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Abstract

Purpose : The purpose of this study is to find the effects of exercise intervention on motor symptoms and health-related quality
of life (HRQoL) with Parkinson's disease.

Methods : A systematic review and meta-analysis research method were used to confirm the clinical effectiveness of exercise
intervention on motor symptoms and health-related quality of life with Parkinson's disease. The study was designed and conducted
according to preferred reporting items for systematic reviews and meta-analysises (PRISMA) and national entertainment collectibles
association (NECA) systematic literature manual. Study selection was based on PICOTS-SD (Participants, Intervention, Comparison,
Outcomes, Time Setting, and Study Design). The evaluation tools in this study are movement disorder society revision of the unified
Parkinson's disease rating scale (MDS-UPDRS) and the 39-item Parkinson’s disease questionnaire (PDQ-39). The version 2 of the
Cochrane risk of a bias tool (RoB 2) was used for quality assessment according to the Cochrane guideline. Data analysis was
performed using metafor package in R Studio. In addition, a random effect model was used for the meta-analysis model, and the
standardized mean difference was calculated to confirm the effect size.

Results : A total of 714 studies were screened, and 20 studies were ultimately selected. According to meta-analysis, overall effect
size of exercise intervention was MDS-UPDRS III (SMD= -0.23, p= .0021, I’= 342 %) and PDQ-39 (SMD= -0.22, p<.001, I’=
0 %). According to the MDS-UPDRS III analysis, endurance exercise reduced MDS-UPDRS III (SMD= -0.47, p= .0001, I’= 5 %).
According to the PDQ-39 analysis, multi-model exercise reduced PDQ-39 (SMD= -0.25, p= .0146, I’= 35.3 %). Other exercises
were reduced PDQ-39 (SMD= -0.22, p= .0027, I’= 0 %).

Conclusion : This meta-analysis concludes that endurance exercise improves motor symptoms, and multi-model exercise enhance
quality of life in Parkinson's disease patients. Reducing dropout rates through individualized monitoring and customized programs
are essential for future studies. These findings provide clinical evidence for exercise interventions in Parkinson’s disease

management.
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Fig 1. Flow chart of the study selection process
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Table 1, Summary of total reports used for meta—analysis

a Intervention b . . 4
Author, year Age —— Intensity Frequancy’ Duration Assessment
Cancela et al., 67.7(4.6) Multi-model 30 ! 8 PDQ-39, MDS-UPDRS
2020 69.2(4.4) Multi-model 10 1 8 I
Ca“mz“(;‘%l ;t al, 60.7(5.9) Multi-model 30~40 4 6 PDQ-39
65.8(11.5) ~ CalvBalancefFunc 30 NA 4~6
tional
Cheng et al., 2017 : PDQ-39
67.3(6.4) Galt/Bglance/Func 30 NA 46
tional
66.0(9.0) Endurance 60 2 12, 24
Collett et al., 2017 MDS-UPDRS 111
67.0(7.0) ADL 60 2 12, 24
58.6(5.6) Multi-model NA 2 24, 48, 72, 96
Corcos et al., 2013 PDQ-39
59.0(4.6) Strength/ NA 2 24, 48, 72, 96
Resistance
64.8(8.5) mHealth 30 5 48
Ellis et al., 2019 PDQ-39
63.3(10.6) Multi_model 30 5 48
69.6(8.2) Multi-model 60 2 16, 32
Cognitive
69.5(7.6) Strategies 60 2 16, 32
63.5(6.3) Endurance 60 3 8
Jansen et al., 2021 MDS-UPDRS III
62.1(12.2) Endurance 60 3 8
Khalil et al., 2017 58.4(13.5) Multi-model NA 3 8 MDS-UPDRS I
Kunkel et al., 2017 71.3(7.7) Dance 60 2 10 PDQ-39
67.6(4.0) Multi-model 60 2 12
Li et al., 2022 PDQ-39, BI/II]I)S_UPDRS
70.0(5.6) Flexibility 60 2 12
Michels et al., 66.4 Dance 60 NA 10 PDQ-39, MDS-UPDRS
2018 I
68.0 Cognitive 45 1472 2
Morris et al., 2009 Strategies PDQ-39
66.0 Multi-model 45 13/2 2
Strength/
67.4(10.4) Resistance 120 1 12
Morris et al., 2015 684(99) COgl’lltl.Ve 120 1 12 PDQ-39
Strategies
67.9(8.4) ADL 120 1 12
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Table 1, Summary of total reports used for meta—analysis (continue)
a Intervention b . . 4
Author, year Age —— Intensity Frequancy’ Duration Assessment
. 71.0 .
Morris et al., 2017 (8.0) Multi-model 60 2 6 PDQ-39 SI
64.0
(6.6) Endurance 60 3 12, 24
Nadeau et al., 2014 60.1 Endurance 60 3 12, 24 PDQ-39, MDS-UPDRS
(6.8) 111
64.3 .
(5.6) Multi_model 60 2 12, 24
70.5 Cognitive
9.2 S . 20 2 7
Pereira-Pedro et ©.2) trategies PDQ-39, MDS-UPDRS
(5.2) Endurance 20 2 7
Rios Romenets et 63.2
al., 2015 (9.9) Dance 60 2 12 PDQ-39
67.5 .
(3.9) Multi-model 60 5 3
Tollar et al., 2019 PDQ-39
67.6 .
(3.3) Multi-model 60 5 3
61.6
(4.5) Dance 90 1 24
Volpe et al., 2013 PDQ-39
65.0 .
(5.3) Multi-model 90 1 24

