Exercise improves quality of life, mental health and pain in people living with osteoporosis: A systematic review and meta-analysis.
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Figure 11 Effect of exercise on mental health with subgroup analysis by exercise modality.
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Figure 12 Effect of exercise on mental health with subgroup analysis by intervention duration. 
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Figure 13 Effect of exercise on mental health with subgroup analysis by intervention frequency. 


[image: ]Figure 14 Effect of exercise on mental health with subgroup analysis by intervention intensity. 



[image: ]Figure 15 Effect of exercise on mental health with subgroup analysis by intervention setting. 


[image: ]
Figure 16 Effect of exercise on mental health with subgroup analysis by participant age.


[image: ]Figure 17 Effect of exercise on mental health with subgroup analysis by presence of fracture. 
[image: ]Figure 18 Effect of exercise on mental health with subgroup analysis by nature of fracture.
[image: ]Figure 19 Effect of exercise on mental health with subgroup analysis by osteoporosis diagnosis. 



[image: ]Figure 20 Effect of exercise on quality of life with subgroup analysis by exercise modality.


[image: ]Figure 21 Effect of exercise on quality of life with subgroup analysis by intervention duration.
[image: ]Figure 22 Effect of exercise on quality of life with subgroup analysis by intervention frequency.
[image: ]Figure 23 Effect of exercise on quality of life with subgroup analysis by intervention setting.
[image: ]Figure 24 Effect of exercise on quality of life with subgroup analysis by intervention intensity.
[image: ]Figure 25 Effect of exercise on quality of life with subgroup analysis by participant age.
[image: ]Figure 26 Effect of exercise on quality of life with subgroup analysis by presence of fracture.
[image: ]Figure 27 Effect of exercise on quality of life with subgroup analysis by nature of fracture.
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Figure 28 Effect of exercise on quality of life with subgroup analysis by osteoporosis diagnosis.
[image: ]Figure 29 Effect of exercise on pain with subgroup analysis by exercise modality.
[image: ]Figure 30 Effect of exercise on pain with subgroup analysis by intervention duration.
[image: ]Figure 31 Effect of exercise on pain with subgroup analysis by intervention frequency.
[image: ]Figure 32 Effect of exercise on pain with subgroup analysis by intervention intensity.
[image: ]Figure 33 Effect of exercise on pain with subgroup analysis by intervention setting.
[image: ]Figure 34 Effect of exercise on pain with subgroup analysis by participant age.
[image: ]Figure 35 Effect of exercise on pain with subgroup analysis by presence of fracture.
[image: ]Figure 36 Effect of exercise on pain with subgroup analysis by nature of fracture.
[image: ]Figure 37 Effect of exercise on pain with subgroup analysis by osteoporosis diagnosis.
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Footnotes

Favours Control

Favours Exercise

“The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023

°Cl calculated by Wald-type method.

“Tau? calculated by DerSimonian and Laird method.
9Supervised Resistance Training v Control.
¢Home-based Resistance Training v Control.

'3 month follow-up. The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.

9Intervention + Nordic Walking
"Given intervention only

Risk of bias legend

(A) True randomization (selection & allocation bias)

(B) Allocation concealment (selection & allocation bias)

(C) Similarity at baseline (selection & allocation bias)

(D) Blinding of participants (administration of intervention/exposure bias)

(E) Blinding of those delivering treatment (administration of intervention/exposure bias)
(F) Identical treatment of groups (administration of intervention/exposure bias)

(G) Blinding of outcome assessment (assessment, detection & measurement bias)

(H) Measurement of outcomes (assessment, detection & measurement bias)

(1) Reliability of outcomes measure (assessment, detection and measurement bias)

(J) Incomplete outcome data (participant retention bias)
(K) ITT Analysis (statistical conclusion validity)
(L) Statistical analysis (statistical conclusion validity)
(M) Trial design and deviations (statistical conclusion validity)
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Favours Exercise

2Home-based Resistance Training v Control. The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023

bSupervised Resistance Training v Control.
Cl calculated by Wald-type method.
d9Tau? calculated by DerSimonian and Laird method.

3 month follow-up. The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.

fintervention + Nordic Walking
9Given intervention only

"The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023

Risk of bias legend

(A) True randomization (selection & allocation bias)

(B) Allocation concealment (selection & allocation bias)

(C) Similarity at baseline (selection & allocation bias)

(D) Blinding of participants (administration of intervention/exposure bias)

(E) Blinding of those delivering treatment (administration of intervention/exposure bias)
(F) Identical treatment of groups (administration of intervention/exposure bias)

(G) Blinding of outcome assessment (assessment, detection & measurement bias)
(H) Measurement of outcomes (assessment, detection & measurement bias)

(I) Reliability of outcomes measure (assessment, detection and measurement bias)
(J) Incomplete outcome data (participant retention bias)

(K) ITT Analysis (statistical conclusion validity)

(L) Statistical analysis (statistical conclusion validity)

(M) Trial design and deviations (statistical conclusion validity)
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Exercise Control Std. mean difference Std. mean difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A BCDETFGH JKLM
13.4.1 2 Times per Week
v Bergland 20112 5.1 11.192627 48 -2.6 14.815521 47 5.3% 0.58[0.17, 0.99] - C X X ) [ XXX XXX K]
v Carter 2002 -2.09 12.585381 40 2.2 12.585381 40 5.2% -0.34[-0.78 , 0.10] - C X X ) XK K X K]
v Evstigneeva 2016° -0.3 10.631129 40 -3.7 8.974972 38 5.2% 0.34 [-0.11,0.79] e C X X ) LXK KK B
v Kronhed 2009 1.9 8.1 27 -2.9 8.9 34 5.0% 0.55[0.04, 1.07] = [ X X ] (X X XXX XX ]
v Stanghelle 2020 1.1 15.287075 63 0.8 18.649169 59 5.5% 0.02[-0.34, 0.37] + ®Se 2 (X X XXX XX ]
v Teixeira 2010 14.54 25.702299 43 4.57 28.110986 42 5.3% 0.37 [-0.06 , 0.80] = C X X ) PO 2220
Subtotal (Wald®) 261 260 31.5% 0.24[-0.03, 0.52] .
Test for overall effect: Z=1.72 (P = 0.09)
Heterogeneity: Tau? (DL9) = 0.07; Chi?2 = 12.70, df =5 (P = 0.03); 2 =61%
13.4.2 3 Times per Week
v Alp 2009 0 21 20 0.2 1.7 18  4.6% -0.10 [-0.74 , 0.54] -+ ®e 2 [ KK X
v Angin 2015 8.25 3.97 22 -1.02 2.81 16 3.7% 2.57[1.68, 3.46] — 206 X XX XK X )
v Cergel 2019¢ 0.13 0.277769 20 -1.11 1.551673 10 3.9% 1.33[0.49, 2.17] — 26 (X X XXX XX ]
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v Zhang 2022 11.88 19.164636 34 2.83 5.737238 34 5.1% 0.63[0.14, 1.12] = [ X X ] 20060026
Subtotal (Wald®) 200 153 39.1% 0.78 [0.30, 1.26] ‘
Test for overall effect: Z = 3.20 (P = 0.001)
Heterogeneity: Tau? (DLY) = 0.40; Chi? = 34.77, df = 8 (P < 0.0001); I?= 77%
13.4.3 4+ Times per Week
v Alkan 2011 0.13 8.37 15 -0.27 5.75 15 4.3% 0.05[-0.66, 0.77] -+ ®e 200060 2
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v Madureira 2010 1.58 1.36 30 -1.02 0.83 30  4.5% 2.28[1.62,2.94] —- ® 2 PP® 2006
X Uzunel 2023 2.6 21.309298 35 1.5 17.998576 34 0.0% 0.06 [-0.42, 0.53] ®e (X XXX X ]
Subtotal (Wald®) 373 360 29.5% 0.52[-0.10, 1.14] ‘
Test for overall effect: Z = 1.64 (P =0.10)
Heterogeneity: Tau? (DLY) = 0.52; Chi? = 65.38, df = 5 (P < 0.00001); I> = 92%
Total (Wald) 834 773 100.0% 0.53[0.25, 0.81] ’

Test for overall effect: Z = 3.69 (P = 0.0002)
Test for subgroup differences: Chi? = 3.77, df =2 (P = 0.15), 1> = 47.0%
Heterogeneity: Tau? (DLY) = 0.34; Chi? = 135.67, df = 20 (P < 0.00001); I> = 85%

Footnotes

23 month follow-up. The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.

Favours Control

4 2 0 2 4

5The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023

Cl calculated by Wald-type method.
d9Tau? calculated by DerSimonian and Laird method.

°Home-based Resistance Training v Control. The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023

Supervised Resistance Training v Control.
9Given intervention only
hIntervention + Nordic Walking

Risk of bias legend

(A) True randomization (selection & allocation bias)

(B) Allocation concealment (selection & allocation bias)

(C) Similarity at baseline (selection & allocation bias)

(D) Blinding of participants (administration of intervention/exposure bias)

(E) Blinding of those delivering treatment (administration of intervention/exposure bias)
(F) Identical treatment of groups (administration of intervention/exposure bias)

(G) Blinding of outcome assessment (assessment, detection & measurement bias)
(H) Measurement of outcomes (assessment, detection & measurement bias)

(I) Reliability of outcomes measure (assessment, detection and measurement bias)
(J) Incomplete outcome data (participant retention bias)

(K) ITT Analysis (statistical conclusion validity)

(L) Statistical analysis (statistical conclusion validity)

(M) Trial design and deviations (statistical conclusion validity)

Favours Exercise
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Exercise Control Std. mean difference Std. mean difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI ABCDEFGHI JKLM
13.6.1 Low Intensity
v Carter 20022 -2.09 12.585381 40 2.2 12.585381 40 5.2% -0.34[-0.78, 0.10] - LXK ) [ XX XX N X )
v Hongo 2007 -0.4 23 38 -0.4 24 36 5.2% 0.00[-0.46 , 0.46] + 22
v Khalili 2017 211 9.713168 92 3.71 0.004719 91 5.6% -0.23[-0.52, 0.06] « e e
v Li2022 7.34 2443251 18 2.89 3.205235 15 41% 1.54[0.75, 2.34] - LXK ]
Subtotal (Wald®) 188 182 20.1% 0.14[-0.42,0.71] ’

Test for overall effect: Z=0.50 (P = 0.62)
Heterogeneity: Tau? (DL%) = 0.27; Chi? = 18.61, df = 3 (P = 0.0003); |2 = 84%

13.6.2 Moderate Intensity

v Alp 2009 0 2.1 20 02 17 18 46%  -0.10[-0.74,0.54] + 'Y X
 Barker 2020 023 1032 180 206 1127 173 58%  -0.17[-0.38,0.04] 1 'YX X )
¥ Dohm 2017¢ 12 16532058 17 5 11.583766 13 42% 0.47 [0.27 , 1.20] . 'YX )
 Dohn 2017' 3 12.112998 25 5 11.583766 13 45%  -0.16[-0.84,051] <+ 'YX )
 Kronhed 2009 19 8.1 27 29 8.9 34 50% 0.55[0.04 , 1.07] - 000
V Oksuz 2017 6.81 64 20 083 24 20 44% 1.21[0.53 ,1.89] - ®?2 @
 Zhang 2022 11.88 19.164636 34 283 5737238 34 51% 0.63[0.14,1.12] - X X )
Subtotal (Wald®) 323 305 33.6%  0.32[-0.08,0.72] »

Test for overall effect: Z = 1.58 (P = 0.11)
Heterogeneity: Tau? (DL%) = 0.21; Chi? = 26.14, df = 6 (P = 0.0002); I = 77%

13.6.3 Moderate-High Intensity

v Stanghelle 20209 1.1 15.287075 63 0.8 18.649169 59 5.5% 0.02[-0.34, 0.37] ®e 2
v Teixeira 2010 14.54 25.702299 43 4.57 28.110986 42 5.3% 0.37 [-0.06 , 0.80] - e e
X Uzunel 2023 2.6 21.309298 35 1.5 17.998576 34 0.0% 0.06 [-0.42 , 0.53] [ X X ]
Subtotal (Wald®) 106 101 10.7% 0.17 [-0.17, 0.51] [}

Test for overall effect: Z=0.98 (P = 0.32)

Heterogeneity: Tau? (DL°) = 0.02; Chi? = 1.51, df = 1 (P = 0.22); I* = 34%

13.6.4 Not Recorded

v Alkan 2011 0.13 8.37 15 -0.27 5.75 15 4.3% 0.05[-0.66 , 0.77] -+ LXK ]
v Angin 2015 8.25 3.97 22 -1.02 2.81 16 3.7% 2.57[1.68,3.46] —- 2706
v Bergland 20119 5.1 11.192627 48 -2.6 14.815521 47 5.3% 0.58 [0.17, 0.99] = L XX ]
v Gergel 2019 0.13  0.277769 20 -1.11 1.551673 10 3.9% 1.33[0.49, 2.17] - ®?2 e
v Cergel 2019' 5.28 8.240339 20 -1.11 1.551673 10 4.0% 0.91[0.11,1.71] - ®?2 @
v Evstigneeva 2016 -0.3 10.631129 40 -3.7 8.974972 38 5.2% 0.34[-0.11,0.79] = L XX ]
v Madureira 2010 1.58 1.36 30 -1.02 0.83 30 4.5% 2.28[1.62,2.94] - @20
v Ugar 2025 534 9.88 22 298 19.34 19 46% 0.54[-0.08 , 1.17] e X X
Subtotal (Wald®) 217 185 35.6% 1.04 [0.47 , 1.61] ¢

Test for overall effect: Z = 3.57 (P = 0.0004)

Heterogeneity: Tau® (DL¢) = 0.56; Chi* = 45.98, df = 7 (P < 0.00001); I> = 85%

Total (Wald®) 834 773 100.0% 0.53[0.25, 0.81] ()

Test for overall effect: Z = 3.69 (P = 0.0002) do 5 ) t 7o

Test for subgroup differences: Chi* =7.18, df = 3 (P = 0.07), I> = 58.2% Favours Control Favours Exercise

Heterogeneity: Tau* (DL°) = 0.34; Chi* = 135.67, df = 20 (P < 0.00001); I* = 85%

Footnotes

“The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023

°Cl calculated by Wald-type method.

“Tau? calculated by DerSimonian and Laird method.

9The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.

¢Intervention + Nordic Walking

'Given intervention only

93 month follow-up. The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.
"Home-based Resistance Training v Control.

'Supervised Resistance Training v Control.

