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Search strategy:

For PubMed

("chronic obstructive pulmonary disease" OR “COPD”) [title, abstract, keywords] AND
("aerobic" OR " aerobic exercise" OR "aerobic training") [title, abstract, keywords] AND

(“clinical trial” OR "randomized controlled trial" OR "RCT") [title, abstract, keywords]

For Scopus

("chronic obstructive pulmonary disease"” OR “COPD?”) [title, abstract, keywords] AND
("aerobic" OR " aerobic exercise" OR "aerobic training") [title, abstract, keywords] AND

(“clinical trial” OR "randomized controlled trial" OR "RCT") [title, abstract, keywords]

For Web of Science

("chronic obstructive pulmonary disease" OR “COPD?”) [title, abstract, keywords] AND
("aerobic" OR " aerobic exercise" OR "aerobic training") [title, abstract, keywords] AND

(“clinical trial” OR "randomized controlled trial" OR "RCT") [title, abstract, keywords]

For the Cochrane Library

("chronic obstructive pulmonary disease" OR “COPD?) [title, abstract, keywords] AND
("aerobic" OR " aerobic exercise" OR "aerobic training") [title, abstract, keywords] AND

(“clinical trial” OR "randomized controlled trial" OR "RCT") [title, abstract, keywords]
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Risk of bias assessment based on the RoB2 tool.



Risk of bias domains
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Domains:
D1: Bias arising from the randomization process.

D2: Bias due to deviations from intended intervention.

D3: Bias due to missing outcome data.
D4: Bias in measurement of the outcome.
D5: Bias in selection of the reported result.
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Bias arising from the randomization process

Bias due to deviations from intended interventions
Bias due to missing outcome data

Bias in measurement of the outcome

Bias in selection of the reported result
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The effect of aerobic exercise on the SGRQ total score among patients with COPD.

Treatment Control SMD Weight
Study N Mean SD N Mean SD with 95% ClI (%)
Zhu et al. 2025 27 -12.93 53 27 g7 374 - -2.99[-3.76, -2.21] 7.79
Phantayuth et al. 2024 12 -19 7012 2 7 —M— -3.00[ 4.17, -1.83] 6.85
Luo et al. 2023 108 -124 193 108 -7.2 19.2 . -0.27[ -0.54, -0.00] 8.62
Liu etal. 2023 30 -10.37 195 30 33 220 —— -6.43[-7.68, -5.17] 6.62
Ismail et al. 2022 20 46 118 20 T 132 B 042 [-1.05, 0.20] 8.10
Pancera et al. 2021 14 -7.41 1022 13 -5.81 13.86 - -0.13 [ -0.89, 0.62] 7.84
Liuetal. 2021 14 -18.78 17 16  1.44 19 - -1.12[-189, -0.35] 7.80
Abedi Yekta et al. 2019 14 507 548 15 -419 3.28 - 020 [-0.93, 0.53] 7.89
Gallo-Silva et al. 2019 10 -8 17 9 5.1 23 —Jl- -065[-158 027] 745
Lietal 2019 17 -16.17 21 189 841 18.9 —.— -1.23[-1.95, -0.62] 7.93
Wootton et al. 2017 62 -6 18 38 0 16 . -0.35[-0.75, 0.06] 847
Daabis et al. 2016 %5 -188 211 15 -39 194 - -074[-147, 0.00] 7.87
DeSouto Araujoa et al. 2012 8 -3 3 N" 6 - —— -2.48[ -3.69, -1.28] 6.75
Overall <P -1.44 [ -2.09, -0.78]
Heterogeneity: T° = 1.28, 1° = 92.37%, H* = 13.10
Test of © = B;: Q(12) = 157.24, p = 0.00
Testof6=0:z=-4.29, p=0.00

8 6 4 2 0

Random-effects DerSimonian—Laird model



The effect of aerobic exercise on the mMRC score for dyspnea among patients with COPD.

Treatment Control SMD Weight
Study N Mean SD N Mean SD with 95% CI (%)
Zhu et al. 2025 27 -55 .7 27 .29 —— -1.12[-1.69, -0.54] 23.98
Shen et al. 2024 40 -12 1 39 -8 —J—— -044[-089, 0.01] 33.74
Liu et al. 2023 30 -05 .18 30 118 —— -0.83[-1.36, -0.31] 27.03
Daabis et al. 2016 15 -1.17 97 15 -15 .93 i -1.07 [-1.84, -0.31] 15.25
Overall ~i -0.81[-1.13, -0.48]
Heterogeneity: T = 0.03, I’ = 27.68%, H> = 1.38
Testof 8, =6;: Q(3)=4.15,p=0.25
Testof 8=0:z=-4.81, p=0.00
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Random-effects DerSimonian—Laird model



The effect of aerobic exercise on the HADS-anxiety score among patients with COPD.