a; mean (SD), b; min/session, c; sessions/wk, d; number of wks, NA; not applicable, ADL; activities of daily living, PDQ-39; the 39-item
Parkinson’s disease questionnaire, PDQ-39 SI; the 39-item Parkinson’s disease questionnaire summary index, MDS-UPDRS III; movement
disorder society revision of the unified Parkinson's disease rating scale part III

2. RoB 2 3 3. 2% g a4
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gt Aol olR® AT vEYL we 97 8@, WStk 54 4 AL A7, B FA, 2
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Zoz Qg MEUS WS 97 3%, YR £ 67, WA WMo £F FAS WAL ul, P=342
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¥4, R 9 18, L 99 sHolth Rud A7 58 Bk AR AR A7 FAE AW o
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Cancela et al., 2020
Canning et al., 2012
Cheng et al., 2017

Collett et al., 2017
Corcos et al., 2013

Ellis et al.,, 2019

Gobbi et al,, 2021

Jansen et al., 2021

Khalil et al., 2017

Kunkel et al., 2017

Li et al., 2022

Michels et al., 2018
Morris et al., 2009
Morris et al., 2015
Morris et al., 2017
Nadeau et al., 2014
Pereira-Pedro et al., 2022
Rios Romenets et al., 2015
Tollar et al.,, 2019

Volpe et al., 2013

Fig 2. Risk of bias 2
+; low risk, ?; some concern, —; high risk

AL o, = 0 %o]1 &I} I7]= 022

424 %03l A3t A7]= 0199 wle- A2 A 7|2 9 FAE A
2 ALZ FF0| foulshA] &2 wskE B rh(Fig 4).

Folulata gre WMake mylch 1 9 B4 Al P= 0% 2

olx FI} A7 0.079 WS e FW 7|2 {9
WshA] She WS Wl ChFig 3).

ol AL WA, Ay, 5 A4, 1L 9= —‘?‘4-,‘—?,"—0]-0:] V. 2 F
PDQI0 S wigo R HAS AWt ANKoz o
T EAE AARE ), P20 %olo] B3 1= 02w ogne mqey B4 Oy % 24 A anE
o1 A £zl KOG WhE RATh AR FAZ  opopuy o5 BaY gad APAA AT 2082 4
e FAS SRE A B0 %ol BF VNS T g ey Sy el Aol o 34 4% A5
0.26] vh§ & £k 2712 FovlsH G2 WSS gig wjernae AAsic
RAT A7 FAS AFAE W (- I81 %L B gy gy an wo wEY slo] 274 o4 AT
I A1 0309 AR GAR E2F S22l WAN R gpe geg yulx ALEE AN e nEY
L INTRTRIER 932 Mol o2 o8 BAH A7Eo| opu B
Bk 23 FAE HEPS u|, = 353 %ol A} Solgta TrEch 1t Gobbi 5(2021) A= H 7}