Risk of bias legend

(A) True randomization (selection & allocation bias)

(B) Allocation concealment (selection & allocation bias)

(C) Similarity at baseline (selection & allocation bias)

(D) Blinding of participants (administration of intervention/exposure bias)

(E) Blinding of those delivering treatment (administration of intervention/exposure bias)
(F) Identical treatment of groups (administration of intervention/exposure bias)

(G) Blinding of outcome assessment (assessment, detection & measurement bias)

(H) Measurement of outcomes (assessment, detection & measurement bias)

(I) Reliability of outcomes measure (assessment, detection and measurement bias)

(J) Incomplete outcome data (participant retention bias)
(K) ITT Analysis (statistical conclusion validity)
(L) Statistical analysis (statistical conclusion validity)
(M) Trial design and deviations (statistical conclusion validity)
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  Study or Subgroup  13.6.1 Low Intensity  ✔ Carter 2002 a ✔ Hongo 2007 ✔ Khalili 2017 ✔ Li 2022  Subtotal (Wald b ) Test for overall effect: Z = 0.50 (P = 0.62)  Heterogeneity: Tau² (DL c ) = 0.27; Chi² = 18.61, df = 3 (P = 0.0003); I² = 84%  13.6.2 Moderate Intensity ✔ Alp 2009  ✔ Barker 2020 d  ✔ Dohrn 2017 e  ✔ Dohrn 2017 f ✔ Kronhed 2009 ✔ Oksuz 2017 ✔ Zhang 2022  Subtotal (Wald b ) Test for overall effect: Z = 1.58 (P = 0.11)  Heterogeneity: Tau² (DL c ) = 0.21; Chi² = 26.14, df = 6 (P = 0.0002); I² = 77%  13.6.3 Moderate-High Intensity  ✔ Stanghelle 2020 d ✔ Teixeira 2010 ✖ Uzunel 2023  Subtotal (Wald b ) Test for overall effect: Z = 0.98 (P = 0.32)  Heterogeneity: Tau² (DL c ) = 0.02; Chi² = 1.51, df = 1 (P = 0.22); I² = 34%  13.6.4 Not Recorded ✔ Alkan 2011 ✔ Angın 2015  ✔ Bergland 2011 g  ✔ Çergel 2019 h  ✔ Çergel 2019 i ✔ Evstigneeva 2016 ✔ Madureira 2010 ✔ Uçar 2025  Subtotal (Wald b ) Test for overall effect: Z = 3.57 (P = 0.0004)  Heterogeneity: Tau² (DL c ) = 0.56; Chi² = 45.98, df = 7 (P < 0.00001); I² = 85%  Total (Wald b ) Test for overall effect: Z = 3.69 (P = 0.0002) Test for subgroup differences: Chi² = 7.18, df = 3 (P = 0.07), I² = 58.2%  Heterogeneity: Tau² (DL c ) = 0.34; Chi² = 135.67, df = 20 (P < 0.00001); I² = 85%  Exercise Mean -2.09 -0.4 2.11 7.34 0 0.23 12 3 1.9 6.81 11.88 1.1 14.54 2.6 0.13 8.25 5.1 0.13 5.28 -0.3 1.58 5.34 SD 12.585381 2.3 9.713168 2.443251 2.1 10.32 16.532058 12.112998 8.1 6.4 19.164636 15.287075 25.702299 21.309298 8.37 3.97 11.192627 0.277769 8.240339 10.631129 1.36 9.88 Total 40 38 92 18  188 20 180 17 25 27 20 34  323 63 43 35  106 15 22 48 20 20 40 30 22  217  834  Control Mean 2.2 -0.4 3.71 2.89 0.2 2.06 5 5 -2.9 0.83 2.83 0.8 4.57 1.5 -0.27 -1.02 -2.6 -1.11 -1.11 -3.7 -1.02 -2.98 SD 12.585381 2.4 0.004719 3.205235 1.7 11.27 11.583766 11.583766 8.9 2.4 5.737238 18.649169 28.110986 17.998576 5.75 2.81 14.815521 1.551673 1.551673 8.974972 0.83 19.34 Total 40 36 91 15  182 18 173 13 13 34 20 34  305 59 42 34  101 15 16 47 10 10 38 30 19  185  773 Weight 5.2% 5.2% 5.6% 4.1%  20.1% 4.6% 5.8% 4.2% 4.5% 5.0% 4.4% 5.1%  33.6% 5.5% 5.3% 0.0%  10.7% 4.3% 3.7% 5.3% 3.9% 4.0% 5.2% 4.5% 4.6%  35.6%  100.0%  Std. mean difference IV, Random, 95% CI -0.34 [-0.78 , 0.10] 0.00 [-0.46 , 0.46] -0.23 [-0.52 , 0.06] 1.54 [0.75 , 2.34]  0.14 [-0.42 , 0.71] -0.10 [-0.74 , 0.54] -0.17 [-0.38 , 0.04] 0.47 [-0.27 , 1.20] -0.16 [-0.84 , 0.51] 0.55 [0.04 , 1.07] 1.21 [0.53 , 1.89] 0.63 [0.14 , 1.12]  0.32 [-0.08 , 0.72] 0.02 [-0.34 , 0.37] 0.37 [-0.06 , 0.80] 0.06 [-0.42 , 0.53]  0.17 [-0.17 , 0.51] 0.05 [-0.66 , 0.77] 2.57 [1.68 , 3.46] 0.58 [0.17 , 0.99] 1.33 [0.49 , 2.17] 0.91 [0.11 , 1.71] 0.34 [-0.11 , 0.79] 2.28 [1.62 , 2.94] 0.54 [-0.08 , 1.17]  1.04 [0.47 , 1.61]  0.53 [0.25 , 0.81]  Std. mean difference IV, Random, 95% CI                                                 -10  -5  0  5  10   Favours Control  Favours Exercise   Risk of Bias A  +  ?  +  +  +  +  +  +  +  +  +  +  +  +  +  ?  +  +  +  +  +  + B  +  ?  +  +  +  +  +  +  +  ?  +  +  +  +  +  +  +  ?  ?  +  ?  + C  +  +  +  +  ?  +  −  −  +  +  +  ?  +  −  +  +  +  +  +  +  +  + D                                             E                                             F  +  ?  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  + G  +  −  +  +  +  +  +  +  +  −  ?  +  +  −  ?  −  +  +  +  +  +  − H  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  + I  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  + J  +  +  +  +  +  +  ?  ?  +  +  +  +  ?  +  +  ?  +  +  +  +  ?  + K  ?  ?  ?  +  +  +  −  −  +  ?  −  +  ?  +  +  +  +  +  +  +  −  + L  +  +  +  +  ?  +  ?  ?  +  ?  ?  +  ?  +  ?  ?  +  +  +  ?  +  + M  +  +  +  +  +  +  +  +  +  ?  +  +  +  +  +  +  +  +  +  ?  +  +  Footnotes  a The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023  b CI calculated by Wald-type method.  c Tau² calculated by DerSimonian and Laird method.  d The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.  e Intervention + Nordic Walking  f Given intervention only  g 3 month follow-up. The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.  h Home-based Resistance Training v Control.  i Supervised Resistance Training v Control. Risk of bias legend  (A) True randomization (selection & allocation bias)  (B) Allocation concealment (selection & allocation bias)  (C) Similarity at baseline (selection & allocation bias)  (D) Blinding of participants (administration of intervention/exposure bias)  (E) Blinding of those delivering treatment (administration of intervention/exposure bias)  (F) Identical treatment of groups (administration of intervention/exposure bias)  (G) Blinding of outcome assessment (assessment, detection & measurement bias)  (H) Measurement of outcomes (assessment, detection & measurement bias)  (I) Reliability of outcomes measure (assessment, detection and measurement bias)  (J) Incomplete outcome data (participant retention bias)  (K) ITT Analysis (statistical conclusion validity)  (L) Statistical analysis (statistical conclusion validity)  (M) Trial design and deviations (statistical conclusion validity)                      
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Exercise Control Std. mean difference Std. mean difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A BCDETFGH JKLM
13.5.1 Clinic/Gym
v Alp 2009 0 21 20 0.2 1.7 18  4.6% -0.10 [-0.74 , 0.54] — ®e 2 [ XK K K RN )
v Angin 2015 8.25 3.97 22 -1.02 2.81 16 3.7% 2.57[1.68, 3.46] —_— 206 X KX K RN )
v Bergland 20112 5.1 11.192627 48 -2.6 14.815521 47  5.3% 0.58[0.17, 0.99] — C X X ) [ XXX XXX XK.
v Carter 2002 -2.09 12.585381 40 2.2 12.585381 40 52% -0.34[-0.78 , 0.10] - [ X X ] [ X XX X EX X ]
v Cergel 2019° 5.28 8.240339 20 -1.11 1.551673 10  4.0% 0.91[0.11,1.71] —— 26 (X X XXX XX ]
v Dohrn 2017¢ 3 12.112998 25 5 11.583766 13 4.5% -0.16 [-0.84 , 0.51] —— [ X X ) 2P 2020
v Kronhed 2009 1.9 8.1 27 -2.9 8.9 34  5.0% 0.55[0.04, 1.07] = C X X ) [ XXX XK X K]
v Oksuz 2017 6.81 6.4 20 0.83 24 20 4.4% 1.21[0.53, 1.89] — @20 0SS 2 22
v Stanghelle 2020 1.1 15.287075 63 0.8 18.649169 59  55% 0.02[-0.34, 0.37] “+ ®Se 2 (X X XXX XX ]
v Teixeira 2010 14.54 25.702299 43 4.57 28.110986 42  53% 0.37 [-0.06 , 0.80] F— [ X X ] 0SS 22260
v Ugar 2025 5.34 9.88 22 298 19.34 19  4.6% 0.54[-0.08 , 1.17] = C X X ) [ X XXX KX K]
Subtotal (Wald®) 350 318  52.1% 0.50 [0.13, 0.87] ‘
Test for overall effect: Z = 2.63 (P = 0.009)
Heterogeneity: Tau? (DL®) = 0.30; Chi? = 51.16, df = 10 (P < 0.00001); I> = 80%
13.5.2 Combined Home & Clinic
v Barker 2020 0.23 10.32 180 2.06 11.27 173 5.8% -0.17 [-0.38 , 0.04] - C X X ) [ XXX KXKKX K]
v Dohrn 2017f 12 16.532058 17 5 11.583766 13 4.2% 0.47 [-0.27, 1.20] 4+ [ X X ] [ X XX KX KN ]
v Evstigneeva 20169 -0.3 10.631129 40 -3.7 8.974972 38  52% 0.34 [-0.11,0.79] -— [ X X ] [ X XX X X K2
v Li2022 7.34 2443251 18 2.89 3.205235 15 4.1% 1.54[0.75, 2.34] — [ X X ] (X X XXX X X]
v Madureira 2010 1.58 1.36 30 -1.02 0.83 30  4.5% 2.28[1.62,2.94] — ®2 e P 2000
X Uzunel 2023 2.6 21.309298 35 1.5 17.998576 34  0.0% 0.06 [-0.42, 0.53] [ X X ) (X X XXX X X ]
Subtotal (Wald®) 285 269 23.8% 0.86 [-0.01,1.73] ‘
Test for overall effect: Z = 1.93 (P = 0.05)
Heterogeneity: Tau? (DL®) = 0.89; Chi? = 62.14, df = 4 (P < 0.00001); I> = 94%
13.5.3 Home
v Alkan 2011 0.13 8.37 15 -0.27 5.75 15 4.3% 0.05[-0.66, 0.77] — [ X X ] [ X X X X KX
v Cergel 2019" 0.13 0.277769 20 -1.11 1.551673 10  3.9% 1.33[0.49, 2.17] —_— 26 (X X XXX XX ]
v Hongo 2007 -0.4 23 38 -04 24 36 52% 0.00 [-0.46 , 0.46] —-+ 226 2000026066
v Khalili 2017 211 9.713168 92 3.71 0.004719 91 5.6% -0.23[-0.52, 0.06] - C X X ) PO 200
v Zhang 2022 11.88 19.164636 34 2.83 5.737238 34  51% 0.63[0.14, 1.12] —— C X X ) 2000620
Subtotal (Wald®) 199 186 24.1% 0.28 [-0.20, 0.76] ’
Test for overall effect: Z=1.16 (P = 0.25)
Heterogeneity: Tau? (DL®) = 0.22; Chi? = 17.92, df = 4 (P = 0.001); 1> = 78%
Total (Wald*) 834 773 100.0% 0.53[0.25, 0.81] ’
Test for overall effect: Z = 3.69 (P = 0.0002) 50 3

Test for subgroup differences: Chi? = 1.35, df =2 (P = 0.51), I?=0%

Heterogeneity: Tau? (DL®) = 0.34; Chi* = 135.67, df = 20 (P < 0.00001); I> = 85%

Footnotes

23 month follow-up. The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.

bSupervised Resistance Training v Control.

°Given intervention only

d9ClI calculated by Wald-type method.
¢Tau? calculated by DerSimonian and Laird method.
fintervention + Nordic Walking
9The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023

"Home-based Resistance Training v Control. The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023

Risk of bias legend

(A) True randomization (selection & allocation bias)

(B) Allocation concealment (selection & allocation bias)

(C) Similarity at baseline (selection & allocation bias)
(D) Blinding of participants (administration of intervention/exposure bias)

(E) Blinding of those delivering treatment (administration of intervention/exposure bias)
(F) Identical treatment of groups (administration of intervention/exposure bias)

(G) Blinding of outcome assessment (assessment, detection & measurement bias)

(H) Measurement of outcomes (assessment, detection & measurement bias)

(I) Reliability of outcomes measure (assessment, detection and measurement bias)

(J) Incomplete outcome data (participant retention bias)
(K) ITT Analysis (statistical conclusion validity)

(L) Statistical analysis (statistical conclusion validity)
(M) Trial design and deviations (statistical conclusion validity)

Favours Control

Favours Exercise
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  Study or Subgroup  13.5.1 Clinic/Gym ✔ Alp 2009 ✔ Angın 2015  ✔ Bergland 2011 a ✔ Carter 2002  ✔ Çergel 2019 b  ✔ Dohrn 2017 c ✔ Kronhed 2009 ✔ Oksuz 2017 ✔ Stanghelle 2020 ✔ Teixeira 2010 ✔ Uçar 2025  Subtotal (Wald d ) Test for overall effect: Z = 2.63 (P = 0.009)  Heterogeneity: Tau² (DL e ) = 0.30; Chi² = 51.16, df = 10 (P < 0.00001); I² = 80%  13.5.2 Combined Home & Clinic ✔ Barker 2020  ✔ Dohrn 2017 f  ✔ Evstigneeva 2016 g ✔ Li 2022 ✔ Madureira 2010 ✖ Uzunel 2023  Subtotal (Wald d ) Test for overall effect: Z = 1.93 (P = 0.05)  Heterogeneity: Tau² (DL e ) = 0.89; Chi² = 62.14, df = 4 (P < 0.00001); I² = 94%  13.5.3 Home ✔ Alkan 2011  ✔ Çergel 2019 h ✔ Hongo 2007 ✔ Khalili 2017 ✔ Zhang 2022  Subtotal (Wald d ) Test for overall effect: Z = 1.16 (P = 0.25)  Heterogeneity: Tau² (DL e ) = 0.22; Chi² = 17.92, df = 4 (P = 0.001); I² = 78%  Total (Wald d ) Test for overall effect: Z = 3.69 (P = 0.0002) Test for subgroup differences: Chi² = 1.35, df = 2 (P = 0.51), I² = 0%  Heterogeneity: Tau² (DL e ) = 0.34; Chi² = 135.67, df = 20 (P < 0.00001); I² = 85%  Exercise Mean 0 8.25 5.1 -2.09 5.28 3 1.9 6.81 1.1 14.54 5.34 0.23 12 -0.3 7.34 1.58 2.6 0.13 0.13 -0.4 2.11 11.88 SD 2.1 3.97 11.192627 12.585381 8.240339 12.112998 8.1 6.4 15.287075 25.702299 9.88 10.32 16.532058 10.631129 2.443251 1.36 21.309298 8.37 0.277769 2.3 9.713168 19.164636 Total 20 22 48 40 20 25 27 20 63 43 22  350 180 17 40 18 30 35  285 15 20 38 92 34  199  834  Control Mean 0.2 -1.02 -2.6 2.2 -1.11 5 -2.9 0.83 0.8 4.57 -2.98 2.06 5 -3.7 2.89 -1.02 1.5 -0.27 -1.11 -0.4 3.71 2.83 SD 1.7 2.81 14.815521 12.585381 1.551673 11.583766 8.9 2.4 18.649169 28.110986 19.34 11.27 11.583766 8.974972 3.205235 0.83 17.998576 5.75 1.551673 2.4 0.004719 5.737238 Total 18 16 47 40 10 13 34 20 59 42 19  318 173 13 38 15 30 34  269 15 10 36 91 34  186  773 Weight 4.6% 3.7% 5.3% 5.2% 4.0% 4.5% 5.0% 4.4% 5.5% 5.3% 4.6%  52.1% 5.8% 4.2% 5.2% 4.1% 4.5% 0.0%  23.8% 4.3% 3.9% 5.2% 5.6% 5.1%  24.1%  100.0%  Std. mean difference IV, Random, 95% CI -0.10 [-0.74 , 0.54] 2.57 [1.68 , 3.46] 0.58 [0.17 , 0.99] -0.34 [-0.78 , 0.10] 0.91 [0.11 , 1.71] -0.16 [-0.84 , 0.51] 0.55 [0.04 , 1.07] 1.21 [0.53 , 1.89] 0.02 [-0.34 , 0.37] 0.37 [-0.06 , 0.80] 0.54 [-0.08 , 1.17]  0.50 [0.13 , 0.87] -0.17 [-0.38 , 0.04] 0.47 [-0.27 , 1.20] 0.34 [-0.11 , 0.79] 1.54 [0.75 , 2.34] 2.28 [1.62 , 2.94] 0.06 [-0.42 , 0.53]  0.86 [-0.01 , 1.73] 0.05 [-0.66 , 0.77] 1.33 [0.49 , 2.17] 0.00 [-0.46 , 0.46] -0.23 [-0.52 , 0.06] 0.63 [0.14 , 1.12]  0.28 [-0.20 , 0.76]  0.53 [0.25 , 0.81]  Std. mean difference IV, Random, 95% CI                                                -4  -2  0  2  4   Favours Control  Favours Exercise   Risk of Bias A  +  ?  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  ?  +  + B  +  +  +  +  ?  +  +  ?  +  +  +  +  +  +  +  ?  +  +  ?  ?  +  + C  ?  +  +  +  +  −  +  +  ?  +  +  +  −  +  +  +  −  +  +  +  +  + D                                             E                                             F  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  ?  +  + G  +  −  +  +  +  +  +  −  +  +  −  +  +  +  +  +  −  ?  +  −  +  ? H  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  + I  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  + J  +  ?  +  +  +  ?  +  +  +  ?  +  +  ?  +  +  ?  +  +  +  +  +  + K  +  +  +  ?  +  −  +  ?  +  ?  +  +  −  +  +  −  +  +  +  ?  ?  − L  ?  ?  +  +  +  ?  +  ?  +  ?  +  +  ?  ?  +  +  +  ?  +  +  +  ? M  +  +  +  +  +  +  +  ?  +  +  +  +  +  ?  +  +  +  +  +  +  +  +  Footnotes  a 3 month follow-up. The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.  b Supervised Resistance Training v Control.  c Given intervention only  d CI calculated by Wald-type method.  e Tau² calculated by DerSimonian and Laird method.  f Intervention + Nordic Walking  g The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023  h Home-based Resistance Training v Control. The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023 Risk of bias legend  (A) True randomization (selection & allocation bias)  (B) Allocation concealment (selection & allocation bias)  (C) Similarity at baseline (selection & allocation bias)  (D) Blinding of participants (administration of intervention/exposure bias)  (E) Blinding of those delivering treatment (administration of intervention/exposure bias)  (F) Identical treatment of groups (administration of intervention/exposure bias)  (G) Blinding of outcome assessment (assessment, detection & measurement bias)  (H) Measurement of outcomes (assessment, detection & measurement bias)  (I) Reliability of outcomes measure (assessment, detection and measurement bias)  (J) Incomplete outcome data (participant retention bias)  (K) ITT Analysis (statistical conclusion validity)  (L) Statistical analysis (statistical conclusion validity)  (M) Trial design and deviations (statistical conclusion validity)                      
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Exercise Control Std. mean difference Std. mean difference Risk of Bias

