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Table S1. Complete database-specific search strategies.

Search period: database inception to 17 August 2026.

Database / platform Search strategy

( "Parkinson Disease"[Mesh] OR parkinson*[tiab] OR "paralysis agitans”[tiab] ) AND ( "Exer-
cise"[Mesh] OR "Exercise Therapy"[Mesh] OR "Exercise Movement Techniques“[Mesh] OR "Physi-
cal Conditioning, Human"[Mesh] OR "Resistance Training"[Mesh] OR "Tai Ji"[Mesh] OR
"Yoga"[Mesh] OR "Qigong"[Mesh] OR exercis*[tiab] OR "physical activ*"[tiab] OR "physical train-
ing"[tiab] OR "exercise training"[tiab] OR "exercise program*"[tiab] OR "exercise programme*"[tiab]
OR "exercise intervention*"[tiab] OR "exercise therap*"[tiab] OR aerobic*[tiab] OR "aerobic train-
ing"[tiab] OR "aerobic exercise*"[tiab] OR "endurance training"[tiab] OR "resistance training"[tiab]
OR "resistance exercise*"[tiab] OR "strength training"[tiab] OR "strength exercise*"[tiab] OR "weight
training"[tiab] OR treadmill*[tiab] OR yoga[tiab] OR "tai chi"[tiab] OR "tai ji"[tiab] OR taiji[tiab] OR
taijiquan[tiab] OR "tai chi chuan"[tiab] OR gigong[tiab] OR "gi gong"[tiab] OR baduanjin[tiab] OR
"ba duan jin"[tiab] OR "eight-section brocade"[tiab] OR "eight section brocade"[tiab] OR
wuginxi[tiab] OR "wu gin xi"[tiab] OR "five-animal exercise*"[tiab] OR "five animal exercise*"[tiab]

PubMed

exercise*"[tiab] OR "multimodal exercise*"[tiab] OR "multi-modal exercise*"[tiab] ) AND ( random-
ized controlled trial[pt] OR controlled clinical trial[pt] OR random*[tiab] OR placebo][tiab] OR ran-
domly[tiab] OR trial[tiab] ) NOT (.animalsfmh] NOT humans[mh] )

TS=(
parkinson*
OR "paralysis agitans"

)

AND

TS=(
exercis*
OR "physical activ*"
OR "physical training"
OR "exercise training"
OR "exercise program*"
OR "exercise programme*"
OR "exercise intervention*"
OR "exercise therap*"
OR aerobic*
OR "aerobic training"
OR "aerobic exercise*"
OR "endurance training"
OR "'resistance training"
OR "resistance exercise*"
OR "strength training"

Web of Science Core
Collection
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Database / platform

Search strategy

OR "strength exercise*"

OR "weight training"

OR treadmill*

OR yoga

OR "tai chi"

OR "tai ji"

OR taiji

OR taijiquan

OR "tai chi chuan”

OR gigong

OR "gi gong"

OR baduanjin

OR "ba duan jin"

OR "eight-section brocade"
OR "eight section brocade"
OR wuginxi

OR "wu qgin xi"

OR "five-animal exercise*"
OR "five animal exercise*"
OR "yi jin jing"

OR "multicomponent exercise*"
OR "multi-component exercise*"
OR "multimodal exercise*"
OR "multi-modal exercise*"

AND
(
TI=(
random*
OR "randomized controlled trial*"
OR "randomised controlled trial*"
OR "controlled clinical trial*"
OR “clinical trial*"
OR placebo*
)
OR
AB=(
random*
OR "randomized controlled trial*"
OR "randomised controlled trial*"
OR "controlled clinical trial*"
OR "clinical trial*"
OR placebo*

)
)