A7]% 0258 Ze 22zo] g on|dt WIS vt 1

mzied Sixt e 28 A HE Al 284 S4at 4ol H HMol| thEt HEHEZA: PubMed Moz 67



Post Intervention Pre Intervention
Study or Subgroup Mean SD N Mean SD N Weight SMD [95% CI]
Endurance
Collett 2017a 12wks 147 11 43 16.7 101 53 - 6.70% -0.26 [-0.67, 0.14]
Collett 2017a 24wks 141 1 44 16.7 101 53 il 6.72% -0.34[-0.75, 0.06]
Jansen 2021a 08wks 286 106 14 329 103 14 ] 2.97% -0.40[-1.15, 0.35]
Jansen 2021b 08wks 311 139 15 359 108 15 e 3.14% -0.38 [-1.10, 0.35]
Nadeau 2014a 24wks 446 4.1 12 535 16 29 —a— 3.39% -0.64 [-1.32, 0.05]
Nadeau 2014b 24wks 309 42 M 405 83 30 «4—=— 3.00% -1.26 [-2.00, -0.52]
Pereira-Pedro 2022b 07wks 377 269 6 1043 836 6 <4———H 1.33% -0.99 [-2.19, 0.21]
Heterogeneity: I?= 5% L 4 -0.47 [-0.70, -0.24]
Overall effect: Z= -4, p=0.0001
Multi_model
Cancela 2020a 08wks 1143 702 7 1929 1379 7 B 1.61% -0.67 [-1.75, 0.40]
Cancela 2020b 08wks 134 981 5 178 1245 5 P 1.23% -0.35[-1.60, 0.89]
Gobbi 2021a 16wks 245 104 44 23.7 85 57 —a 6.88% 0.08[-0.31, 0.48]
Gobbi 2021b 16wks 232 99 41 228 91 48 i 6.48% 0.04[-0.38, 0.46
Gobbi 2021a 32wks 254 88 42 237 85 57 il 6.78% 0.20[-0.20, 0.60
Gobbi 2021b 32wks 237 99 33 228 91 48 — 6.06% 0.09 [-0.35, 0.54
Khalil 2017 08wks 414 18 14 526 168 15 i 2.98% -0.63[-1.37, 0.12
Li 2022a 12wks 1295 9 19 2163 1836 19 —a— 3.68% -0.59[-1.24, 0.06
Nadeau 2014c 24wks 263 441 1 343 129 34 ] 3.33% -0.69[-1.38, 0.01
Pereira-Pedro 2022a 07wks 942 104 8 1853 946 8 f——H 1.76% -0.87[-1.89, 0.16
Heterogeneity: I’ = 424 % & 0.19[-0.44, 0.07
Overall effect : Z = -1.45, p=0.1475
Other
Collett 2017b 12wks 177 11 45 199 99 52 - 6.75% -0.30[-0.70, 0.10
Collett 2017b 24wks 18.1 1 45 199 199 52 i 6.78% -0.12[-0.52, 0.28
Gobbi 2021c 16wks 233 93 39 226 101 47 = 6.36% 0.07[-0.35, 0.50
Gobbi 2021¢ 32wks 245 89 36 226 101 47 — 6.19% 0.20[-0.24, 0.63
Li 2022b 12wks 2155 165 19 2415 1583 19 —a— 3.79% -0.16 [-0.79, 0.48
Michels 2018 10wks 2344 1061 9 2756 1157 9 P 2.07% -0.35[-1.28, 0.58
Heterogeneity: I?= 0% <& -0.07 [-0.27, 0.12
Overall effect: Z= -0.75, p= 0.4521
Heterogeneity: 1> = 34.2 % * 100% -0.23 [-0.37, -0.08]

Overall effect: Z = -3.07 , p= 0.0021

I I I I
-2 -1 0 1 2

Decreased Increased

Fig 3. Effect size of motor symptom improvement on Parkinson’ s disease
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ol & - dsl= - HIIB
Post Intervention  Pre Intervention