Study or Subgroup  Mean Sb Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI ABCDEFGHI JKLM
13.7.1 <60 years

v Angin 2015° 8.25 3.97 22 -1.02 2.81 16 3.7% 2.57[1.68 , 3.46] — 200
v Gergel 2019° 528 8.240339 20 -1.11 1.551673 10  4.0% 0.91[0.11,1.71] —— @20
v Khalili 2017 211 9.713168 92 3.71 0.004719 91 5.6% -0.23 [-0.52, 0.06] - CX X ]
v Li 2022 7.34 2443251 18 2.89 3.205235 15 41% 1.54[0.75, 2.34] —_— X X ]
v Oksuz 2017 6.81 6.4 20 0.83 24 20  4.4% 1.21]0.53, 1.89] —_ @726
v Ugar 2025 5.34 9.88 22 -298 19.34 19  46% 0.54[-0.08, 1.17] — L X X ]
Subtotal (Wald®) 194 171 26.5% 1.05[0.20, 1.90] ‘

Test for overall effect: Z = 2.43 (P = 0.02)

Heterogeneity: Tau? (DL?) = 0.99; Chi? = 56.33, df = 5 (P < 0.00001); I*=91%

13.7.2 60-65 years

v Gergel 2019° 0.13  0.277769 20 -1.11 1.551673 10 3.9% 1.33[0.49,2.17] e @20
v Teixeira 2010 14.54 25.702299 43 4.57 28.110986 42 53% 0.37 [-0.06 , 0.80] F— X X ]
Subtotal (Wald®) 63 52 9.2% 0.78 [-0.15,1.71] ‘

Test for overall effect: Z=1.63 (P = 0.10)

Heterogeneity: Tau? (DL) = 0.35; Chi? = 3.98, df = 1 (P = 0.05); I*=75%

13.7.3 65-70 years

v Alp 2009 0 21 20 0.2 1.7 18 46% -0.10 [-0.74, 0.54] — L X R
v Carter 20022 -2.09 12.585381 40 2.2 12.585381 40  52% -0.34[-0.78 , 0.10] — CX X ]
v Hongo 2007 -0.4 23 38 -0.4 24 36 52% 0.00 [-0.46 , 0.46] -+ 22@
v Madureira 2010 1.58 1.36 30 -1.02 0.83 30 4.5% 2.28[1.62,2.94] —_ @726
v Zhang 2022 11.88 19.164636 34 283 5.737238 34  51% 0.63[0.14, 1.12] —- X X ]
Subtotal (Wald®) 162 158 24.5% 0.48 [-0.33, 1.28] ‘

Test for overall effect: Z=1.16 (P = 0.25)

Heterogeneity: Tau? (DL%) = 0.77; Chi* = 47.61, df = 4 (P < 0.00001); I> = 92%

13.7.4 >70 years

v Alkan 2011 0.13 8.37 15 -0.27 5.75 15 43% 0.05[-0.66 , 0.77] —— CX X ]
v Barker 20207 0.23 10.32 180 2.06 11.27 173 58% -0.17 [-0.38, 0.04] - CX X ]
v Bergland 2011" 5.1 11.192627 48 -2.6 14.815521 47  53% 0.58[0.17, 0.99] - X X ]
v Dohrn 20179 3 12.112998 25 5 11.583766 13 45% -0.16 [-0.84 , 0.51] — [ X X ]
v Dohrn 2017" 12 16.532058 17 5 11.583766 13 42% 0.47[-0.27 , 1.20] T [ X X ]
v Evstigneeva 2016 -0.3 10.631129 40 -3.7 8974972 38 52% 0.34[-0.11,0.79] - L X X ]
v Kronhed 2009 1.9 8.1 27 -2.9 8.9 34 5.0% 0.55[0.04, 1.07] —— CX X )
v Stanghelle 2020 1.1 15.287075 63 0.8 18.649169 59 55% 0.02[-0.34, 0.37] + L X R
X Uzunel 2023 2.6 21.309298 35 1.5 17.998576 34 0.0% 0.06 [-0.42 , 0.53] [ X X ]
Subtotal (Wald®) 415 392 39.8% 0.19 [-0.06 , 0.44] ’

Test for overall effect: Z = 1.48 (P = 0.14)

Heterogeneity: Tau? (DL%) = 0.07; Chi* = 17.45, df = 7 (P = 0.01); I> = 60%

Total (Wald®) 834 773 100.0% 0.53[0.25,0.81] ‘

Test for overall effect: Z = 3.69 (P = 0.0002) 4 2 0 2 4

Test for subgroup differences: Chi? = 4.93, df =3 (P =0.18), I =39.2% Favours Control Favours Exercise

Heterogeneity: Tau? (DL?) = 0.34; Chi? = 135.67, df = 20 (P < 0.00001); I* = 85%

Footnotes

“The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.

*Supervised Resistance Training v Control.

Cl calculated by Wald-type method.

9Tau? calculated by DerSimonian and Laird method.

°Home-based Resistance Training v Control. The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.
'3 month follow-up.

9Given intervention only

Nintervention + Nordic Walking

Risk of bias legend

(A) True randomization (selection & allocation bias)

(B) Allocation concealment (selection & allocation bias)

(C) Similarity at baseline (selection & allocation bias)

(D) Blinding of participants (administration of intervention/exposure bias)

(E) Blinding of those delivering treatment (administration of intervention/exposure bias)
(F) Identical treatment of groups (administration of intervention/exposure bias)

(G) Blinding of outcome assessment (assessment, detection & measurement bias)

(H) Measurement of outcomes (assessment, detection & measurement bias)

(1) Reliability of outcomes measure (assessment, detection and measurement bias)

(J) Incomplete outcome data (participant retention bias)
(K) ITT Analysis (statistical conclusion validity)
(L) Statistical analysis (statistical conclusion validity)
(M) Trial design and deviations (statistical conclusion validity)
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  Study or Subgroup  13.7.1 <60 years  ✔ Angın 2015 a  ✔ Çergel 2019 b ✔ Khalili 2017 ✔ Li 2022 ✔ Oksuz 2017 ✔ Uçar 2025  Subtotal (Wald c ) Test for overall effect: Z = 2.43 (P = 0.02)  Heterogeneity: Tau² (DL d ) = 0.99; Chi² = 56.33, df = 5 (P < 0.00001); I² = 91%  13.7.2 60-65 years  ✔ Çergel 2019 e ✔ Teixeira 2010  Subtotal (Wald c ) Test for overall effect: Z = 1.63 (P = 0.10)  Heterogeneity: Tau² (DL d ) = 0.35; Chi² = 3.98, df = 1 (P = 0.05); I² = 75%  13.7.3 65-70 years ✔ Alp 2009  ✔ Carter 2002 a ✔ Hongo 2007 ✔ Madureira 2010 ✔ Zhang 2022  Subtotal (Wald c ) Test for overall effect: Z = 1.16 (P = 0.25)  Heterogeneity: Tau² (DL d ) = 0.77; Chi² = 47.61, df = 4 (P < 0.00001); I² = 92%  13.7.4 >70 years ✔ Alkan 2011  ✔ Barker 2020 a  ✔ Bergland 2011 f  ✔ Dohrn 2017 g  ✔ Dohrn 2017 h ✔ Evstigneeva 2016 ✔ Kronhed 2009 ✔ Stanghelle 2020 ✖ Uzunel 2023  Subtotal (Wald c ) Test for overall effect: Z = 1.48 (P = 0.14)  Heterogeneity: Tau² (DL d ) = 0.07; Chi² = 17.45, df = 7 (P = 0.01); I² = 60%  Total (Wald c ) Test for overall effect: Z = 3.69 (P = 0.0002) Test for subgroup differences: Chi² = 4.93, df = 3 (P = 0.18), I² = 39.2%  Heterogeneity: Tau² (DL d ) = 0.34; Chi² = 135.67, df = 20 (P < 0.00001); I² = 85%  Exercise Mean 8.25 5.28 2.11 7.34 6.81 5.34 0.13 14.54 0 -2.09 -0.4 1.58 11.88 0.13 0.23 5.1 3 12 -0.3 1.9 1.1 2.6 SD 3.97 8.240339 9.713168 2.443251 6.4 9.88 0.277769 25.702299 2.1 12.585381 2.3 1.36 19.164636 8.37 10.32 11.192627 12.112998 16.532058 10.631129 8.1 15.287075 21.309298 Total 22 20 92 18 20 22  194 20 43  63 20 40 38 30 34  162 15 180 48 25 17 40 27 63 35  415  834  Control Mean -1.02 -1.11 3.71 2.89 0.83 -2.98 -1.11 4.57 0.2 2.2 -0.4 -1.02 2.83 -0.27 2.06 -2.6 5 5 -3.7 -2.9 0.8 1.5 SD 2.81 1.551673 0.004719 3.205235 2.4 19.34 1.551673 28.110986 1.7 12.585381 2.4 0.83 5.737238 5.75 11.27 14.815521 11.583766 11.583766 8.974972 8.9 18.649169 17.998576 Total 16 10 91 15 20 19  171 10 42  52 18 40 36 30 34  158 15 173 47 13 13 38 34 59 34  392  773 Weight 3.7% 4.0% 5.6% 4.1% 4.4% 4.6%  26.5% 3.9% 5.3%  9.2% 4.6% 5.2% 5.2% 4.5% 5.1%  24.5% 4.3% 5.8% 5.3% 4.5% 4.2% 5.2% 5.0% 5.5% 0.0%  39.8%  100.0%  Std. mean difference IV, Random, 95% CI 2.57 [1.68 , 3.46] 0.91 [0.11 , 1.71] -0.23 [-0.52 , 0.06] 1.54 [0.75 , 2.34] 1.21 [0.53 , 1.89] 0.54 [-0.08 , 1.17]  1.05 [0.20 , 1.90] 1.33 [0.49 , 2.17] 0.37 [-0.06 , 0.80]  0.78 [-0.15 , 1.71] -0.10 [-0.74 , 0.54] -0.34 [-0.78 , 0.10] 0.00 [-0.46 , 0.46] 2.28 [1.62 , 2.94] 0.63 [0.14 , 1.12]  0.48 [-0.33 , 1.28] 0.05 [-0.66 , 0.77] -0.17 [-0.38 , 0.04] 0.58 [0.17 , 0.99] -0.16 [-0.84 , 0.51] 0.47 [-0.27 , 1.20] 0.34 [-0.11 , 0.79] 0.55 [0.04 , 1.07] 0.02 [-0.34 , 0.37] 0.06 [-0.42 , 0.53]  0.19 [-0.06 , 0.44]  0.53 [0.25 , 0.81]  Std. mean difference IV, Random, 95% CI                                                 -4  -2  0  2  4   Favours Control  Favours Exercise   Risk of Bias A  ?  +  +  +  +  +  +  +  +  +  ?  +  +  +  +  +  +  +  +  +  +  + B  +  ?  +  +  ?  +  ?  +  +  +  ?  ?  +  +  +  +  +  +  +  +  +  + C  +  +  +  +  +  +  +  +  ?  +  +  +  +  +  +  +  −  −  +  +  ?  − D                                             E                                             F  +  +  +  +  +  +  +  +  +  +  ?  +  +  +  +  +  +  +  +  +  +  + G  −  +  +  +  −  −  +  +  +  +  −  +  ?  ?  +  +  +  +  +  +  +  − H  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  + I  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  + J  ?  +  +  +  +  +  +  ?  +  +  +  ?  +  +  +  +  ?  ?  +  +  +  + K  +  +  ?  +  ?  +  +  ?  +  ?  ?  −  −  +  +  +  −  −  +  +  +  + L  ?  +  +  +  ?  +  +  ?  ?  +  +  +  ?  ?  +  +  ?  ?  ?  +  +  + M  +  +  +  +  ?  +  +  +  +  +  +  +  +  +  +  +  +  +  ?  +  +  +  Footnotes  a The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.  b Supervised Resistance Training v Control.  c CI calculated by Wald-type method.  d Tau² calculated by DerSimonian and Laird method.  e Home-based Resistance Training v Control. The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.  f 3 month follow-up.  g Given intervention only  h Intervention + Nordic Walking Risk of bias legend  (A) True randomization (selection & allocation bias)  (B) Allocation concealment (selection & allocation bias)  (C) Similarity at baseline (selection & allocation bias)  (D) Blinding of participants (administration of intervention/exposure bias)  (E) Blinding of those delivering treatment (administration of intervention/exposure bias)  (F) Identical treatment of groups (administration of intervention/exposure bias)  (G) Blinding of outcome assessment (assessment, detection & measurement bias)  (H) Measurement of outcomes (assessment, detection & measurement bias)  (I) Reliability of outcomes measure (assessment, detection and measurement bias)  (J) Incomplete outcome data (participant retention bias)  (K) ITT Analysis (statistical conclusion validity)  (L) Statistical analysis (statistical conclusion validity)  (M) Trial design and deviations (statistical conclusion validity)                      
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Exercise Control Std. mean difference Std. mean difference Risk of Bias
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13.8.1 <30% Participants
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v Ugar 2025 534 9.88 2 298 19.34 19 46% 0.54[-0.08 ,1.17] {—

Subtotal (Wald®) 64 55 12.8% 1.40[0.32, 2.48] <

Test for overall effect: Z = 2.55 (P = 0.01)
Heterogeneity: Tau? (DL¢) = 0.77; Chi = 13.36, df = 2 (P = 0.001); 2 = 85%

13.8.2 30-60% Participants

v Alkan 2011 0.13 837 15 027 575 15 43% 0.05[-0.66 , 0.77] +
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V Teixeira 2010 14.54 25702299 43 457 28110986 42 53% 0.37[-0.06 , 0.80] -
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v Zhang 2022 11.88 19.164636 34 283 5737238 34 51% 0.63[0.14, 1.12] -
Subtotal (Wald®) 162 161 24.4%  0.58[-0.19,1.36] <

Test for overall effect: Z = 1.47 (P = 0.14)
Heterogeneity: Tau? (DL¢) = 0.70; Chi? = 43.64, df = 4 (P < 0.00001); 12 = 91%

13.8.3 60 - <100% Participants
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Test for overall effect: Z = 0.42 (P = 0.67)
Heterogeneity: Tau? (DL¢) = 0.07; Chiz = 1.54, df = 1 (P = 0.21); I = 35%

13.8.4 100% Participants
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13.8.5 Not Reported
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v Hongo 2007 04 23 38 04 24 36 52% 0.00 [-0.46 , 0.46] 4
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Test for overall effect: Z = 0.73 (P = 0.47)
Heterogeneity: Tau? (DL¢) = 0.30; Chi2 = 17.07, df = 3 (P = 0.0007); 2 = 82%

Total (Waldb) 834 773 100.0% 0.53[0.25, 0.81] )
Test for overall effect: Z = 3.69 (P = 0.0002) 4 2 0 2 4
Test for subgroup differences: Chi? = 4.58, df = 4 (P = 0.33), P = 12.7% Favours Control Favours Exercise

Heterogeneity: Tau? (DL¢) = 0.34; Chi2 = 135.67, df = 20 (P < 0.00001); I* = 85%

Footnotes

2The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.
bCl calculated by Wald-type method.