Scopus

TITLE-ABS-KEY ( parkinson* OR "paralysis agitans" ) AND TITLE-ABS-KEY ( exercis* OR
"physical activity" OR "physical training" OR "exercise training" OR "exercise program" OR "exercise
programme" OR "exercise intervention” OR "exercise therapy"” OR aerobic* OR "endurance training"
OR "resistance training"” OR "resistance exercise” OR "strength training” OR "strength exercise" OR
"weight training” OR treadmill* OR yoga OR "tai chi" OR "tai ji"" OR taiji OR taijiquan OR "tai chi
chuan" OR gigong OR "gi gong" OR baduanjin OR "ba duan jin" OR "eight section brocade" OR
exercise" OR "multi-component exercise” OR "multimodal exercise" OR "multi-modal exercise" )
AND TITLE-ABS-KEY ( random* OR "randomized controlled trial" OR "randomised controlled trial"
OR "controlled clinical trial" OR "controlled trial" OR "clinical trial" OR placebo* )

CENTRAL
(Cochrane Library)

Search line Search expression Hits
#1  MeSH descriptor: [Parkinson Disease] explode all trees 6736
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Database / platform

Search strategy

#2  (parkinson* OR "paralysis agitans"):ti,ab,kw 16473

#3 #1OR#2 16473

#4  MeSH descriptor: [Exercise] explode all trees 44224

#5  MeSH descriptor: [Exercise Therapy] explode all trees 25609
#6  MeSH descriptor: [Exercise Movement Techniques] explode all trees 4266
#7  MeSH descriptor: [Resistance Training] explode all trees 6864
#8  MeSH descriptor: [Tai Ji] explode all trees 685

#9  MeSH descriptor: [Yoga] explode all trees 1416

#10 MeSH descriptor: [Qigong] explode all trees 206

#11 (

exercis*

OR "physical activity"

OR "physical activities"
OR "physical training"
OR "exercise training"

OR "exercise program"
OR "exercise programs"
OR "exercise programme™
OR "exercise programmes"
OR "exercise intervention™
OR "exercise interventions™
OR "exercise therapy™

OR aerobic*

OR "endurance training"
OR "resistance training"
OR "resistance exercise"
OR "resistance exercises"
OR "strength training"

OR "strength exercise"
OR "strength exercises"
OR "weight training"

OR treadmill*

OR walk*

OR cycl*

OR dance*

OR "balance training"

OR "balance exercise"

OR "balance exercises"
OR stretch*

OR yoga

OR "tai chi"

OR "tai ji"

OR taiji

OR taijiquan

OR "tai chi chuan"

OR gigong

OR "gi gong"

OR "health gigong"

OR baduanjin

OR "ba duan jin"

OR "eight section brocade"
OR wuginxi

OR "wu gin xi"

OR "five animal exercise"
OR "five animal exercises"

OR "yi jin jing"
OR "traditional chinese exercise"
OR "traditional chinese exercises"
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Database / platform

Search strategy

OR "multicomponent exercise"

OR "multicomponent exercises"

OR "multimodal exercise"

OR "multimodal exercises"

):ti,ab,kw 353355

#12 #4 OR#5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 354316
#13 #3 AND #12 3979

#14 #13in Trials 3907

TKA=(FIE: AR+ 4 AR FO7 -+ 7 BURR B+ Parkinson disease'+'Parkinsons disease’)

AND

TKA=(Ig R+ 3 T H'+18 BT+ I8 SR I+ 1 B B+ s 3+ H Sl 2R+ i fig
B+ PR INZR+ BRI ZR+ J1 B IR+ B G IR+ R+ R 2+ S D+ i 5 < 0+ )\ B+
B+ 5 i+ H A+ % A5y i8 Bl '+ 2 45 3US Bl '+exercise training'+'exercise intervention'+'exer-