Study or Subgroup Mean N Mean N Weight SMD [95% CI]
Dance
Kunkel 2017 10wks 199 125 31 213 122 36 —=— 3.98% -0.111-0.59, 0.37
Michels 2018 10wks 37.67 15.85 9 30.89 17.39 9 e s — 1.06% 0.39[-0.54, 1.32
Rios Romenets 2015 12wks 264 189 18 26.8 171 18 p—a— 2.15% -0.02[-0.68, 0.63
Volpe 2013a 24wks 22.16 10.18 12 30.6 12.06 12 0 1.35% -0.73[-1.56, 0.10
Heterogeneity: = 0 % <o -0.12 [-0.45, 0.20
Overall effect: Z= -0.75, p= 0.4559
Endurance
Nadeau 2014a 12wks 448 19 g 424 174 29 - 2.56% 0.13[-0.47, 0.73
Nadeau 2014b 12wks 288 98 14 355 119 30 p—=— 2.20% -0.58]-1.23, 0.06
Nadeau 2014a 24wks 38.8 167 12 424 174 29 = 2.02% -0.211]-0.88, 0.47
Nadeau 2014b 24wks 26,5 127 1 355 119 30 g 1.83% -0.73 [-1.44, -0.02
Pereira-Pedro 2022b 07wks 10.96 7.33 6 12.06 774 6 A 0.72% -0.13[-1.27, 1.00
Heterogeneity: I’ = 18.1 % ‘ -0.30 [-0.65, 0.05
Overall effect: Z= -1.7, p= 0.0897
Multi_model
Canceéla 2020a 08wks 819 485 7 14.79 1213 7 — 0.79% -0.67 [-1.75, 0.41
Cancela 2020b 08wks 1142 795 5 15.64 929 5 B 0.58% -0.441-1.70, 0.81
Canning 2012 06wks 146 16 9 141 7.2 9 A 1.08% 0.04 [-0.89, 0.96
Corcos 2013a 24wks 184 142 24 185 113 24 = 2.87% -0.011[-0.57, 0.56
Corcos 2013a 48wks 201 144 23 185 113 24 —a— 2.80% 0.12[-0.45, 0.69
Corcos 2013a 72wks 17.7 1563 22 185 113 24 ] 2.74% -0.06 [-0.64, 0.52
Corcos 2013a 96wks 196 162 18 185 113 24 = 2.46% 0.08 [-0.53, 0.69
Ellis 2019b 48wks 94 106 21 81 87 25 —a— 2.72% 0.13[-0.45, 0.71
Li 2022a 12wks 22.37 1588 19 30 17.24 19 f—a— 2.22% -0.45]-1.09, 0.19
Morris 2009b 02wks 135 7.7 14 285 188 14 = 1.48% -1.01[-1.80, -0.23
Morris 2017 06wks 21 14 62 23 14 67 - 7.68% -0.141-0.49, 0.20
Nadeau 2014c 12wks 299 185 14 304 15 34 —— 2.37% -0.03[-0.65, 0.59
Nadeau 2014c 24wks 304 155 11 304 15 34 f—— 1.99% 0.00 [-0.68, 0.68
Pereira-Pedro 2022a 07wks 2147 105 8 20.66 876 8 B 0.96% 0.08 [-0.90, 1.06
Tollar 2019a 03wks 371 1315 19 499 1661 19 —=— 2.09% -0.84 [-1.50, -0.17
Tollar 2019b 03wks 355 943 16 493 965 16 4=— 1.53% -1.41[-2.18, -0.64
Volpe 2013b 24wks 2761 767 12 3258 759 12 = 1.37% -0.63[-1.45, 0.19
Heterogeneity: I’ = 35.3 % ‘ -0.25 [-0.46, -0.05
Overall effect: Z= -2.44 , p= 0.0146
Other
Cheng 2017a 4-6wks 675 205 12 81 257 12 A 1.38% -0.56[-1.38, 0.26
Cheng 2017b 4-6wks 725 153 12 80.4 153 12 - 1.39% -0.501-1.31, 0.31
Corcos 2013b 24wks 184 13 24 235 143 24 = 2.82% -0.37 [-0.94, 0.20
Corcos 2013b 48wks 214 158 23 235 143 24 = 2.80% -0.14[-0.71, 0.44
Corcos 2013b 72wks 204 174 21 235 143 24 —=— 2.67% -0.19]-0.78, 0.39
Corcos 2013b 96wks 223 183 20 235 143 24 = 2.61% -0.07 [-0.67, 0.52
Ellis 2019a 48wks 114 59 23 108 49 26 —a— 2.91% 0.11[-0.45, 0.67
Li 2022b 12wks 2242 18.87 19 26.79 2029 19 = 2.26% -0.22[-0.86, 0.42
Morris 2009a 02wks 136 94 14 223 13 14 B 1.57% -0.74[-1.51, 0.02
Morris 2015a 12wks 189 135 69 208 136 70 il 8.29% -0.14[-0.47, 0.19
Morris 2015b 12wks 169 14 67 19.4 128 69 o ! 8.09% -0.19[-0.52, 0.15
Morris 2015¢ 12wks 185 126 59 221 125 T R 7.63% -0.29]-0.63, 0.06
Heterogeneity: ?= 0 % 0 -0.22 [-0.36, -0.08
Overall effect: Z= -3, p=0.0027
Heterogeneity: I’ = 0 % 0 100% -0.22[-0.32, -0.12]
Overall effect: Z= -4.5,p=0

I T T ]

-2 -1 0 1 2

Decreased Increased

Fig 4 Effect size of health—related quality of

life improvement on Parkinson’ s disease

5 FAE AR, Aeld muel fee SANTGL B AR FAR A7 A2 AR 0, a3 2]
HolthBaatile 5, 2000). ©F WS WE F  -047% UEh A QAU ez Abe w2
MDS-UPDRS II& Tl 8hxhe] 28 714E, 7lu  7]= depgeh 2 A7 & A7 242 488 A7
4, 28, B 5L B (Goetz 5, 2008), 9] FEE  5& AW Ao Al G279 55 %85 % G20
o av 7)ol deEe] k. Bl AAEL $Ee  FAmolN LE 20 AT Osbome 5(2022)
L 5ok MRI A4 449 843} s20] wsteglth o t2u, sy Bl AYE 5w} n4E
(Duchesne 5, 2016). Whehd €5 AR $I5E Auo]  $Ah TAA £54 A9 Aol tehdth 6744
#S}7} WAISto] MDS-UPDRS IIlof 2 520 H7hE  1ho] 24F QAR 5 DAE $4ks £52 o 180
Zoha Az A autdel wel gz e foluE &5 7%