Treatment Control SMD Weight
Study N Mean SD N Mean SD with 95% CI (%)
Liu et al. 2023 30 -1.81 62 30 -82 42 —J— -2.25[-2.89, -1.60] 33.32
Ismail etal. 2022 20 -2.15 289 20 .15 26 —J— | -084[-1.48, -0.19] 33.32
Leung et al. 2012 19 -1 3 19 1 6 —J—-042[-1.06, 022] 33.36
Overall ——eolll— | 117 [ -2.25, -0.09]

Heterogeneity: 1~ = 0.81, I° = 88.16%, H* = 8.45
Test of 8, = 8;: Q(2) = 16.90, p = 0.00
Testof 6=0:z=-2.11, p=0.03

Random-effects DerSimonian—Laird model



The effect of aerobic exercise on the HADS-depression score among patients with COPD.

Treatment Control SMD Weight
Study N Mean SD N Mean SD with 95% CI (%)
Liu et al. 2023 30 -1.38 .33 30 -1.59 .42 —J— 0.56[ 0.04, 1.07] 34.75
Ismail etal. 2022 20 -2.49 277 20 1 286 —— -0.96[-1.62, -0.31] 3252
Leung etal 2012 19 -1 4 19 1 6 —— -0.39[-1.03, 0.25] 32.73
Overall et -0.25[-1.16, 0.66]
Heterogeneity: T~ = 0.55, I” = 85.37%, H* = 6.84
Test of 6; = 6;: Q(2) = 13.67, p = 0.00
Testof 8=0:z=-0.54, p=0.59
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Random-effects DerSimonian—Laird model
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Subgroup analysis for the SGRQ score.

SMD
Study K with 95% CI p-value
Age
Less than 65 5 . -209[-384, -034] 0019
Mare than 65 8 T -1.00[ -1.53, -0.47] 0.000

Test of group differences: .(1) = 1.38, p=0.24

BMI
Less than 25 8 e -191[-3.02, -0.79] 0.001
More than 25 5 —e— | 067[-1.20, -0.14] 0.014

Test of group differences: @,(1) = 3.90, p = 0.05

Sample size
Less than 50 9 +——e— |-101[-153, -048] 0.000

Maore than 50 4 . -238[-403, -072] 0.005
Test of group differences: Q1) =240 p=0.12

Length of exercise
Less than 8 weeks 5 —e— | .065[-1.17, -0.14] 0.013

More than 8 weeks 7 —_—— -2.09[-3.19, -0.99] 0.000
Test of group differences: (1) =542 p=0.02

Country of study
China 5 . -233[-396, -0.71] 0.005
Other countries 8 —e— | 086[-140, -0.31] 0.002

Test of group differences: (3,(1) = 2.85, p=0.09

Overall ~li— -1.44[-2.09, -0.78] 0.000
Heterogeneity: T = 1.28, I = 92.37%, H* = 13.10
Test of 8,= 8, Q(12) = 157.24, p = 0.00

Random-effects DerSimonian—Laird model



Subgroup analysis for the SGRQ score (continued).

SMD

Study K with 95% CI p-value
Baseline FEV1
Less than 50% 4 . -0.76 [ -1.53, 0.00] 0.051
More than 50% 3 . -0.89[-1.42, -0.37] 0.001
Test of group differences: Q,(1)=0.08, p=0.78
Baseline FEV1/FVC
Less than 50% 2 ———-0.30[-0.66, 0.06] 0.099
More than 50% 5 . -1.08 [ -1.66, -0.50] 0.000
Test of group differences: Qu(1) = 5.03, p=0.02
Overall ——ai -0.80[-1.26, -0.34] 0.001
Heterogeneity: 7° = 0.24, I = 65.40%, H' = 2.89
Test of 6, = 6;; Q(6) = 17.34, p = 0.01

. \ \

Random-effects DerSimonian—Laird model



Subgroup analysis for 6SMWT.