CNKI . X . ; - - ; .
cise therapy'+'aerobic exercise'+'resistance training'+'strength training'+'treadmill'+'Tai
Chi'+'Qigong'+'Baduanjin'+'Yoga’)
AND
TKA=(BEHLOSHE I+ BEA L0 HE+ BEAL 22+ BEAL 2B+ BEA L I AR 56+ RC T +'randomized con-
trolled trial'+'randomised controlled trial’)
Note. Search syntax was adapted to the indexing and field structure of each database. CENTRAL
was restricted to the Trials database at the final search step. Search counts are shown only where
they were supplied in the original search record.
Experimental Control Standardized Mean
Study Total Mean SD Total Mean SD Difference SMD 95% Cl Weight
PDSS
Wang et al. (2022) 23 -9.44 1469 22 -4.32 18.08 -0.31 [-0.89; 0.28] 27.1%
Li et al. (2021) 20 -16.26 8.31 20 7.34 11.87 - -2.26 [-3.07;-1.45] 23.6%
Cheung et al. (2018) 10 -0.60 20.23 10 0.60 21.38 -0.06 [-0.93; 0.82] 22.5%
Zhu et al. (2020) 19 -4.84 1535 22 -2.76 8.60 -0.17 [-0.78; 0.45] 26.7%
Random effects model 72 74 -0.68 [-2.31; 0.96] 100.0%

Heterogeneity: /? = 85.3%, p = 0.0001

PsQl

Wang et al. (2023) 15 -1.00 3.02 15 1.00 3.29 - -0.62 [-1.35; 0.12] 12.1%
Altmann et al. (2016) 11 -1.00 3.01 10 1.10 252 — -0.72 [-1.61; 0.17] 10.9%
Memarian et al. (2017) 12 -190 437 12 075 4.68 — -0.56 [-1.38; 0.25] 11.5%
Silva-Batista et al. (2017) 11 -4.40 1.91 11 0.10 1.30 —.— -2.65 [-3.85;-1.45] 8.7%
Amara et al. (2020) 27 010 350 28 -1.70 3.24 H- 0.53 [-0.01; 1.06] 13.7%
Wu et al. (2021) 49 -0.10 3.88 49 0098 3.72 -0.28 [-0.68; 0.12] 14.6%
Hu et al. (2025) 32 -1.78 125 32 -0.19 213 - -0.90 [-1.42;-0.39] 13.8%
Li et al. (2025) 50 -1.89 499 50 -1.46 4.81 -0.09 [-0.48; 0.31] 14.7%
Random effects model 207 207 -0.57 [-1.28; 0.14] 100.0%

Heterogeneity: /* = 78.1%, p < 0.0001

PDSS-2

Xiao et al. (2016) 45 -13.72 1245 44 -2.13 10.10 -1.01 [-1.45; -0.57] 58.0%
Moon et al. (2020) 8 -8.30 10.83 9 -5.30 8.20 -0.30 [-1.26; 0.66] 42.0%
Random effects model 53 53 -0.70 [-8.19; 6.78] 100.0%

Test for subgroup differencesxg =0.06, df =2 (p = 0.9707) J I 1

Figure S1. Forest plot of the instrument-stratified meta-analysis [21-32,36,37].
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Standardized Mean Difference

Figure S3. Leave-one-out sensitivity analysis of the primary meta-analysis [21-32,35-37].