WA B ChY 25 B4 KR Al 254 Z4T Aol I Mol et HEREA: PuoMed FM2Z 69



Ly

L

th(Peto 5, 1998). o]

=

2|X| M2 4

St
of

fistES e

C

<
i~
w

o
AL

3
o

il
ol
X
o
,mo

ihi]

o

L

E)

2023). £3

=1
O >

) tH(Lorenzo-Garcia

A

o

2~
e

PDQ-39 87}%]

ke
-

A
2020). oA F 9 A+ AR

>
o

o A7t FAE A
S e

__O._
N

=

i
el

mjn

NE

)
il
3%
il

or
T

gi=d, Aot

A
R

HAAh & =2oA A 52 A

A 71,

=

Aol wh

%

A

1t}

O

;O_m

i
3o

>

o 7+
29

5}

o,

9lt}. Osborne 5(2022)¢) u}

]

LRI 27 o4 B Al
AR

[e]
=&

223 ol

we

An7F e

2019; Ramaswamy -5,

=
O >

2020; Mak
71

O >
2018). 2872 u}

=

(Johansson

op

w.mo
~a!
il
Nfo
fro
i

.

3
o

A
<H

7o) 1)

<

A
<X

|

Z!

FEA Al o

=]

X<}

=

L HT AolA H

9
il

A~
na

I 3717} 072 =2

o 7
815 Bt (Mafra

s

=
Q)

_1

A
I¢]

>
[

A HE

2022). A3}

=
O >

s

1

o

fel

ol
N

2020). E

=
E
=S
O>

1.61, p= .002)

2024). 1
o}

O >

=

olahil 31| 9 ch(Feng

H
H
4 gotol ==(SMD

1% ¢l th(Toloraia

F oA mbolata v

+d

B 315 9 th(Jin, 2019).
PDQ-399]4 §-oulgt A7} Lheh

=

ol
;OO
Bgo
X
JX!O

ro

e
o

0>

Eis

ol

5> 2019). ¥

(Tollar

i A=+ SA7F abel 2o

o

1

fu

A7 F7

w
of
w
)

Np
Lol
__00
Bo

0
N
%0

BATLAA

e

2022).

=
O >

37 413 | 91 eHOsborne

S
B

R

5]

Al ]

=

A7E50] thagltk EF, Gobbi

s

°
i

N
ol

(2021) A7}

F71]

[

4%

2020). Osborne 5-(2022)°f wt= W, 2|+

=
O >

Qtth(Feng

al

w
=

Fod

H]

5

=0
3T

].

A, 1 e 27

3ol mhet o1&y 2x

5t

¥e)

F

L 13l ROB 20| A

s T

o H

S

9|

Z}A]
A

-

o

=

=

W,
-0.22% e
o] 7}

Hol7]of uf

1

R

o
s}
=

.

(26.2 %)

3

=
K

Z H]
PDQ-39
7 =27]

Ol A
=

a

A

3 tHOsborne

b

XO

2022).

O >

j

ES

. Iy,

R

3

2 "

]_
70 Journal of The Korean Society of Integrative Medicine | Vol.12 No.4




5& A g3l Bae] B4 FAS YBY 4 Ut o
A 2A7 8 Qom AzbE 25 AT A7
FAE vy AW A A5 oA Hg
Aol that o7k Wasich w3k Ao ALH Bt

LS MDS-UPDRS III, PDQ-39°.2 a-4317] uwj&o

T ZF Sl Rt FrhA Rl Ak i AR o
F7F dasih BAE 16W F F HE AT A
ALo A hAFRF S=7F 30S JA] gkl 3 307
ool FHT S FEI AFEo| it HEHE
o] @ QastchMorris 5, 2017; Nadeau 5, 2014). E3F,
B0 AMGE H53 Sl 2@ 29 &%, 2B,

g
A7e 5 kst 252 27 o4 Hed BE A7

® FAjo] we F744Q) 77} Wasith wep, ko
2o ATAE £ ATo) AREE Best] wle
W B oy 2% SRl Be A7} ol RolHok &
Aotk