°Tau? calculated by DerSimonian and Laird method.

dIntervention + Nordic Walking

eGiven intervention only

3 month follow-up.

9Home-based Resistance Training v Control.

hSupervised Resistance Training v Control.

Risk of bias legend

(A) True randomization (selection & allocation bias)

(B) Allocation concealment (selection & allocation bias)

(C) Similarity at baseline (selection & allocation bias)

(D) Blinding of participants (administration of intervention/exposure bias)

(E) Blinding of those delivering treatment (administration of intervention/exposure bias)
(F) Identical treatment of groups (administration of intervention/exposure bias)

(G) Blinding of outcome assessment (assessment, detection & measurement bias)
(H) Measurement of outcomes (assessment, detection & measurement bias)

(I) Reliability of outcomes measure (assessment, detection and measurement bias)
(J) Incomplete outcome data (participant retention bias)

(K) ITT Analysis (statistical conclusion validity)

(L) Statistical analysis (statistical conclusion validity)

(M) Trial design and deviations (statistical conclusion validity)
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13.9.1 Osteoporotic Vertebral Fracture (100% participants)
v Barker 20202 0.23 10.32 180 2.06 11.27 173 5.8% -0.17 [-0.38 , 0.04] - C X X ) [ XXX XXX K]
v Bergland 2011° 5.1 11.192627 48 -2.6 14.815521 47  5.3% 0.58[0.17, 0.99] —- C X X ) [ XXX XK X K]
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Subtotal (Wald®) 371 337 29.7% 0.39[-0.00, 0.78] ‘
Test for overall effect: Z = 1.95 (P = 0.05)
Heterogeneity: Tau? (DL) = 0.17; Chi? = 25.12, df = 5 (P = 0.0001); I = 80%
13.9.2 Other Fracture
v Alkan 2011 0.13 8.37 15 -0.27 5.75 15 4.3% 0.05[-0.66, 0.77] — C X X ) 2000020
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Test for overall effect: Z = 1.82 (P = 0.07)
Heterogeneity: Tau? (DL) = 0.45; Chi? = 46.82, df = 7 (P < 0.00001); I> = 85%
13.9.3 Fracture not Reported
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v Li2022 7.34 2443251 18 2.89 3.205235 15 4.1% 1.54[0.75, 2.34] — ®e LI N A N
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Test for overall effect: Z=2.17 (P = 0.03)
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Total (Walde) 834 773 100.0% 0.53[0.25, 0.81] Q
Test for overall effect: Z = 3.69 (P = 0.0002) 50 5 4

Test for subgroup differences: Chi? = 0.75, df =2 (P = 0.69), 1> = 0%
Heterogeneity: Tau? (DL) = 0.34; Chi? = 135.67, df = 20 (P < 0.00001); I = 85%

Footnotes

Favours Control

Favours Exercise

2The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.

53 month follow-up.

“Home-based Resistance Training v Control.

dSupervised Resistance Training v Control.
¢Cl calculated by Wald-type method.

fTau? calculated by DerSimonian and Laird method.
9Given intervention only
hIntervention + Nordic Walking

Risk of bias legend

(A) True randomization (selection & allocation bias)

(B) Allocation concealment (selection & allocation bias)

(C) Similarity at baseline (selection & allocation bias)

(D) Blinding of participants (administration of intervention/exposure bias)

(E) Blinding of those delivering treatment (administration of intervention/exposure bias)
(F) Identical treatment of groups (administration of intervention/exposure bias)

(G) Blinding of outcome assessment (assessment, detection & measurement bias)
(H) Measurement of outcomes (assessment, detection & measurement bias)

(I) Reliability of outcomes measure (assessment, detection and measurement bias)
(J) Incomplete outcome data (participant retention bias)

(K) ITT Analysis (statistical conclusion validity)

(L) Statistical analysis (statistical conclusion validity)

(M) Trial design and deviations (statistical conclusion validity)
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  Study or Subgroup  13.9.1 Osteoporotic Vertebral Fracture (100% participants)  ✔ Barker 2020 a  ✔ Bergland 2011 b  ✔ Çergel 2019 c  ✔ Çergel 2019 d ✔ Evstigneeva 2016 ✔ Stanghelle 2020  Subtotal (Wald e ) Test for overall effect: Z = 1.95 (P = 0.05)  Heterogeneity: Tau² (DL f ) = 0.17; Chi² = 25.12, df = 5 (P = 0.0001); I² = 80%  13.9.2 Other Fracture ✔ Alkan 2011  ✔ Carter 2002 a  ✔ Dohrn 2017 g  ✔ Dohrn 2017 h ✔ Kronhed 2009 ✔ Madureira 2010 ✔ Teixeira 2010 ✖ Uzunel 2023 ✔ Zhang 2022  Subtotal (Wald e ) Test for overall effect: Z = 1.82 (P = 0.07)  Heterogeneity: Tau² (DL f ) = 0.45; Chi² = 46.82, df = 7 (P < 0.00001); I² = 85%  13.9.3 Fracture not Reported ✔ Alp 2009  ✔ Angın 2015 a ✔ Hongo 2007 ✔ Khalili 2017 ✔ Li 2022 ✔ Oksuz 2017 ✔ Uçar 2025  Subtotal (Wald e ) Test for overall effect: Z = 2.17 (P = 0.03)  Heterogeneity: Tau² (DL f ) = 0.68; Chi² = 57.89, df = 6 (P < 0.00001); I² = 90%  Total (Wald e ) Test for overall effect: Z = 3.69 (P = 0.0002) Test for subgroup differences: Chi² = 0.75, df = 2 (P = 0.69), I² = 0%  Heterogeneity: Tau² (DL f ) = 0.34; Chi² = 135.67, df = 20 (P < 0.00001); I² = 85%  Exercise Mean 0.23 5.1 0.13 5.28 -0.3 1.1 0.13 -2.09 3 12 1.9 1.58 14.54 2.6 11.88 0 8.25 -0.4 2.11 7.34 6.81 5.34 SD 10.32 11.192627 0.277769 8.240339 10.631129 15.287075 8.37 12.585381 12.112998 16.532058 8.1 1.36 25.702299 21.309298 19.164636 2.1 3.97 2.3 9.713168 2.443251 6.4 9.88 Total 180 48 20 20 40 63  371 15 40 25 17 27 30 43 35 34  231 20 22 38 92 18 20 22  232  834  Control Mean 2.06 -2.6 -1.11 -1.11 -3.7 0.8 -0.27 2.2 5 5 -2.9 -1.02 4.57 1.5 2.83 0.2 -1.02 -0.4 3.71 2.89 0.83 -2.98 SD 11.27 14.815521 1.551673 1.551673 8.974972 18.649169 5.75 12.585381 11.583766 11.583766 8.9 0.83 28.110986 17.998576 5.737238 1.7 2.81 2.4 0.004719 3.205235 2.4 19.34 Total 173 47 10 10 38 59  337 15 40 13 13 34 30 42 34 34  221 18 16 36 91 15 20 19  215  773 Weight 5.8% 5.3% 3.9% 4.0% 5.2% 5.5%  29.7% 4.3% 5.2% 4.5% 4.2% 5.0% 4.5% 5.3% 0.0% 5.1%  38.1% 4.6% 3.7% 5.2% 5.6% 4.1% 4.4% 4.6%  32.2%  100.0%  Std. mean difference IV, Random, 95% CI -0.17 [-0.38 , 0.04] 0.58 [0.17 , 0.99] 1.33 [0.49 , 2.17] 0.91 [0.11 , 1.71] 0.34 [-0.11 , 0.79] 0.02 [-0.34 , 0.37]  0.39 [-0.00 , 0.78] 0.05 [-0.66 , 0.77] -0.34 [-0.78 , 0.10] -0.16 [-0.84 , 0.51] 0.47 [-0.27 , 1.20] 0.55 [0.04 , 1.07] 2.28 [1.62 , 2.94] 0.37 [-0.06 , 0.80] 0.06 [-0.42 , 0.53] 0.63 [0.14 , 1.12]  0.47 [-0.04 , 0.98] -0.10 [-0.74 , 0.54] 2.57 [1.68 , 3.46] 0.00 [-0.46 , 0.46] -0.23 [-0.52 , 0.06] 1.54 [0.75 , 2.34] 1.21 [0.53 , 1.89] 0.54 [-0.08 , 1.17]  0.73 [0.07 , 1.39]  0.53 [0.25 , 0.81]  Std. mean difference IV, Random, 95% CI                                                -4  -2  0  2  4   Favours Control  Favours Exercise   Risk of Bias A  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  ?  ?  +  +  +  + B  +  +  ?  ?  +  +  +  +  +  +  +  ?  +  +  +  +  +  ?  +  +  ?  + C  +  +  +  +  +  ?  +  +  −  −  +  +  +  −  +  ?  +  +  +  +  +  + D                                             E                                             F  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  ?  +  +  +  + G  +  +  +  +  +  +  ?  +  +  +  +  +  +  −  ?  +  −  −  +  +  −  − H  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  + I  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  + J  +  +  +  +  +  +  +  +  ?  ?  +  ?  ?  +  +  +  ?  +  +  +  +  + K  +  +  +  +  +  +  +  ?  −  −  +  −  ?  +  −  +  +  ?  ?  +  ?  + L  +  +  +  +  ?  +  ?  +  ?  ?  +  +  ?  +  ?  ?  ?  +  +  +  ?  + M  +  +  +  +  ?  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  ?  +  Footnotes  a The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.  b 3 month follow-up.  c Home-based Resistance Training v Control.  d Supervised Resistance Training v Control.  e CI calculated by Wald-type method.  f Tau² calculated by DerSimonian and Laird method.  g Given intervention only  h Intervention + Nordic Walking Risk of bias legend  (A) True randomization (selection & allocation bias)  (B) Allocation concealment (selection & allocation bias)  (C) Similarity at baseline (selection & allocation bias)  (D) Blinding of participants (administration of intervention/exposure bias)  (E) Blinding of those delivering treatment (administration of intervention/exposure bias)  (F) Identical treatment of groups (administration of intervention/exposure bias)  (G) Blinding of outcome assessment (assessment, detection & measurement bias)  (H) Measurement of outcomes (assessment, detection & measurement bias)  (I) Reliability of outcomes measure (assessment, detection and measurement bias)  (J) Incomplete outcome data (participant retention bias)  (K) ITT Analysis (statistical conclusion validity)  (L) Statistical analysis (statistical conclusion validity)  (M) Trial design and deviations (statistical conclusion validity)                      
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Exercise Control Std. mean difference Std. mean difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI ABCDEFGHI JKLM
13.10.1 Postmenopausal osteoporosis
v Alkan 2011 0.13 8.37 15 -0.27 5.75 15 4.3% 0.05[-0.66 , 0.77] —_ XX ] P2000®2 0
v Angin 20159 8.25 3.97 22 -1.02 2.81 16 3.7% 2.57[1.68, 3.46] —_ 26 (X X X XN RN )
v Bergland 2011° 5.1 11.192627 48 -2.6 14.815521 47 5.3% 0.58[0.17, 0.99] - X X ] (XXX X X X X
v Carter 2002 -2.09 12.585381 40 2.2 12.585381 40 5.2% -0.34 [-0.78 , 0.10] - X X ] (XX X X RN X}
v Gergel 2019° 0.13  0.277769 20 -1.11  1.551673 10 3.9% 1.33[0.49, 2.17] —_ @26 (XXX X X XX
v Gergel 20194 5.28 8.240339 20 -1.11  1.551673 10 4.0% 0.91[0.11, 1.71] —— @26 (XX X X X X X
v Evstigneeva 2016 -0.3 10.631129 40 -3.7 8.974972 38 5.2% 0.34[-0.11, 0.79] Fe— + o+ (X X X X X R
v Hongo 2007 -04 2.3 38 -04 24 36 5.2% 0.00 [-0.46 , 0.46] -+ 22 200007206
v Kronhed 2009 1.9 8.1 27 -2.9 8.9 34 5.0% 0.55[0.04, 1.07] — XX ] (XXX XX XX
v Li 2022 7.34 2.443251 18 2.89 3.205235 15 4.1% 1.540.75, 2.34] — XX ] ® [ ] [ ] +
v Madureira 2010 1.58 1.36 30 -1.02 0.83 30 4.5% 2.28[1.62,2.94] —_ @26 (X X X KN X X )
v Oksuz 2017 6.81 6.4 20 0.83 24 20 4.4% 1.21[0.53, 1.89] —_ @26 ® [ ] 2 2
v Stanghelle 2020 1.1 15.287075 63 0.8 18.649169 59 5.5% 0.02[-0.34, 0.37] + @S 2 (XXX X X XX
v Teixeira 2010 14.54 25.702299 43 4.57 28.110986 42 5.3% 0.37 [-0.06 , 0.80] Fe— L X ] ® ® [ ] ®
v Ugar 2025 5.34 9.88 22 -2.98 19.34 19 4.6% 0.54[-0.08 , 1.17] — + o+ (X XX X X X X
Subtotal (Walde) 466 431 70.2% 0.74[0.37,1.10] ‘
Test for overall effect: Z = 3.95 (P < 0.0001)
Heterogeneity: Tau? (DL") = 0.42; Chi? = 92.58, df = 14 (P < 0.00001); I> = 85%
13.10.2 Primary/Other Osteoporosis
v Alp 2009 0 2.1 20 0.2 1.7 18 4.6% -0.10 [-0.74 , 0.54] —= @S 2 (X X X N N NN )
v Barker 20207 0.23 10.32 180 2.06 11.27 173 5.8% -0.17 [-0.38 , 0.04] - L X ] (XX X X X X X )
v Dohrn 20179 3 12.112998 25 5 11.583766 13 4.5% -0.16 [-0.84 , 0.51] — + + S P 2070
v Dohrn 2017" 12 16.532058 17 5 11.583766 13 4.2% 0.47 [-0.27 , 1.20] T + + ® P 2070
v Khalili 2017 211 9.713168 92 3.71 0.004719 91 5.6% -0.23[-0.52, 0.06] - XX ] (XXX X RN X
X Uzunel 2023 2.6 21.309298 85 1.5 17.998576 34 0.0% 0.06 [-0.42, 0.53] [ X X ] (X X XX XX X ]
v Zhang 2022 11.88 19.164636 34 2.83 5.737238 34 5.1% 0.63[0.14,1.12] - X X ] 2000026
Subtotal (Walde) 368 342 29.8% 0.02 [-0.26 , 0.29] Q
Test for overall effect: Z=0.12 (P = 0.91)
Heterogeneity: Tau? (DL") = 0.06; Chi? = 12.13, df = 5 (P = 0.03); 1> = 59%
Total (Wald®) 834 773 100.0% 0.53 [0.25, 0.81] ‘
Test for overall effect: Z = 3.69 (P = 0.0002) 5 0 5 4

Test for subgroup differences: Chi? = 9.51, df = 1 (P = 0.002), I = 89.5%
Heterogeneity: Tau? (DL") = 0.34; Chi? = 135.67, df = 20 (P < 0.00001); I? = 85%

Footnotes

Favours Control

Favours Exercise

aThe QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.

3 month follow-up.