Experimental Control Standardized Mean
Study Total Mean SD Total Mean SD Difference SMD 95% Cl Weight
Wang et al. (2022) 23 -9.44 1469 22 -4.32 18.08 -0.31 [-0.89; 0.28] 8.9%
Li et al. (2021) 20 -16.26 8.31 20 7.34 11.87 -2.26 [-3.07;-1.45] 7.9%
Wang et al. (2023) 15 -1.00 3.02 15 1.00 3.29 -0.62 [-1.35; 0.12] 8.2%
Altmann et al. (2016) 11 -1.00 3.01 10 1.10 2.52 -0.72 [-1.61; 0.17] 7.5%
Memarian et al. (2017) 12 -190 437 12 075 4.68 -0.56 [-1.38; 0.25] 7.8%
Silva-Batista et al. (2017) 11 -4.40 1.91 11 0.10 1.30 -2.65 [-3.85;-1.45] 6.1%
Cheung et al. (2018) 10 -0.60 20.23 10 0.60 21.38 -0.06 [-0.93; 0.82] 7.5%
Amara et al. (2020) 27 010 350 28 -1.70 3.24 0.53 [-0.01; 1.06] 9.1%
Zhu et al. (2020) 19 -4.84 1535 22 -2.76 8.60 -0.17 [-0.78; 0.45] 8.7%
Wu et al. (2021) 49 -0.10 3.88 49 098 3.72 -0.28 [-0.68; 0.12] 9.6%
Hu et al. (2025) 32 -1.78 125 32 -0.19 213 -0.90 [-1.42;-0.39] 9.2%
Li et al. (2025) 50 -1.89 499 50 -1.46 4.81 -0.09 [-0.48; 0.31] 9.6%
Random effects model 279 281 -0.60 [-1.15; —-0.06] 100.0%
Heterogeneity: I? = 79.6%, 1° = 0.5403, p < 0.0001
Test for overall effect: t14 = -2.43 (p = 0.0333)
Figure S2. Sensitivity analysis restricted to studies using the PDSS or PSQI [21-32].
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Study

Active comparator
Wang et al. (2022)

Xiao et al. (2016)
Silva-Batista et al. (2017)
Amara et al. (2020)
Elyazed et al. (2018)

Zhu et al. (2020)

Moon et al. (2020)

Hu et al. (2025)

Random effects model
Heterogeneity: 1% = 86.9%, p < 0.0001

Inactive/usual-care comparator
Li et al. (2021)

Wang et al. (2023)

Altmann et al. (2016)

Memarian et al. (2017)

Cheung et al. (2018)

Wu et al. (2021)

Li et al. (2025)

Random effects model
Heterogeneity: /° = 75.6%, p = 0.0004

Total

23
45
"
27
15
19

32
180

20
15
11
12
10
49
50
167

Test for subgroup differencesxf =0.18,df =1 (p = 0.6719)

Figure S4. Subgroup analysis according to comparator type [21-32,35-37].

Experimental

Mean

-9.44
-13.72
-4.40
0.10
-5.87
-4.84
-8.30
-1.78

-16.26
-1.00
-1.00
-1.90
-0.60
-0.10
-1.89

SD

14.69
12.45
1.91
3.50
1.14
15.35
10.83
1.25

8.31
3.02
3.01
4.37
20.23
3.88
4.99

Total

22
44
11
28
15
22

32
183

20
15
10
12
10
49

166

Control

Mean

-4.32
-2.13

0.10
-1.70
-1.30
-2.76
-5.30
-0.19

7.34
1.00
1.10
0.75
0.60
0.98
-1.46

SD

18.08
10.10
1.30
3.24
1.87
8.60
8.20
213

11.87
3.29
2.52
4.68

21.38
3.72
4.81

Standardized Mean

Difference

¥

SMD

-0.31
-1.01
-2.65

0.53
-2.87
-0.17
-0.30
-0.90
-0.87

-2.26
-0.62
-0.72
-0.56
-0.06
-0.28
-0.09
-0.64

95% CI

[-0.89; 0.28]
[-1.45; -0.57]
[-3.85; -1.45]
[-0.01; 1.06]
[-3.92; -1.81]
[-0.78; 0.45]
[-1.26; 0.66]
[-1.42; -0.39]
[-1.83; 0.10]

[-3.07; -1.45]
[-1.35; 0.12]
[-1.61; 0.17]
[-1.38; 0.25]
[-0.93; 0.82]
[-0.68; 0.12]
[-0.48; 0.31]
[-1.51; 0.24]

Weight

13.4%
14.1%
9.8%
13.7%
10.7%
13.3%
11.3%
13.8%
100.0%

13.7%
14.2%
13.1%
13.6%
13.2%
16.1%
16.1%
100.0%