V.2 &

o] AT ARL thew Pk A WA w1y
B4 WA 25 FAZ MY Bol A8E FAL B
FAlolglth o] A B £F FAI7F ol A
93 9ge ojmsith F AR HE Y A7E
A4 gt As ANHOR AL HEY 9FS BeA
uh O FA ol 4] ol Qlet uE YA 1080] =
Rol Ay 99, ¥ HEY WS WYtk o £3
S8 B4 o 25 B4 ATolA sIey B
o 3 olEES Fol7] I3k BA ANE muE Y
wEd ZRIPS AWY Bast 9SS vehch A4
SRR e Ea 0e SRl oF FA
2 Agote go] LA AT 4l Aol FAAA
F2 FoUth A7 FAL 54 A bl 2lolA

g FAel wlsh mek EakHolgm, BE FAL 4
A Aol glolA B FAjel s v & 5 9
olek. webAl, s 8% FA) A, A7 L5 B
3 254 B4 AL B3 FAS B A A Fabol
e 4 277k | Aol Azttt

Aarsland D, Batzu L, Halliday GM, et al(2021). Parkinson
disease-associated cognitive impairment. Nat Rev Dis
Primers, 7(1), Printed Online. DOI: 10.1038/s41572-
021-00280-3

Baatile J, Langbein WE, Weaver F, et al(2000). Effect of
exercise on perceived quality of life of individuals with
Parkinson’s disease. J Rehabil Res Dev, 37(5), 529-534.

Cancela JM, Mollinedo I, Montalvo S, et al(2020). Effects
of a high-intensity progressive-cycle program on quality
of life and motor symptomatology in a Parkinson’s
disease population: a pilot randomized controlled trial.
Rejuvenation Res, 23(6), 508-515. DOI:
10.1089/r¢j.2019.2267

Canning CG, Allen NE, Dean CM, et al(2012).
Home-based treadmill training for individuals with
Parkinson’s disease: a randomized controlled pilot trial.
Clin Rehabil, 26(9), 817-826. DOIL:  10.1177/
0269215511432652

Chen K, Tan Y, Lu Y, et al(2020). Effect of exercise on
quality of life in Parkinson’s disease: a systematic
review and meta-analysis. Parkinsons Dis, 2020, Printed
Online. DOIL: 10.1155/2020/3257623

Cheng FY, Yang YR, Wu YR, et al(2017). Effects of
curved-walking training on curved-walking performance
and freezing of gait in individuals with Parkinson’s
disease: a randomized controlled trial. Parkinsonism
Relat Disord, 43, 20-26. DOI: 10.1016/j.parkreldis.
2017.06.021

Cohen J(1988). Statistical power analysis for the behavioral

2 A, 254 ZMT Ao & JiMof| CHSt HIEFREA: PubMed EAl22 71



ch

o

sgastx| M2 H4az

sciences (2nd ed). In: Cohen J, eds, The concept of

power analysis. New York, Lawrence Erlbaum
Associates, pp.8-17.

Collett J, Franssen M, Meaney A, et al(2017). Phase II
randomised controlled trial of a 6-month self-managed
community exercise programme for people with
Parkinson’s disease. J Neurol Neurosurg Psychiatry,
88(3), 204-211. DOI: 10.1136/jnnp-2016-314508

Corcos DM, Robichaud JA, David FJ, et al(2013). A
two-year randomized controlled trial of progressive
resistance exercise for Parkinson’s disease. Mov Disord,
28(9), 1230-1240. DOI: 10.1002/mds.25380

Duchesne C, Gheysen F, Bore A, et al(2016). Influence of
aerobic exercise training on the neural correlates of
motor learning in Parkinson’s disease individuals.
Neuroimage Clin, 12, 559-569. DOI: 10.1016/j.nicl.
2016.09.011

Ellis TD, Cavanaugh JT, DeAngelis T, et al(2019).
Comparative  effectiveness of  mHealth-supported
exercise compared with exercise alone for people with
Parkinson disease: randomized controlled pilot study.
Phys Ther, 99(2), 203-216. DOI: 10.1093/ptj/pzy131

Fahn S, Elton R, Members of the UPDRS Development
Committee(1987). The unified parkinson’s disease rating
scale. In: Fahn S, Marsden CD, Calne DB, et al., eds,
Recent Developments in Parkinson’s Disease, Vol. 2.
Florham Park, McMellam Health Care Information,
pp-153-163.