‘Home-based Resistance Training v Control.
dSupervised Resistance Training v Control.

¢Cl calculated by Wald-type method.

fTau? calculated by DerSimonian and Laird method.
9Given intervention only

"Intervention + Nordic Walking

Risk of bias legend

(A) True randomization (selection & allocation bias)

(B) Allocation concealment (selection & allocation bias)

(C) Similarity at baseline (selection & allocation bias)

(D) Blinding of participants (administration of intervention/exposure bias)

(E) Blinding of those delivering treatment (administration of intervention/exposure bias)
(F) Identical treatment of groups (administration of intervention/exposure bias)

(G) Blinding of outcome assessment (assessment, detection & measurement bias)

(H) Measurement of outcomes (assessment, detection & measurement bias)

(I) Reliability of outcomes measure (assessment, detection and measurement bias)

(J) Incomplete outcome data (participant retention bias)
(K) ITT Analysis (statistical conclusion validity)
(L) Statistical analysis (statistical conclusion validity)
(M) Trial design and deviations (statistical conclusion validity)
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  Study or Subgroup  13.10.1 Postmenopausal osteoporosis ✔ Alkan 2011  ✔ Angın 2015 a  ✔ Bergland 2011 b ✔ Carter 2002  ✔ Çergel 2019 c  ✔ Çergel 2019 d ✔ Evstigneeva 2016 ✔ Hongo 2007 ✔ Kronhed 2009 ✔ Li 2022 ✔ Madureira 2010 ✔ Oksuz 2017 ✔ Stanghelle 2020 ✔ Teixeira 2010 ✔ Uçar 2025  Subtotal (Wald e ) Test for overall effect: Z = 3.95 (P < 0.0001)  Heterogeneity: Tau² (DL f ) = 0.42; Chi² = 92.58, df = 14 (P < 0.00001); I² = 85%  13.10.2 Primary/Other Osteoporosis ✔ Alp 2009  ✔ Barker 2020 a  ✔ Dohrn 2017 g  ✔ Dohrn 2017 h ✔ Khalili 2017 ✖ Uzunel 2023 ✔ Zhang 2022  Subtotal (Wald e ) Test for overall effect: Z = 0.12 (P = 0.91)  Heterogeneity: Tau² (DL f ) = 0.06; Chi² = 12.13, df = 5 (P = 0.03); I² = 59%  Total (Wald e ) Test for overall effect: Z = 3.69 (P = 0.0002) Test for subgroup differences: Chi² = 9.51, df = 1 (P = 0.002), I² = 89.5%  Heterogeneity: Tau² (DL f ) = 0.34; Chi² = 135.67, df = 20 (P < 0.00001); I² = 85%  Exercise Mean 0.13 8.25 5.1 -2.09 0.13 5.28 -0.3 -0.4 1.9 7.34 1.58 6.81 1.1 14.54 5.34 0 0.23 3 12 2.11 2.6 11.88 SD 8.37 3.97 11.192627 12.585381 0.277769 8.240339 10.631129 2.3 8.1 2.443251 1.36 6.4 15.287075 25.702299 9.88 2.1 10.32 12.112998 16.532058 9.713168 21.309298 19.164636 Total 15 22 48 40 20 20 40 38 27 18 30 20 63 43 22  466 20 180 25 17 92 35 34  368  834  Control Mean -0.27 -1.02 -2.6 2.2 -1.11 -1.11 -3.7 -0.4 -2.9 2.89 -1.02 0.83 0.8 4.57 -2.98 0.2 2.06 5 5 3.71 1.5 2.83 SD 5.75 2.81 14.815521 12.585381 1.551673 1.551673 8.974972 2.4 8.9 3.205235 0.83 2.4 18.649169 28.110986 19.34 1.7 11.27 11.583766 11.583766 0.004719 17.998576 5.737238 Total 15 16 47 40 10 10 38 36 34 15 30 20 59 42 19  431 18 173 13 13 91 34 34  342  773 Weight 4.3% 3.7% 5.3% 5.2% 3.9% 4.0% 5.2% 5.2% 5.0% 4.1% 4.5% 4.4% 5.5% 5.3% 4.6%  70.2% 4.6% 5.8% 4.5% 4.2% 5.6% 0.0% 5.1%  29.8%  100.0%  Std. mean difference IV, Random, 95% CI 0.05 [-0.66 , 0.77] 2.57 [1.68 , 3.46] 0.58 [0.17 , 0.99] -0.34 [-0.78 , 0.10] 1.33 [0.49 , 2.17] 0.91 [0.11 , 1.71] 0.34 [-0.11 , 0.79] 0.00 [-0.46 , 0.46] 0.55 [0.04 , 1.07] 1.54 [0.75 , 2.34] 2.28 [1.62 , 2.94] 1.21 [0.53 , 1.89] 0.02 [-0.34 , 0.37] 0.37 [-0.06 , 0.80] 0.54 [-0.08 , 1.17]  0.74 [0.37 , 1.10] -0.10 [-0.74 , 0.54] -0.17 [-0.38 , 0.04] -0.16 [-0.84 , 0.51] 0.47 [-0.27 , 1.20] -0.23 [-0.52 , 0.06] 0.06 [-0.42 , 0.53] 0.63 [0.14 , 1.12]  0.02 [-0.26 , 0.29]  0.53 [0.25 , 0.81]  Std. mean difference IV, Random, 95% CI                                               -4  -2  0  2  4   Favours Control  Favours Exercise   Risk of Bias A  +  ?  +  +  +  +  +  ?  +  +  +  +  +  +  +  +  +  +  +  +  +  + B  +  +  +  +  ?  ?  +  ?  +  +  ?  ?  +  +  +  +  +  +  +  +  +  + C  +  +  +  +  +  +  +  +  +  +  +  +  ?  +  +  ?  +  −  −  +  −  + D                                             E                                             F  +  +  +  +  +  +  +  ?  +  +  +  +  +  +  +  +  +  +  +  +  +  + G  ?  −  +  +  +  +  +  −  +  +  +  −  +  +  −  +  +  +  +  +  −  ? H  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  + I  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  + J  +  ?  +  +  +  +  +  +  +  +  ?  +  +  ?  +  +  +  ?  ?  +  +  + K  +  +  +  ?  +  +  +  ?  +  +  −  ?  +  ?  +  +  +  −  −  ?  +  − L  ?  ?  +  +  +  +  ?  +  +  +  +  ?  +  ?  +  ?  +  ?  ?  +  +  ? M  +  +  +  +  +  +  ?  +  +  +  +  ?  +  +  +  +  +  +  +  +  +  +  Footnotes  a The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.  b 3 month follow-up.  c Home-based Resistance Training v Control.  d Supervised Resistance Training v Control.  e CI calculated by Wald-type method.  f Tau² calculated by DerSimonian and Laird method.  g Given intervention only  h Intervention + Nordic Walking Risk of bias legend  (A) True randomization (selection & allocation bias)  (B) Allocation concealment (selection & allocation bias)  (C) Similarity at baseline (selection & allocation bias)  (D) Blinding of participants (administration of intervention/exposure bias)  (E) Blinding of those delivering treatment (administration of intervention/exposure bias)  (F) Identical treatment of groups (administration of intervention/exposure bias)  (G) Blinding of outcome assessment (assessment, detection & measurement bias)  (H) Measurement of outcomes (assessment, detection & measurement bias)  (I) Reliability of outcomes measure (assessment, detection and measurement bias)  (J) Incomplete outcome data (participant retention bias)  (K) ITT Analysis (statistical conclusion validity)  (L) Statistical analysis (statistical conclusion validity)  (M) Trial design and deviations (statistical conclusion validity)                      
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Exercise Control Std. mean difference Std. mean difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI ABCDEFGHI JKLM
16.2.1 Combined Resistance & Balance Training
v Barker 20209 1.31 9.97 176 1.18 8.89 172 10.2% 0.01[-0.20, 0.22] CX X ) [ X XXX KK X
v Carter 2002 0.48 8.395465 40 0.31 8.364197 40 9.0% 0.02[-0.42, 0.46] C X X ) [ X XK X KN X
v Kronhed 2009 0.7 5 29 0.2 5.5 34 8.6% 0.09 [-0.40, 0.59] CX X ) [ X XXX KK X
v Stanghelle 2020 2.7 14.492941 63 1.9 16.001448 59 9.5% 0.05[-0.30, 0.41] ®e 2 [ X XXX KK XK
v Ugar 2025 7.1 717 22 0.74 9.24 19 7.7% 0.76 [0.12, 1.40] = C X X ) [ XXX KK X
X Uzunel 2023 1.3 17.932415 85 2.2 17.769295 34 0.0% -0.05[-0.52, 0.42] (X X ) (X X X XX X X ]
Subtotal (Wald®) 330 324 45.0% 0.09 [-0.09, 0.27] '
Test for overall effect: Z=0.96 (P = 0.34)
Heterogeneity: Tau? (DL¢) = 0.01; Chi? = 4.87, df = 4 (P = 0.30); 1= 18%
16.2.2 Resistance Training
v Gergel 20194 113 2.402741 20 -0.15 0.320503 10 6.8% 0.63 [-0.15, 1.40] - ®2 6 [ X XXX KK X
v Gergel 2019¢ 9.08 14.170886 20 -0.15 0.320503 10 6.7% 0.77 [-0.02, 1.56] e ®?2 6 [ X XXX KK X
v Evstigneeva 20162 5.8 6.253605 40 -3.1 5.476254 38 8.6% 1.50[0.99, 2.00] - CX X ) X XXX X K3
v Hongo 2007 75 7.7 38 1.4 9.1 36 8.8% 0.72[0.25, 1.19] - 22 200007200
Subtotal (Wald®) 118 94 30.8% 0.94 [0.50, 1.38] ‘
Test for overall effect: Z =4.18 (P < 0.0001)
Heterogeneity: Tau? (DL°) = 0.10; Chi? = 6.27, df = 3 (P = 0.10); 1> = 52%
16.2.3 Balance Training
v Bergland 20112 2.1 7.19772 48 -0.2 8.003787 47 9.2% 0.30[-0.10, 0.70] = C X X ) [ X XXX KK XK
v Madureira 2010 1.43 2.54 30 -1.3 2.41 30 8.3% 1.09[0.54 , 1.63] - ®2 e PPPd 2000
Subtotal (Wald®) 78 77 17.5% 0.67 [-0.10 , 1.44] ‘
Test for overall effect: Z=1.71 (P = 0.09)
Heterogeneity: Tau? (DL°) = 0.25; Chiz2 = 5.19, df = 1 (P = 0.02); = 81%
16.2.4 Clinical Pilates
v Oksuz 20178 6.9 3.82 20 0.69 1.25 20 6.7% 2.1411.35,2.93] —-— @2 @ ®P0POPS®2 22
Subtotal 20 20 6.7% 2.14[1.35,2.93] ‘
Test for overall effect: Z =5.29 (P < 0.00001)
Heterogeneity: Not applicable
Total (Wald®) 546 515 100.0% 0.62 [0.29, 0.95] ‘
Test for overall effect: Z = 3.64 (P = 0.0003) H0 5 0 3 10

Test for subgroup differences: Chi? = 34.78, df = 3 (P < 0.00001), I> = 91.4%
Heterogeneity: Tau? (DL°) = 0.27; Chi? = 67.77, df = 11 (P < 0.00001); I> = 84%

Footnotes

Favours Control Favours Exercise

aThe QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.

°Cl calculated by Wald-type method.

¢Tau? calculated by DerSimonian and Laird method.
dHome training v Control

eSupervised training v Control.

Risk of bias legend

(A) True randomization (selection & allocation bias)

(B) Allocation concealment (selection & allocation bias)

(C) Similarity at baseline (selection & allocation bias)

(D) Blinding of participants (administration of intervention/exposure bias)

(E) Blinding of those delivering treatment (administration of intervention/exposure bias)
(F) Identical treatment of groups (administration of intervention/exposure bias)

(G) Blinding of outcome assessment (assessment, detection & measurement bias)

(H) Measurement of outcomes (assessment, detection & measurement bias)

(I) Reliability of outcomes measure (assessment, detection and measurement bias)