SMD

Study K with 95% CI p-value
Age

Less than 65 5 —_— 53.87 [ 38.94, 68.81] 0.000
More than 65 g . 41.47 [ 23.94, 59.00] 0.000
Test of group differences: Qu(1)=1.11, p=0.29

Country of study

China 5 . 52.25[ 36.75, 67.75] 0.000
Other countries 9 > 46.09[ 28.43, 63.76] 0.000
Test of group differences: Q.(1) = 0.26, p = 0.61

BMI

Less than 25 . 8 s 45 87 [ 32.02, 59.32] 0.000
‘More than 25 6 _— 56.04 [ 40.47, 71.62] 0.000
Test of group differences: Q,(1) =096, p=0.33
Sample size

Less than 50 10 . 53.49[ 36.02, 70.97] 0.000

More than 50 4 e 46.00[ 32.46, 59.55] 0.000
Test of group differences: Q,(1) = 0.44, p = 0.51

Length of exercise

Less than 8 weeks 7 @ 55.36[ 37.88, 72.83] 0.000

More than 8 weeks 7 — el 46.40[ 33.05, 59.75] 0.000
Test of group differences: Qu(1) = 064, p =042

Overall T 49.07[ 38.44, 59.70] 0.000

Heterogeneity: T = 97.59, I = 31.16%, H = 1.45
Test of 8, = 8; Q(13) = 18.88, p= 0.13
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Random-effects DerSimonian—Laird model



Subgroup analysis for 6o MWT (continued).

SMD
Study K with 95% CI p-value
Baseline FEV1
Less than 50% 7 —— 30.89[ 12.44, 49.34] 0.001
More than 50% 4 ——63.43[ 45.47, 81.39] 0.000
Test of group differences: Q,(1) =6.14, p = 0.01
Baseline FEV1/FVC
Less than 50% 4 I S— 2583 6.55, 45.12] 0.009
More than 50% 7 ———e—— 63.77[ 46.87, 80.67] 0.000
Test of group differences: Q,(1) = 8.41, p = 0.00
Overall —ei 46.38 [ 26.70, 66.06] 0.000

Heterogeneity: T° = 576.92, I’ = 68.03%, H’ = 3.13
Test of 6, = 8;: Q(10) = 31.28, p = 0.00

Random-effects DerSimaonian—Laird model
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Sensitivity analysis for 6SMWT using the leave-one-out test.

SMD
Omitted study with 95% CI p-value
Zhu et al. 2025 . 40.06 [ 26.75, 53.38] 0.000
Shen et al. 2024 . 41.58 [ 27.98, 55.18] 0.000
Phantayuth et al. 2024 . 44.01[30.47, 57.55] 0.000

[ ]

Liu et al. 2023 4444 [28.32, 60.57] 0.000
Ismail et al. 2022 40.35[26.94, 53.75] 0.000
Pancera et al. 2021 44.05[30.40, 57.70] 0.000

Moy et al. 2021 . 45.63 [ 32.02, 59.24] 0.000

L ]

[ ]

Liu et al. 2021 ® 40.05[27.24, 52.86] 0.000
Mirza et al. 2020 . 45.45[33.82, 57.08] 0.000
Gallo-Silva et al. 2019 * 41.88[28.75, 55.01] 0.000
Li etal. 2019 42.35[28.95, 55.76] 0.000
Wootton et al. 2017 o 43.76 [ 30.16, 57.35] 0.000
Daabis et al. 2016 . 40.72[27.91, 53.52] 0.000
DeSouto Araujoa et al. 2012 42.03[28.97, 55.10] 0.000
Marrara et al. 2012 42.15[28.90, 55.39] 0.000
McNamara et al. 2012 o 41.58 [28.32, 54.85] 0.000
SIO 4I0 5I0 6I0

Random-effects DerSimonian—Laird model



Sensitivity analysis for the SGRQ score using the leave-one-out test.

SMD
Omitted study with 95% CI p-value
Zhu et al. 2025 . -1.29[-1.92, -0.66] 0.000
Phantayuth et al. 2024 . -1.32[-1.98, -0.66] 0.000
Luo et al. 2023 . -1.67 [ -2.34, -0.79] 0.000
Liu et al. 2023 . -1.04 [ -1.53, -0.55] 0.000
Ismail et al. 2022 . -1.63[-2.25, -0.82] 0.000
Pancera et al. 2021 . -1.65[-2.25, -0.85] 0.000
Liu et al. 2021 ° -1.47[-2.17, -0.76] 0.000
Abedi Yekta et al. 2019 o -1.65[-2.25, -0.84] 0.000
Gallo-Silva et al. 2019 . -1.60[ -2.20, -0.81] 0.000
Lietal. 2019 -1.46 [ -2.17, -0.75] 0.000
Wootton et al. 2017 . -1.65[-2.31, -0.80] 0.000
Daabis et al. 2016 . -1.60[-2.21, -0.79] 0.000
DeSouto Araujoa et al. 2012 . -1.36 [ -2.03, -0.69] 0.000

Random-effects DerSimonian—Laird model
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