Feng YS, Yang SD, Tan ZX, et al(2020). The benefits and
mechanisms of exercise training for Parkinson’s disease.
Life Sci, 245, Printed Online. DOI: 10.1016/}.1f5.2020.
117345

Gobbi LTB, Pelicioni PHS, Lahr J, et al(2021). Effect of
different types of exercises on psychological and
cognitive features in people with Parkinson’s disease: a
randomized controlled trial. Ann Phys Rehabil Med,
64(1), Printed Online. DOI: 10.1016/j.rehab.2020.05.011

Goetz CG, Tilley BC, Shaftman SR, et al(2008). Movement

disorder society-sponsored revision of the unified

Parkinson’s disease rating scale (MDS-UPDRS): scale
presentation and clinimetric testing results. Mov Disord,
23(15), 2129-2170. DOI: 10.1002/mds.22340

Jansen AE, Koop MM, Rosenfeldt AB, et al(2021). High
intensity ~ aerobic  exercise = improves  bimanual
coordination of grasping forces in Parkinson’s disease.
Parkinsonism Relat Disord, 87, 13-19. DOI: 10.1016/j.
parkreldis.2021.04.005

Jin X, Wang L, Liu S, et al(2019). The impact of
mind-body exercises on motor function, depressive
symptoms, and quality of life in Parkinson’s disease: a
systematic review and meta-analysis. Int J Environ Res
Public Health, 17(1), Printed Online. DOI: 10.3390/
ijerph17010031

Jesus-Ribeiro J, Vieira E, Ferreira P, et al(2017). Reliability
and wvalidity of 39-item Parkinson’s  disease
questionnaire and Parkinson’s disease quality of life
questionnaire. Acta Med Port, 30(5), 395-401. DOI:
10.20344/amp.8202

Johansson H, Freidle M, Ekman U(2020). Feasibility
aspects of exploring exercise-induced neuroplasticity in
Parkinson’s disease: a pilot randomized controlled trial.
Parkinsons Dis, 2020, Printed Online. DOI:
10.1155/2020/2410863

Khalil H, Busse M, Quinn L, et al(2017). A pilot study of
a minimally supervised home exercise and walking
program for people with Parkinson’s disease in Jordan.
Neurodegener Dis Manag, 7(1), 73-84. DOIL
10.2217/nmt-2016-0041

Kim SY, Park DA, Seo HJ, et al(2021). NECA’s guidance
for assessing tools of risk of bias. 1Ist ed, Seoul,
National ~Evidence-based Healthcare Collaborating
Agency, pp.76-132.

Kunkel D, Fitton C, Roberts L, et al(2017). A randomized
controlled feasibility trial exploring partnered ballroom
dancing for people with Parkinson’s disease. Clin
Rehabil,  31(10),  1340-1350.  DOL: 10.1177/
0269215517694930

Lee JW, Lim JS(2021). Effects of transcranial direct current

72 Journal of The Korean Society of Integrative Medicine | Vol.12 No.4



ol = -

(L [=}

1o

2. WIE

stimulation on lower extremity function of stroke
patients: a meta-analysis of domastic research. J Korean
Soc Integr Med, 9(3), 87-97. DOI: 10.15268/ksim.
2021.9.3.87

Li Z, Wang T, Shen M, et al(2022). Comparison of
Wugqinxi Qigong with stretching on single- and
dual-task gait, motor symptoms and quality of life in
Parkinson’s disease: a preliminary randomized control
study. Int J Environ Res Public Health, 19(13), Printed
Online. DOI: 10.3390/ijerph19138042

Lorenzo-Garcia P, Nufiez de  Arenas-Arroyo S,
Cavero-Redondo I, et al(2023). Physical exercise
interventions on quality of life in Parkinson disease: a
network meta-analysis. J Neurol Phys Ther, 47(2), 64-
74. DOI: 10.1097/NPT.0000000000000414

Mafra M, Lenzi OMW, Silveira FS, et al(2022).
Multimodal exercise program contributes to balance and
motor functions in men and women with Parkinson’s
disease differently: an intervention study. Motriz, 28(5),
Printed Online. DOI: 10.1590/s1980-657420220015221

Mak MK, Wong-Yu IS(2019). Exercise for Parkinson’s
disease. Int Rev Neurobiol, 147, 1-44. DOI: 10.1016/
bs.irn.2019.06.001

Mak MK, Wong-Yu IS, Shen X, et al(2017). Long-term
effects of exercise and physical therapy in people with
Parkinson disease. Nat Rev Neurol, 13(11), 689-703.
DOI: 10.1038/nrneurol.2017.128

Michels K, Dubaz O, Hornthal E, et al(2018). “Dance
therapy” as a psychotherapeutic movement intervention
in Parkinson’s disease. Complement Ther Med, 40, 248-
252. DOI: 10.1016/j.ctim.2018.07.005

Morris ME, Iansek R, Kirkwood B(2009). A randomized
controlled trial of movement strategies compared with
exercise for people with Parkinson’s disease. Mov
Disord, 24(1), 64-71. DOI: 10.1002/mds.22295