(J) Incomplete outcome data (participant retention bias)
(K) ITT Analysis (statistical conclusion validity)
(L) Statistical analysis (statistical conclusion validity)
(M) Trial design and deviations (statistical conclusion validity)
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  Study or Subgroup  16.2.1 Combined Resistance & Balance Training  ✔ Barker 2020 a ✔ Carter 2002 ✔ Kronhed 2009 ✔ Stanghelle 2020 ✔ Uçar 2025 ✖ Uzunel 2023  Subtotal (Wald b ) Test for overall effect: Z = 0.96 (P = 0.34)  Heterogeneity: Tau² (DL c ) = 0.01; Chi² = 4.87, df = 4 (P = 0.30); I² = 18%  16.2.2 Resistance Training  ✔ Çergel 2019 d  ✔ Çergel 2019 e  ✔ Evstigneeva 2016 a ✔ Hongo 2007  Subtotal (Wald b ) Test for overall effect: Z = 4.18 (P < 0.0001)  Heterogeneity: Tau² (DL c ) = 0.10; Chi² = 6.27, df = 3 (P = 0.10); I² = 52%  16.2.3 Balance Training  ✔ Bergland 2011 a ✔ Madureira 2010  Subtotal (Wald b ) Test for overall effect: Z = 1.71 (P = 0.09)  Heterogeneity: Tau² (DL c ) = 0.25; Chi² = 5.19, df = 1 (P = 0.02); I² = 81%  16.2.4 Clinical Pilates  ✔ Oksuz 2017 a  Subtotal Test for overall effect: Z = 5.29 (P < 0.00001)  Heterogeneity: Not applicable  Total (Wald b ) Test for overall effect: Z = 3.64 (P = 0.0003) Test for subgroup differences: Chi² = 34.78, df = 3 (P < 0.00001), I² = 91.4%  Heterogeneity: Tau² (DL c ) = 0.27; Chi² = 67.77, df = 11 (P < 0.00001); I² = 84%  Exercise Mean 1.31 0.48 0.7 2.7 7.11 1.3 1.13 9.08 5.8 7.5 2.1 1.43 6.9 SD 9.97 8.395465 5 14.492941 7.17 17.932415 2.402741 14.170886 6.253605 7.7 7.19772 2.54 3.82 Total 176 40 29 63 22 35  330 20 20 40 38  118 48 30  78 20  20  546  Control Mean 1.18 0.31 0.2 1.9 0.74 2.2 -0.15 -0.15 -3.1 1.4 -0.2 -1.3 0.69 SD 8.89 8.364197 5.5 16.001448 9.24 17.769295 0.320503 0.320503 5.476254 9.1 8.003787 2.41 1.25 Total 172 40 34 59 19 34  324 10 10 38 36  94 47 30  77 20  20  515 Weight 10.2% 9.0% 8.6% 9.5% 7.7% 0.0%  45.0% 6.8% 6.7% 8.6% 8.8%  30.8% 9.2% 8.3%  17.5% 6.7%  6.7%  100.0%  Std. mean difference IV, Random, 95% CI 0.01 [-0.20 , 0.22] 0.02 [-0.42 , 0.46] 0.09 [-0.40 , 0.59] 0.05 [-0.30 , 0.41] 0.76 [0.12 , 1.40] -0.05 [-0.52 , 0.42]  0.09 [-0.09 , 0.27] 0.63 [-0.15 , 1.40] 0.77 [-0.02 , 1.56] 1.50 [0.99 , 2.00] 0.72 [0.25 , 1.19]  0.94 [0.50 , 1.38] 0.30 [-0.10 , 0.70] 1.09 [0.54 , 1.63]  0.67 [-0.10 , 1.44] 2.14 [1.35 , 2.93]  2.14 [1.35 , 2.93]  0.62 [0.29 , 0.95]  Std. mean difference IV, Random, 95% CI                               -10  -5  0  5  10   Favours Control  Favours Exercise   Risk of Bias A  +  +  +  +  +  +  +  +  +  ?  +  +  + B  +  +  +  +  +  +  ?  ?  +  ?  +  ?  ? C  +  +  +  ?  +  −  +  +  +  +  +  +  + D                           E                           F  +  +  +  +  +  +  +  +  +  ?  +  +  + G  +  +  +  +  −  −  +  +  +  −  +  +  − H  +  +  +  +  +  +  +  +  +  +  +  +  + I  +  +  +  +  +  +  +  +  +  +  +  +  + J  +  +  +  +  +  +  +  +  +  +  +  ?  + K  +  ?  +  +  +  +  +  +  +  ?  +  −  ? L  +  +  +  +  +  +  +  +  ?  +  +  +  ? M  +  +  +  +  +  +  +  +  ?  +  +  +  ?  Footnotes  a The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.  b CI calculated by Wald-type method.  c Tau² calculated by DerSimonian and Laird method.  d Home training v Control  e Supervised training v Control. Risk of bias legend  (A) True randomization (selection & allocation bias)  (B) Allocation concealment (selection & allocation bias)  (C) Similarity at baseline (selection & allocation bias)  (D) Blinding of participants (administration of intervention/exposure bias)  (E) Blinding of those delivering treatment (administration of intervention/exposure bias)  (F) Identical treatment of groups (administration of intervention/exposure bias)  (G) Blinding of outcome assessment (assessment, detection & measurement bias)  (H) Measurement of outcomes (assessment, detection & measurement bias)  (I) Reliability of outcomes measure (assessment, detection and measurement bias)  (J) Incomplete outcome data (participant retention bias)  (K) ITT Analysis (statistical conclusion validity)  (L) Statistical analysis (statistical conclusion validity)  (M) Trial design and deviations (statistical conclusion validity)             
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Exercise Control Std. mean difference Std. mean difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A BCDETFGH J KLM
16.3.1 6-11 Weeks
v Gergel 20197 113 2.402741 20 -0.15 0.320503 10 6.8% 0.63 [-0.15, 1.40] o ®2 e [ X XXX KK X
v Gergel 2019° 9.08 14.170886 20 -0.15 0.320503 10 6.7% 0.77 [-0.02, 1.56] — ®2 [ X XXX KK X
v Oksuz 2017¢ 6.9 3.82 20 0.69 1.25 20 6.7% 2.1411.35,2.93] - ®2 e X K XX K
v Ugar 2025 7.1 717 22 0.74 9.24 19 7.7% 0.76 [0.12, 1.40] - C X X ) [ XXX KK X
Subtotal (Wald®) 82 59 27.8% 1.06 [0.39, 1.73] ’
Test for overall effect: Z = 3.11 (P = 0.002)
Heterogeneity: Tau? (DL®) = 0.32; Chi? = 9.68, df = 3 (P = 0.02); I = 69%
16.3.2 12-18 Weeks
v Barker 2020 1.31 9.97 176 1.18 8.89 172 10.2% 0.01[-0.20, 0.22] [ C X X ) [ X XXX KK X
v Bergland 2011¢ 2.1 7.19772 48 -0.2 8.003787 47 9.2% 0.30[-0.10, 0.70] = C X X ) [ X XXX KX X
v Hongo 2007 75 7.7 38 1.4 9.1 36 8.8% 0.72[0.25, 1.19] - 22 2000020060
v Kronhed 2009 0.7 5 29 0.2 5.5 34 8.6% 0.09 [-0.40, 0.59] + C X X ) [ X XXX KK XK
v Stanghelle 2020 2.7 14.492941 63 1.9 16.001448 59 9.5% 0.05[-0.30, 0.41] 3 @ 2 (XXX XX X K]
Subtotal (Wald®) 354 348 46.3% 0.19 [-0.04 , 0.43]
Test for overall effect: Z=1.63 (P = 0.10)
Heterogeneity: Tau? (DL®) = 0.03; Chi? = 8.03, df = 4 (P = 0.09); I> = 50%
16.3.3 >18 Weeks
v Carter 2002¢ 0.48 8.395465 40 0.31 8.364197 40 9.0% 0.02[-0.42, 0.46] + CX X ) (XXX EXK X
v Evstigneeva 2016 5.8 6.253605 40 -3.1 5.476254 38 8.6% 1.50[0.99, 2.00] - C X X ) [ X X KX X K
v Madureira 2010 1.43 2.54 30 -1.3 2.41 30 8.3% 1.09[0.54 , 1.63] - ®?2 PP 2000
X Uzunel 2023 1.3 17.932415 85 2.2 17.769295 34 0.0% -0.05[-0.52, 0.42] X X ) [ X X X X X XK K]
Subtotal (Wald®) 110 108 25.9% 0.86 [-0.05, 1.77] ‘
Test for overall effect: Z = 1.84 (P = 0.07)
Heterogeneity: Tau? (DL®) = 0.59; Chi? = 20.50, df = 2 (P < 0.0001); I = 90%
Total (Wald®) 546 515 100.0% 0.62 [0.29, 0.95] ‘
Test for overall effect: Z = 3.64 (P = 0.0003) H0 5 0 3

Test for subgroup differences: Chi? = 7.20, df =2 (P = 0.03), I?=72.2%

Heterogeneity: Tau? (DL®) = 0.27; Chi? = 67.77, df = 11 (P < 0.00001); I* = 84%

Footnotes

aHome training v Control

bSupervised training v Control.
‘The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.
4ClI calculated by Wald-type method.
¢Tau? calculated by DerSimonian and Laird method.

Risk of bias legend

A) True randomization (selection & allocation bias)

B) Allocation concealment (selection & allocation bias)

C) Similarity at baseline (selection & allocation bias)
D) Blinding of participants (administration of intervention/exposure bias)
E) Blinding of those delivering treatment (administration of intervention/exposure bias)

F) Identical treatment of groups (administration of intervention/exposure bias)

H) Measurement of outcomes (assessment, detection & measurement bias)

1) Reliability of outcomes measure (assessment, detection and measurement bias)

J) Incomplete outcome data (participant retention bias)
K) ITT Analysis (statistical conclusion validity)

L) Statistical analysis (statistical conclusion validity)

(
(
(
(
(
(
(G) Blinding of outcome assessment (assessment, detection & measurement bias)
(
(
(
(
(
(

M) Trial design and deviations (statistical conclusion validity)

Favours Control

Favours Exercise
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  Study or Subgroup  16.3.1 6-11 Weeks  ✔ Çergel 2019 a  ✔ Çergel 2019 b  ✔ Oksuz 2017 c ✔ Uçar 2025  Subtotal (Wald d ) Test for overall effect: Z = 3.11 (P = 0.002)  Heterogeneity: Tau² (DL e ) = 0.32; Chi² = 9.68, df = 3 (P = 0.02); I² = 69%  16.3.2 12-18 Weeks ✔ Barker 2020  ✔ Bergland 2011 c ✔ Hongo 2007 ✔ Kronhed 2009 ✔ Stanghelle 2020  Subtotal (Wald d ) Test for overall effect: Z = 1.63 (P = 0.10)  Heterogeneity: Tau² (DL e ) = 0.03; Chi² = 8.03, df = 4 (P = 0.09); I² = 50%  16.3.3 >18 Weeks  ✔ Carter 2002 c ✔ Evstigneeva 2016 ✔ Madureira 2010 ✖ Uzunel 2023  Subtotal (Wald d ) Test for overall effect: Z = 1.84 (P = 0.07)  Heterogeneity: Tau² (DL e ) = 0.59; Chi² = 20.50, df = 2 (P < 0.0001); I² = 90%  Total (Wald d ) Test for overall effect: Z = 3.64 (P = 0.0003) Test for subgroup differences: Chi² = 7.20, df = 2 (P = 0.03), I² = 72.2%  Heterogeneity: Tau² (DL e ) = 0.27; Chi² = 67.77, df = 11 (P < 0.00001); I² = 84%  Exercise Mean 1.13 9.08 6.9 7.11 1.31 2.1 7.5 0.7 2.7 0.48 5.8 1.43 1.3 SD 2.402741 14.170886 3.82 7.17 9.97 7.19772 7.7 5 14.492941 8.395465 6.253605 2.54 17.932415 Total 20 20 20 22  82 176 48 38 29 63  354 40 40 30 35  110  546  Control Mean -0.15 -0.15 0.69 0.74 1.18 -0.2 1.4 0.2 1.9 0.31 -3.1 -1.3 2.2 SD 0.320503 0.320503 1.25 9.24 8.89 8.003787 9.1 5.5 16.001448 8.364197 5.476254 2.41 17.769295 Total 10 10 20 19  59 172 47 36 34 59  348 40 38 30 34  108  515 Weight 6.8% 6.7% 6.7% 7.7%  27.8% 10.2% 9.2% 8.8% 8.6% 9.5%  46.3% 9.0% 8.6% 8.3% 0.0%  25.9%  100.0%  Std. mean difference IV, Random, 95% CI 0.63 [-0.15 , 1.40] 0.77 [-0.02 , 1.56] 2.14 [1.35 , 2.93] 0.76 [0.12 , 1.40]  1.06 [0.39 , 1.73] 0.01 [-0.20 , 0.22] 0.30 [-0.10 , 0.70] 0.72 [0.25 , 1.19] 0.09 [-0.40 , 0.59] 0.05 [-0.30 , 0.41]  0.19 [-0.04 , 0.43] 0.02 [-0.42 , 0.46] 1.50 [0.99 , 2.00] 1.09 [0.54 , 1.63] -0.05 [-0.52 , 0.42]  0.86 [-0.05 , 1.77]  0.62 [0.29 , 0.95]  Std. mean difference IV, Random, 95% CI                              -10  -5  0  5  10   Favours Control  Favours Exercise   Risk of Bias A  +  +  +  +  +  +  ?  +  +  +  +  +  + B  ?  ?  ?  +  +  +  ?  +  +  +  +  ?  + C  +  +  +  +  +  +  +  +  ?  +  +  +  − D                           E                           F  +  +  +  +  +  +  ?  +  +  +  +  +  + G  +  +  −  −  +  +  −  +  +  +  +  +  − H  +  +  +  +  +  +  +  +  +  +  +  +  + I  +  +  +  +  +  +  +  +  +  +  +  +  + J  +  +  +  +  +  +  +  +  +  +  +  ?  + K  +  +  ?  +  +  +  ?  +  +  ?  +  −  + L  +  +  ?  +  +  +  +  +  +  +  ?  +  + M  +  +  ?  +  +  +  +  +  +  +  ?  +  +  Footnotes  a Home training v Control  b Supervised training v Control.  c The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.  d CI calculated by Wald-type method.  e Tau² calculated by DerSimonian and Laird method. Risk of bias legend  (A) True randomization (selection & allocation bias)  (B) Allocation concealment (selection & allocation bias)  (C) Similarity at baseline (selection & allocation bias)  (D) Blinding of participants (administration of intervention/exposure bias)  (E) Blinding of those delivering treatment (administration of intervention/exposure bias)  (F) Identical treatment of groups (administration of intervention/exposure bias)  (G) Blinding of outcome assessment (assessment, detection & measurement bias)  (H) Measurement of outcomes (assessment, detection & measurement bias)  (I) Reliability of outcomes measure (assessment, detection and measurement bias)  (J) Incomplete outcome data (participant retention bias)  (K) ITT Analysis (statistical conclusion validity)  (L) Statistical analysis (statistical conclusion validity)  (M) Trial design and deviations (statistical conclusion validity)             


image25.png
Exercise Control Std. mean difference Std. mean difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A BCDETFGH J KLM
16.4.1 2 Times per Week
v Bergland 20112 2.1 7.19772 48 -0.2 8.003787 47 9.2% 0.30[-0.10, 0.70] = C X X ) [ X XXX KK X
v Carter 2002 0.48 8.395465 40 0.31 8.364197 40 9.0% 0.02[-0.42, 0.46] + C X X ) (X X KX KN X
v Evstigneeva 2016 5.8 6.253605 40 -3.1 5.476254 38 8.6% 1.50[0.99, 2.00] - CX X ) [ XXX K K
v Kronhed 2009 0.7 5 29 0.2 5.5 34 8.6% 0.09 [-0.40, 0.59] + C X X ) [ X XXX KK X
v Stanghelle 2020 2.7 14.492941 63 1.9 16.001448 59 9.5% 0.05[-0.30, 0.41] | ®e 2 [ X XXX KX X
Subtotal (Wald®) 220 218  44.9% 0.38 [-0.11, 0.87] ’
Test for overall effect: Z=1.51 (P =0.13)
Heterogeneity: Tau? (DL°) = 0.26; Chi? = 25.63, df = 4 (P < 0.0001); I* = 84%
16.4.2 3 Times per Week
v Gergel 20194 113 2.402741 20 -0.15 0.320503 10 6.8% 0.63 [-0.15, 1.40] e ®2 [ X XXX KX X
v Gergel 2019¢ 9.08 14.170886 20 -0.15 0.320503 10 6.7% 0.77 [-0.02, 1.56] e ®?2 e [ X XXX KK X
v Oksuz 20178 6.9 3.82 20 0.69 1.25 20 6.7% 2.1411.35,2.93] - ®2 ®9POS®2 22
v Ugar 2025 7.1 717 22 0.74 9.24 19 7.7% 0.76 [0.12, 1.40] = X X ) (X X XXX X K]
Subtotal (Wald®) 82 59 27.8% 1.06 [0.39, 1.73] ’
Test for overall effect: Z = 3.11 (P = 0.002)
Heterogeneity: Tau? (DL°) = 0.32; Chi2 = 9.68, df = 3 (P = 0.02); 1> = 69%
16.4.3 4+ Times per Week
v Barker 20209 1.31 9.97 176 1.18 8.89 172 10.2% 0.01[-0.20, 0.22] [ CX X ) [ X XXX KX KX
v Hongo 2007 75 7.7 38 1.4 9.1 36 8.8% 0.72[0.25, 1.19] - 22 200007200
v Madureira 2010 1.43 2.54 30 -1.3 2.41 30 8.3% 1.09[0.54 , 1.63] - ®?2 PP 2000
X Uzunel 2023 1.3 17.932415 85 2.2 17.769295 34 0.0% -0.05[-0.52, 0.42] X X ) [ X X X X X XK K]
Subtotal (Wald®) 244 238 27.3% 0.57 [-0.12, 1.26] ‘
Test for overall effect: Z=1.63 (P = 0.10)
Heterogeneity: Tau? (DL°) = 0.32; Chi? = 17.72, df = 2 (P = 0.0001); I* = 89%
Total (Wald®) 546 515 100.0% 0.62 [0.29, 0.95] ‘
Test for overall effect: Z = 3.64 (P = 0.0003) H0 5 0 3 10

Test for subgroup differences: Chi? = 2.62, df =2 (P = 0.27), 1> = 23.5%
Heterogeneity: Tau? (DL°) = 0.27; Chi? = 67.77, df = 11 (P < 0.00001); I> = 84%

Footnotes

Favours Control

Favours Exercise

aThe QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.

°Cl calculated by Wald-type method.

¢Tau? calculated by DerSimonian and Laird method.
dHome training v Control

e*Supervised training v Control.