Morris ME, Menz HB, McGinley JL, et al(2015). A
randomized controlled trial to reduce falls in people

with Parkinson’s disease. Neurorehabil Neural Repair,

Morris ME, Taylor NF, Watts JJ, et al(2017). A home
program of strength training, movement strategy training
and education did not prevent falls in people with
Parkinson’s disease: a randomised trial. J Physiother,
63(2), 94-100. DOI: 10.1016/j.jphys.2017.02.015

Nadeau A, Pourcher E, Corbeil P(2014). Effects of 24 wk
of treadmill training on gait performance in Parkinson’s
disease. Med Sci Sports Exerc, 46(4), 645-655. DOI:
10.1249/MSS.0000000000000144

Opara J, Matecki A, Malecka E, et al(2017). Motor
assessment in Parkinson's disease. Ann Agric Environ
Med, 24(3), 411-415. DOIL: 10.5604/12321966.1232774

Osborne JA, Botkin R, Colon-Semenza C, et al(2022).
Physical therapist management of parkinson disease: a
clinical practice guideline from the american physical
therapy association. Phys Ther, 102(4), Printed Online.
DOI: 10.1093/ptj/pzab302

Pereira-Pedro KP, de Oliveira~ IM, Mollinedo-Cardalda I,
et al(2022). Effects of cycling dual-task on cognitive
and physical function in Parkinson’s disease: a
randomized double-blind pilot study. Int J Environ Res
Public Health, 19(13), Printed Online. DOI: 10.3390/
jerph19137847

Peto V, Jenkinson C, Fitzpatrick R(1998). PDQ-39: a
review of the development, validation and application of
a Parkinson’s disease quality of life questionnaire and
its associated measures. J Neurol, 245, S10-S14. DOI:
10.1007/PL0O0007730

Radder DLM, Ligia Silva De Lima A, Domingos J, et
al(2020).
meta-analysis  of treatment
Neurorehabil Neural Repair, 34(10), 871-880. DOI:
10.1177/1545968320952799

Ramaswamy B, Jones J, Carroll C(2018). Exercise for

Physiotherapy in parkinson’s disease: a

present modalities.

people with Parkinson’s: a practical approach. Pract
Neurol, 18(5), 399-406. DOI:
2018-001930

Rios Romenets S, Anang J, Fereshtehnejad SM, et al(2015).

10.1136/practneurol-

29(8), 777-785. DOI: 10.1177/1545968314565511 Tango for treatment of motor and non-motor
mZled Xt tjd 28 X HE A, 284 4T A9 = JHMof thEt HEH2AL PubMed E&o2 73



ch

o

sgastx| M2 H4az

manifestations in Parkinson’s disease: a randomized
control study. Complement Ther Med, 23(2), 175-184.
DOI: 10.1016/j.ctim.2015.01.015

LM, Deleo A, Chrischilles
health-related

Rubenstein EA(2001).

Economic  and quality of life
considerations of new therapies in Parkinson's disease.
Pharmacoeconomics, 19(7), 729-752. DOI. 10.2165/
00019053-200119070-00003

Shi D, Zhang H, Wang S, et al(2021). Application of
functional magnetic resonance imaging in the diagnosis
of Parkinson’s disease: a histogram analysis. Front
Aging Neurosci, 13, Printed Online. DOI: 10.3389/
fnagi.2021.624731

Tollar J, Nagy F, Hortobagyi T(2019). Vastly different
exercise programs similarly improve Parkinsonian
symptoms: a randomized clinical trial. Gerontology,
65(2), 120-127. DOI: 10.1159/000493127

Toloraia K, Gschwandtner U, Fuhr P(2024). High-frequency
multimodal training with a focus on Tai Chi in people

with Parkinson’s disease: a pilot study. Front Aging

Neurosci, 16, Printed Online. DOI:
2024.1335951
Volpe D, Signorini M, Marchetto A(2013). A comparison

10.3389/fnagi.

of Irish set dancing and exercises for people with

Parkinson’s disease: a phase Il feasibility study. BMC

Geriatr, 13, Printed Online. DOI: 10.1186/1471-
2318-13-54

Wal A, Wal P, Vig H(2023). Treatment of Parkinson’s
disease: current treatments and recent therapeutic
developments. Curr Drug Discov Technol, 20(5), Printed
Online. DOI: 10.2174/1570163820666230512100340

Zhao N, Yang Y, Zhang L, et al(2021). Quality of life in
Parkinson’s disease: a systematic review and meta-
analysis of comparative studies. CNS Neurosci Ther,
27(3), 270-279. DOI: 10.1111/cns.13549

Health Insurance Review & Assessment Service. Disease
Subcategories (3rd Class) Statistics, 2024. Available at
https://opendata.hira.or.kr/op/opc/olap3thDsInfoTab3.do
Accessed May 10, 2024.

74 Journal of The Korean Society of Integrative Medicine | Vol.12 No.4