Risk of bias legend

(A) True randomization (selection & allocation bias)

(B) Allocation concealment (selection & allocation bias)

(C) Similarity at baseline (selection & allocation bias)

(D) Blinding of participants (administration of intervention/exposure bias)

(E) Blinding of those delivering treatment (administration of intervention/exposure bias)
(F) Identical treatment of groups (administration of intervention/exposure bias)

(G) Blinding of outcome assessment (assessment, detection & measurement bias)

(H) Measurement of outcomes (assessment, detection & measurement bias)

(I) Reliability of outcomes measure (assessment, detection and measurement bias)

(J) Incomplete outcome data (participant retention bias)
(K) ITT Analysis (statistical conclusion validity)
(L) Statistical analysis (statistical conclusion validity)
(M) Trial design and deviations (statistical conclusion validity)




image26.svg
  Study or Subgroup  16.4.1 2 Times per Week  ✔ Bergland 2011 a ✔ Carter 2002 ✔ Evstigneeva 2016 ✔ Kronhed 2009 ✔ Stanghelle 2020  Subtotal (Wald b ) Test for overall effect: Z = 1.51 (P = 0.13)  Heterogeneity: Tau² (DL c ) = 0.26; Chi² = 25.63, df = 4 (P < 0.0001); I² = 84%  16.4.2 3 Times per Week  ✔ Çergel 2019 d  ✔ Çergel 2019 e  ✔ Oksuz 2017 a ✔ Uçar 2025  Subtotal (Wald b ) Test for overall effect: Z = 3.11 (P = 0.002)  Heterogeneity: Tau² (DL c ) = 0.32; Chi² = 9.68, df = 3 (P = 0.02); I² = 69%  16.4.3 4+ Times per Week  ✔ Barker 2020 a ✔ Hongo 2007 ✔ Madureira 2010 ✖ Uzunel 2023  Subtotal (Wald b ) Test for overall effect: Z = 1.63 (P = 0.10)  Heterogeneity: Tau² (DL c ) = 0.32; Chi² = 17.72, df = 2 (P = 0.0001); I² = 89%  Total (Wald b ) Test for overall effect: Z = 3.64 (P = 0.0003) Test for subgroup differences: Chi² = 2.62, df = 2 (P = 0.27), I² = 23.5%  Heterogeneity: Tau² (DL c ) = 0.27; Chi² = 67.77, df = 11 (P < 0.00001); I² = 84%  Exercise Mean 2.1 0.48 5.8 0.7 2.7 1.13 9.08 6.9 7.11 1.31 7.5 1.43 1.3 SD 7.19772 8.395465 6.253605 5 14.492941 2.402741 14.170886 3.82 7.17 9.97 7.7 2.54 17.932415 Total 48 40 40 29 63  220 20 20 20 22  82 176 38 30 35  244  546  Control Mean -0.2 0.31 -3.1 0.2 1.9 -0.15 -0.15 0.69 0.74 1.18 1.4 -1.3 2.2 SD 8.003787 8.364197 5.476254 5.5 16.001448 0.320503 0.320503 1.25 9.24 8.89 9.1 2.41 17.769295 Total 47 40 38 34 59  218 10 10 20 19  59 172 36 30 34  238  515 Weight 9.2% 9.0% 8.6% 8.6% 9.5%  44.9% 6.8% 6.7% 6.7% 7.7%  27.8% 10.2% 8.8% 8.3% 0.0%  27.3%  100.0%  Std. mean difference IV, Random, 95% CI 0.30 [-0.10 , 0.70] 0.02 [-0.42 , 0.46] 1.50 [0.99 , 2.00] 0.09 [-0.40 , 0.59] 0.05 [-0.30 , 0.41]  0.38 [-0.11 , 0.87] 0.63 [-0.15 , 1.40] 0.77 [-0.02 , 1.56] 2.14 [1.35 , 2.93] 0.76 [0.12 , 1.40]  1.06 [0.39 , 1.73] 0.01 [-0.20 , 0.22] 0.72 [0.25 , 1.19] 1.09 [0.54 , 1.63] -0.05 [-0.52 , 0.42]  0.57 [-0.12 , 1.26]  0.62 [0.29 , 0.95]  Std. mean difference IV, Random, 95% CI                              -10  -5  0  5  10   Favours Control  Favours Exercise   Risk of Bias A  +  +  +  +  +  +  +  +  +  +  ?  +  + B  +  +  +  +  +  ?  ?  ?  +  +  ?  ?  + C  +  +  +  +  ?  +  +  +  +  +  +  +  − D                           E                           F  +  +  +  +  +  +  +  +  +  +  ?  +  + G  +  +  +  +  +  +  +  −  −  +  −  +  − H  +  +  +  +  +  +  +  +  +  +  +  +  + I  +  +  +  +  +  +  +  +  +  +  +  +  + J  +  +  +  +  +  +  +  +  +  +  +  ?  + K  +  ?  +  +  +  +  +  ?  +  +  ?  −  + L  +  +  ?  +  +  +  +  ?  +  +  +  +  + M  +  +  ?  +  +  +  +  ?  +  +  +  +  +  Footnotes  a The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.  b CI calculated by Wald-type method.  c Tau² calculated by DerSimonian and Laird method.  d Home training v Control  e *Supervised training v Control. Risk of bias legend  (A) True randomization (selection & allocation bias)  (B) Allocation concealment (selection & allocation bias)  (C) Similarity at baseline (selection & allocation bias)  (D) Blinding of participants (administration of intervention/exposure bias)  (E) Blinding of those delivering treatment (administration of intervention/exposure bias)  (F) Identical treatment of groups (administration of intervention/exposure bias)  (G) Blinding of outcome assessment (assessment, detection & measurement bias)  (H) Measurement of outcomes (assessment, detection & measurement bias)  (I) Reliability of outcomes measure (assessment, detection and measurement bias)  (J) Incomplete outcome data (participant retention bias)  (K) ITT Analysis (statistical conclusion validity)  (L) Statistical analysis (statistical conclusion validity)  (M) Trial design and deviations (statistical conclusion validity)             
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Exercise Control Std. mean difference Std. mean difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A BCDETFGH J KLM
16.5.1 Clinic/Gym
v Bergland 20112 2.1 7.19772 48 -0.2 8.003787 47 9.2% 0.30[-0.10, 0.70] = C X X ) [ X XXX KK X
v Carter 2002 0.48 8.395465 40 0.31 8.364197 40 9.0% 0.02[-0.42, 0.46] + C X X ) (X X KX KN X
v Gergel 2019° 9.08 14.170886 20 -0.15 0.320503 10 6.7% 0.77 [-0.02, 1.56] F=— ®2 e [ X XXX K KX
v Oksuz 2017 6.9 3.82 20 0.69 1.25 20 6.7% 2.1411.35,2.93] —-— ®2 e X KK X R
v Stanghelle 2020 2.7 14.492941 63 1.9 16.001448 59 9.5% 0.05[-0.30, 0.41] | ®e 2 [ X XXX KX X
v Ugar 2025 7.1 717 22 0.74 9.24 19 7.7% 0.76 [0.12, 1.40] = CX X ) [ XXX XK KX
Subtotal (Wald®) 213 195 48.7% 0.59 [0.10, 1.09] »‘
Test for overall effect: Z =2.35 (P = 0.02)
Heterogeneity: Tau? (DL9) = 0.30; Chi2 = 27.25, df = 5 (P < 0.0001); I? = 82%
16.5.2 Combined Home & Clinic
v Barker 20209 1.31 9.97 176 1.18 8.89 172 10.2% 0.01[-0.20, 0.22] [ CX X ) [ X XXX KK X
v Evstigneeva 2016 5.8 6.253605 40 -3.1 5.476254 38 8.6% 1.50[0.99, 2.00] - C X X ) PPPOIHS® 2 2
v Kronhed 2009 0.7 5 29 0.2 5.5 34 8.6% 0.09 [-0.40, 0.59] + X X ) (XXX XX X K]
v Madureira 2010 1.43 2.54 30 -1.3 2.41 30 8.3% 1.09[0.54 , 1.63] - ®2 e PP 2000
X Uzunel 2023 1.3 17.932415 85 2.2 17.769295 34 0.0% -0.05[-0.52, 0.42] (X X ) (X X X XXX X ]
Subtotal (Wald®) 275 274 35.7% 0.65 [-0.08 , 1.39] ‘
Test for overall effect: Z=1.75 (P = 0.08)
Heterogeneity: Tau? (DL9) = 0.51; Chi2 = 37.39, df = 3 (P < 0.00001); I> = 92%
16.5.3 Home
v Gergel 2019¢ 113 2.402741 20 -0.15 0.320503 10 6.8% 0.63 [-0.15, 1.40] F— ®?2 [ X XXX KK X
v Hongo 2007 75 7.7 38 1.4 9.1 36 8.8% 0.72[0.25, 1.19] - 22@ 20007200
Subtotal (Wald®) 58 46 15.5% 0.69 [0.29, 1.10] ‘
Test for overall effect: Z = 3.37 (P = 0.0007)
Heterogeneity: Tau? (DL9) = 0.00; Chi2 = 0.04, df = 1 (P = 0.84); 2= 0%
Total (Wald¢) 546 515 100.0% 0.62 [0.29, 0.95] ‘
Test for overall effect: Z = 3.64 (P = 0.0003) + 0 3

Test for subgroup differences: Chi? = 0.09, df =2 (P = 0.96), 1> = 0%

Heterogeneity: Tau? (DL?) = 0.27; Chi? = 67.77, df = 11 (P < 0.00001); 1> = 84%

Footnotes

Favours Control

aThe QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.

bSupervised training v Control.
¢Cl calculated by Wald-type method.
9Tau? calculated by DerSimonian and Laird method.

eHome training v Control. The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.

Risk of bias legend

A) True randomization (selection & allocation bias)

B) Allocation concealment (selection & allocation bias)

C) Similarity at baseline (selection & allocation bias)

D) Blinding of participants (administration of intervention/exposure bias)

E) Blinding of those delivering treatment (administration of intervention/exposure bias)

F) Identical treatment of groups (administration of intervention/exposure bias)

H) Measurement of outcomes (assessment, detection & measurement bias)

1) Reliability of outcomes measure (assessment, detection and measurement bias)

J) Incomplete outcome data (participant retention bias)
K) ITT Analysis (statistical conclusion validity)
L) Statistical analysis (statistical conclusion validity)

(
(
(
(
(
(
(G) Blinding of outcome assessment (assessment, detection & measurement bias)
(
(
(
(
(
(

M) Trial design and deviations (statistical conclusion validity)

Favours Exercise
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  Study or Subgroup  16.5.1 Clinic/Gym  ✔ Bergland 2011 a ✔ Carter 2002  ✔ Çergel 2019 b ✔ Oksuz 2017 ✔ Stanghelle 2020 ✔ Uçar 2025  Subtotal (Wald c ) Test for overall effect: Z = 2.35 (P = 0.02)  Heterogeneity: Tau² (DL d ) = 0.30; Chi² = 27.25, df = 5 (P < 0.0001); I² = 82%  16.5.2 Combined Home & Clinic  ✔ Barker 2020 a ✔ Evstigneeva 2016 ✔ Kronhed 2009 ✔ Madureira 2010 ✖ Uzunel 2023  Subtotal (Wald c ) Test for overall effect: Z = 1.75 (P = 0.08)  Heterogeneity: Tau² (DL d ) = 0.51; Chi² = 37.39, df = 3 (P < 0.00001); I² = 92%  16.5.3 Home  ✔ Çergel 2019 e ✔ Hongo 2007  Subtotal (Wald c ) Test for overall effect: Z = 3.37 (P = 0.0007)  Heterogeneity: Tau² (DL d ) = 0.00; Chi² = 0.04, df = 1 (P = 0.84); I² = 0%  Total (Wald c ) Test for overall effect: Z = 3.64 (P = 0.0003) Test for subgroup differences: Chi² = 0.09, df = 2 (P = 0.96), I² = 0%  Heterogeneity: Tau² (DL d ) = 0.27; Chi² = 67.77, df = 11 (P < 0.00001); I² = 84%  Exercise Mean 2.1 0.48 9.08 6.9 2.7 7.11 1.31 5.8 0.7 1.43 1.3 1.13 7.5 SD 7.19772 8.395465 14.170886 3.82 14.492941 7.17 9.97 6.253605 5 2.54 17.932415 2.402741 7.7 Total 48 40 20 20 63 22  213 176 40 29 30 35  275 20 38  58  546  Control Mean -0.2 0.31 -0.15 0.69 1.9 0.74 1.18 -3.1 0.2 -1.3 2.2 -0.15 1.4 SD 8.003787 8.364197 0.320503 1.25 16.001448 9.24 8.89 5.476254 5.5 2.41 17.769295 0.320503 9.1 Total 47 40 10 20 59 19  195 172 38 34 30 34  274 10 36  46  515 Weight 9.2% 9.0% 6.7% 6.7% 9.5% 7.7%  48.7% 10.2% 8.6% 8.6% 8.3% 0.0%  35.7% 6.8% 8.8%  15.5%  100.0%  Std. mean difference IV, Random, 95% CI 0.30 [-0.10 , 0.70] 0.02 [-0.42 , 0.46] 0.77 [-0.02 , 1.56] 2.14 [1.35 , 2.93] 0.05 [-0.30 , 0.41] 0.76 [0.12 , 1.40]  0.59 [0.10 , 1.09] 0.01 [-0.20 , 0.22] 1.50 [0.99 , 2.00] 0.09 [-0.40 , 0.59] 1.09 [0.54 , 1.63] -0.05 [-0.52 , 0.42]  0.65 [-0.08 , 1.39] 0.63 [-0.15 , 1.40] 0.72 [0.25 , 1.19]  0.69 [0.29 , 1.10]  0.62 [0.29 , 0.95]  Std. mean difference IV, Random, 95% CI                              -10  -5  0  5  10   Favours Control  Favours Exercise   Risk of Bias A  +  +  +  +  +  +  +  +  +  +  +  +  ? B  +  +  ?  ?  +  +  +  +  +  ?  +  ?  ? C  +  +  +  +  ?  +  +  +  +  +  −  +  + D                           E                           F  +  +  +  +  +  +  +  +  +  +  +  +  ? G  +  +  +  −  +  −  +  +  +  +  −  +  − H  +  +  +  +  +  +  +  +  +  +  +  +  + I  +  +  +  +  +  +  +  +  +  +  +  +  + J  +  +  +  +  +  +  +  +  +  ?  +  +  + K  +  ?  +  ?  +  +  +  +  +  −  +  +  ? L  +  +  +  ?  +  +  +  ?  +  +  +  +  + M  +  +  +  ?  +  +  +  ?  +  +  +  +  +  Footnotes  a The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.  b Supervised training v Control.  c CI calculated by Wald-type method.  d Tau² calculated by DerSimonian and Laird method.  e Home training v Control. The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023. Risk of bias legend  (A) True randomization (selection & allocation bias)  (B) Allocation concealment (selection & allocation bias)  (C) Similarity at baseline (selection & allocation bias)  (D) Blinding of participants (administration of intervention/exposure bias)  (E) Blinding of those delivering treatment (administration of intervention/exposure bias)  (F) Identical treatment of groups (administration of intervention/exposure bias)  (G) Blinding of outcome assessment (assessment, detection & measurement bias)  (H) Measurement of outcomes (assessment, detection & measurement bias)  (I) Reliability of outcomes measure (assessment, detection and measurement bias)  (J) Incomplete outcome data (participant retention bias)  (K) ITT Analysis (statistical conclusion validity)  (L) Statistical analysis (statistical conclusion validity)  (M) Trial design and deviations (statistical conclusion validity)             
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Exercise Control Std. mean difference Std. mean difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI ABCDEFGHI JKLM
16.6.1 Low Intensity
v Carter 20022 0.48 8.395465 40 0.31 8.364197 40 9.0% 0.02[-0.42, 0.46] + CX X ) [ XXX EE X
v Hongo 2007 75 7.7 38 1.4 9.1 36 8.8% 0.72[0.25, 1.19] - 22 2000020060
Subtotal (Wald®) 78 76 17.8% 0.36 [-0.32, 1.05] ’
Test for overall effect: Z = 1.04 (P = 0.30)
Heterogeneity: Tau? (DL°) = 0.19; Chi2 = 4.52, df = 1 (P = 0.03); 1= 78%
16.6.2 Moderate Intensity
v Kronhed 20092 0.7 5 29 0.2 5.5 34 8.6% 0.09 [-0.40, 0.59] + X X ) [ X XXX KX X
v Oksuz 2017 6.9 3.82 20 0.69 1.25 20 6.7% 2.1411.35,2.93] - ®?2 e X KX X K
Subtotal (Wald®) 49 54 15.3% 1.09 [-0.91, 3.10] ‘
Test for overall effect: Z =1.07 (P = 0.29)
Heterogeneity: Tau? (DL°) = 1.98; Chi? = 18.43, df = 1 (P < 0.0001); I? = 95%
16.6.3 Moderate-High Intensity
v Barker 20209 1.31 9.97 176 1.18 8.89 172 10.2% 0.01[-0.20, 0.22] [ CX X ) [ X XXX KK X
v Stanghelle 2020 2.7 14.492941 63 1.9 16.001448 59 9.5% 0.05[-0.30, 0.41] - ®e 2 [ X XXX KK X
X Uzunel 2023 1.3 17.932415 85 2.2 17.769295 34 0.0% -0.05[-0.52, 0.42] ®® e [ X X XX X X K]
Subtotal (Wald®) 239 231 19.7% 0.02 [-0.16 , 0.20]
Test for overall effect: Z =0.26 (P = 0.80)
Heterogeneity: Tau? (DL°) = 0.00; Chi? = 0.03, df = 1 (P = 0.86); 1> = 0%
16.6.4 Not Recorded
v Bergland 20112 2.1 7.19772 48 -0.2 8.003787 47 9.2% 0.30[-0.10, 0.70] = CX X ) [ X XXX KK X
v Gergel 20194 9.08 14.170886 20 -0.15 0.320503 10 6.7% 0.77 [-0.02, 1.56] e ®?2 [ X XXX KK XK.
v Gergel 2019¢ 113 2.402741 20 -0.15 0.320503 10 6.8% 0.63 [-0.15, 1.40] e ®2 [ X XXX KX X
v Evstigneeva 2016 5.8 6.253605 40 -3.1 5.476254 38 8.6% 1.50[0.99, 2.00] - CX X ) [ XXX K K
v Madureira 2010 1.43 2.54 30 -1.3 2.41 30 8.3% 1.09[0.54 , 1.63] - ®2 O PPd2000
v Ugar 2025 7.1 717 22 0.74 9.24 19 7.7% 0.76 [0.12, 1.40] = X X ) [ XXX KX X
Subtotal (Wald®) 180 154 47.2% 0.84[0.44 , 1.25] ‘
Test for overall effect: Z =4.08 (P < 0.0001)
Heterogeneity: Tau? (DL°) = 0.16; Chi?2 = 14.45, df =5 (P = 0.01); 1> = 65%
Total (Wald®) 546 515 100.0% 0.62 [0.29, 0.95] ‘
Test for overall effect: Z = 3.64 (P = 0.0003) H0 5 0 3 10

Test for subgroup differences: Chi? = 14.26, df = 3 (P = 0.003), I> = 79.0%
Heterogeneity: Tau? (DL°) = 0.27; Chi? = 67.77, df = 11 (P < 0.00001); I> = 84%

Footnotes

Favours Control

Favours Exercise

aThe QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.

°Cl calculated by Wald-type method.

¢Tau? calculated by DerSimonian and Laird method.
dSupervised training v Control.

¢Home training v Control

Risk of bias legend

(A) True randomization (selection & allocation bias)

(B) Allocation concealment (selection & allocation bias)

(C) Similarity at baseline (selection & allocation bias)

(D) Blinding of participants (administration of intervention/exposure bias)

(E) Blinding of those delivering treatment (administration of intervention/exposure bias)
(F) Identical treatment of groups (administration of intervention/exposure bias)

(G) Blinding of outcome assessment (assessment, detection & measurement bias)

(H) Measurement of outcomes (assessment, detection & measurement bias)

(I) Reliability of outcomes measure (assessment, detection and measurement bias)

(J) Incomplete outcome data (participant retention bias)
(K) ITT Analysis (statistical conclusion validity)
(L) Statistical analysis (statistical conclusion validity)
(M) Trial design and deviations (statistical conclusion validity)
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  Study or Subgroup  16.6.1 Low Intensity  ✔ Carter 2002 a ✔ Hongo 2007  Subtotal (Wald b ) Test for overall effect: Z = 1.04 (P = 0.30)  Heterogeneity: Tau² (DL c ) = 0.19; Chi² = 4.52, df = 1 (P = 0.03); I² = 78%  16.6.2 Moderate Intensity  ✔ Kronhed 2009 a ✔ Oksuz 2017  Subtotal (Wald b ) Test for overall effect: Z = 1.07 (P = 0.29)  Heterogeneity: Tau² (DL c ) = 1.98; Chi² = 18.43, df = 1 (P < 0.0001); I² = 95%  16.6.3 Moderate-High Intensity  ✔ Barker 2020 a ✔ Stanghelle 2020 ✖ Uzunel 2023  Subtotal (Wald b ) Test for overall effect: Z = 0.26 (P = 0.80)  Heterogeneity: Tau² (DL c ) = 0.00; Chi² = 0.03, df = 1 (P = 0.86); I² = 0%  16.6.4 Not Recorded  ✔ Bergland 2011 a  ✔ Çergel 2019 d  ✔ Çergel 2019 e ✔ Evstigneeva 2016 ✔ Madureira 2010 ✔ Uçar 2025  Subtotal (Wald b ) Test for overall effect: Z = 4.08 (P < 0.0001)  Heterogeneity: Tau² (DL c ) = 0.16; Chi² = 14.45, df = 5 (P = 0.01); I² = 65%  Total (Wald b ) Test for overall effect: Z = 3.64 (P = 0.0003) Test for subgroup differences: Chi² = 14.26, df = 3 (P = 0.003), I² = 79.0%  Heterogeneity: Tau² (DL c ) = 0.27; Chi² = 67.77, df = 11 (P < 0.00001); I² = 84%  Exercise Mean 0.48 7.5 0.7 6.9 1.31 2.7 1.3 2.1 9.08 1.13 5.8 1.43 7.11 SD 8.395465 7.7 5 3.82 9.97 14.492941 17.932415 7.19772 14.170886 2.402741 6.253605 2.54 7.17 Total 40 38  78 29 20  49 176 63 35  239 48 20 20 40 30 22  180  546  Control Mean 0.31 1.4 0.2 0.69 1.18 1.9 2.2 -0.2 -0.15 -0.15 -3.1 -1.3 0.74 SD 8.364197 9.1 5.5 1.25 8.89 16.001448 17.769295 8.003787 0.320503 0.320503 5.476254 2.41 9.24 Total 40 36  76 34 20  54 172 59 34  231 47 10 10 38 30 19  154  515 Weight 9.0% 8.8%  17.8% 8.6% 6.7%  15.3% 10.2% 9.5% 0.0%  19.7% 9.2% 6.7% 6.8% 8.6% 8.3% 7.7%  47.2%  100.0%  Std. mean difference IV, Random, 95% CI 0.02 [-0.42 , 0.46] 0.72 [0.25 , 1.19]  0.36 [-0.32 , 1.05] 0.09 [-0.40 , 0.59] 2.14 [1.35 , 2.93]  1.09 [-0.91 , 3.10] 0.01 [-0.20 , 0.22] 0.05 [-0.30 , 0.41] -0.05 [-0.52 , 0.42]  0.02 [-0.16 , 0.20] 0.30 [-0.10 , 0.70] 0.77 [-0.02 , 1.56] 0.63 [-0.15 , 1.40] 1.50 [0.99 , 2.00] 1.09 [0.54 , 1.63] 0.76 [0.12 , 1.40]  0.84 [0.44 , 1.25]  0.62 [0.29 , 0.95]  Std. mean difference IV, Random, 95% CI                               -10  -5  0  5  10   Favours Control  Favours Exercise   Risk of Bias A  +  ?  +  +  +  +  +  +  +  +  +  +  + B  +  ?  +  ?  +  +  +  +  ?  ?  +  ?  + C  +  +  +  +  +  ?  −  +  +  +  +  +  + D                           E                           F  +  ?  +  +  +  +  +  +  +  +  +  +  + G  +  −  +  −  +  +  −  +  +  +  +  +  − H  +  +  +  +  +  +  +  +  +  +  +  +  + I  +  +  +  +  +  +  +  +  +  +  +  +  + J  +  +  +  +  +  +  +  +  +  +  +  ?  + K  ?  ?  +  ?  +  +  +  +  +  +  +  −  + L  +  +  +  ?  +  +  +  +  +  +  ?  +  + M  +  +  +  ?  +  +  +  +  +  +  ?  +  +  Footnotes  a The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.  b CI calculated by Wald-type method.  c Tau² calculated by DerSimonian and Laird method.  d Supervised training v Control.  e Home training v Control Risk of bias legend  (A) True randomization (selection & allocation bias)  (B) Allocation concealment (selection & allocation bias)  (C) Similarity at baseline (selection & allocation bias)  (D) Blinding of participants (administration of intervention/exposure bias)  (E) Blinding of those delivering treatment (administration of intervention/exposure bias)  (F) Identical treatment of groups (administration of intervention/exposure bias)  (G) Blinding of outcome assessment (assessment, detection & measurement bias)  (H) Measurement of outcomes (assessment, detection & measurement bias)  (I) Reliability of outcomes measure (assessment, detection and measurement bias)  (J) Incomplete outcome data (participant retention bias)  (K) ITT Analysis (statistical conclusion validity)  (L) Statistical analysis (statistical conclusion validity)  (M) Trial design and deviations (statistical conclusion validity)             
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Exercise Control Std. mean difference Std. mean difference Risk of Bias

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI ABCDEFGHI JKLM
16.7.1 <60 years

v Gergel 20197 9.08 14.170886 20 -0.15 0.320503 10 6.7% 0.77 [-0.02, 1.56] e ®2 e [ X XXX KK X
v Oksuz 2017 6.9 3.82 20 0.69 1.25 20 6.7% 2.1411.35,2.93] —— ®2 ®P9PO®S® 222
v Ugar 2025 7.1 717 22 0.74 9.24 19 7.7% 0.76 [0.12, 1.40] = CX X ) [ XXX KX KX
Subtotal (Wald®) 62 49 21.0% 1.21[0.34, 2.08] ‘

Test for overall effect: Z =2.73 (P = 0.006)

Heterogeneity: Tau? (DL°) = 0.45; Chi2 = 8.33, df = 2 (P = 0.02); I = 76%

16.7.2 60-65 years

v Gergel 20194 113 2.402741 20 -0.15 0.320503 10 6.8% 0.63 [-0.15, 1.40] H— ®?2 e [ X XXX KK X
Subtotal 20 10 6.8% 0.63 [-0.15, 1.40] ‘

Test for overall effect: Z=1.58 (P = 0.11)

Heterogeneity: Not applicable

16.7.3 65-70 years

v Carter 2002° 0.48 8.395465 40 0.31 8.364197 40 9.0% 0.02[-0.42, 0.46] + CX X ) [ XXX EEK X
v Hongo 2007 75 7.7 38 1.4 9.1 36 8.8% 0.72[0.25, 1.19] - 22 2090000200
v Madureira 2010 1.43 2.54 30 -1.3 2.41 30 8.3% 1.09[0.54 , 1.63] - ®2 O PP 2000
Subtotal (Wald®) 108 106 26.1% 0.59 [-0.03 , 1.21] ‘

Test for overall effect: Z = 1.88 (P = 0.06)

Heterogeneity: Tau? (DL°) = 0.24; Chi? = 9.84, df = 2 (P = 0.007); I> = 80%

16.7.4 >70 years

v Barker 2020° 1.31 9.97 176 1.18 8.89 172 10.2% 0.01[-0.20, 0.22] T, CX X ) [ X XXX KK X
v Bergland 2011 2.1 7.19772 48 -0.2 8.003787 47 9.2% 0.30[-0.10, 0.70] C X X ) [ X XXX KK XK.
v Evstigneeva 2016 5.8 6.253605 40 -3.1 5.476254 38 8.6% 1.50[0.99, 2.00] - C X X ) PPPOPOHS® 2 2
v Kronhed 2009 0.7 5 29 0.2 5.5 34 8.6% 0.09 [-0.40, 0.59] + CX X ) [ XXX XK KX
v Stanghelle 2020 2.7 14.492941 63 1.9 16.001448 59 9.5% 0.05[-0.30, 0.41] + ®e 2 [ X XXX KK X
X Uzunel 2023 1.3 17.932415 85 2.2 17.769295 34 0.0% -0.05[-0.52, 0.42] ®S® e [ X X XX XK K]
Subtotal (Wald®) 356 350 46.1% 0.36 [-0.08 , 0.81] ‘

Test for overall effect: Z=1.60 (P = 0.11)

Heterogeneity: Tau? (DL¢) = 0.22; Chi? = 29.40, df = 4 (P < 0.00001); I = 86%

Total (Wald®) 546 515 100.0% 0.62 [0.29, 0.95] ‘

Test for overall effect: Z = 3.64 (P = 0.0003) H0 5 0 3 10

Test for subgroup differences: Chi? =2.91, df =3 (P = 0.41), I?= 0% Favours Control Favours Exercise

Heterogeneity: Tau? (DL¢) = 0.27; Chi? = 67.77, df = 11 (P < 0.00001); I> = 84%

Footnotes

aSupervised training v Control. The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.
°Cl calculated by Wald-type method.

¢Tau? calculated by DerSimonian and Laird method.

9Home training v Control. The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.
¢The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.

Risk of bias legend

(A) True randomization (selection & allocation bias)

(B) Allocation concealment (selection & allocation bias)

(C) Similarity at baseline (selection & allocation bias)

(D) Blinding of participants (administration of intervention/exposure bias)

(E) Blinding of those delivering treatment (administration of intervention/exposure bias)
(F) Identical treatment of groups (administration of intervention/exposure bias)

(G) Blinding of outcome assessment (assessment, detection & measurement bias)

(H) Measurement of outcomes (assessment, detection & measurement bias)

(I) Reliability of outcomes measure (assessment, detection and measurement bias)

(J) Incomplete outcome data (participant retention bias)
(K) ITT Analysis (statistical conclusion validity)
(L) Statistical analysis (statistical conclusion validity)
(M) Trial design and deviations (statistical conclusion validity)




image32.svg
  Study or Subgroup  16.7.1 <60 years  ✔ Çergel 2019 a ✔ Oksuz 2017 ✔ Uçar 2025  Subtotal (Wald b ) Test for overall effect: Z = 2.73 (P = 0.006)  Heterogeneity: Tau² (DL c ) = 0.45; Chi² = 8.33, df = 2 (P = 0.02); I² = 76%  16.7.2 60-65 years  ✔ Çergel 2019 d  Subtotal Test for overall effect: Z = 1.58 (P = 0.11)  Heterogeneity: Not applicable  16.7.3 65-70 years  ✔ Carter 2002 e ✔ Hongo 2007 ✔ Madureira 2010  Subtotal (Wald b ) Test for overall effect: Z = 1.88 (P = 0.06)  Heterogeneity: Tau² (DL c ) = 0.24; Chi² = 9.84, df = 2 (P = 0.007); I² = 80%  16.7.4 >70 years  ✔ Barker 2020 e ✔ Bergland 2011 ✔ Evstigneeva 2016 ✔ Kronhed 2009 ✔ Stanghelle 2020 ✖ Uzunel 2023  Subtotal (Wald b ) Test for overall effect: Z = 1.60 (P = 0.11)  Heterogeneity: Tau² (DL c ) = 0.22; Chi² = 29.40, df = 4 (P < 0.00001); I² = 86%  Total (Wald b ) Test for overall effect: Z = 3.64 (P = 0.0003) Test for subgroup differences: Chi² = 2.91, df = 3 (P = 0.41), I² = 0%  Heterogeneity: Tau² (DL c ) = 0.27; Chi² = 67.77, df = 11 (P < 0.00001); I² = 84%  Exercise Mean 9.08 6.9 7.11 1.13 0.48 7.5 1.43 1.31 2.1 5.8 0.7 2.7 1.3 SD 14.170886 3.82 7.17 2.402741 8.395465 7.7 2.54 9.97 7.19772 6.253605 5 14.492941 17.932415 Total 20 20 22  62 20  20 40 38 30  108 176 48 40 29 63 35  356  546  Control Mean -0.15 0.69 0.74 -0.15 0.31 1.4 -1.3 1.18 -0.2 -3.1 0.2 1.9 2.2 SD 0.320503 1.25 9.24 0.320503 8.364197 9.1 2.41 8.89 8.003787 5.476254 5.5 16.001448 17.769295 Total 10 20 19  49 10  10 40 36 30  106 172 47 38 34 59 34  350  515 Weight 6.7% 6.7% 7.7%  21.0% 6.8%  6.8% 9.0% 8.8% 8.3%  26.1% 10.2% 9.2% 8.6% 8.6% 9.5% 0.0%  46.1%  100.0%  Std. mean difference IV, Random, 95% CI 0.77 [-0.02 , 1.56] 2.14 [1.35 , 2.93] 0.76 [0.12 , 1.40]  1.21 [0.34 , 2.08] 0.63 [-0.15 , 1.40]  0.63 [-0.15 , 1.40] 0.02 [-0.42 , 0.46] 0.72 [0.25 , 1.19] 1.09 [0.54 , 1.63]  0.59 [-0.03 , 1.21] 0.01 [-0.20 , 0.22] 0.30 [-0.10 , 0.70] 1.50 [0.99 , 2.00] 0.09 [-0.40 , 0.59] 0.05 [-0.30 , 0.41] -0.05 [-0.52 , 0.42]  0.36 [-0.08 , 0.81]  0.62 [0.29 , 0.95]  Std. mean difference IV, Random, 95% CI                               -10  -5  0  5  10   Favours Control  Favours Exercise   Risk of Bias A  +  +  +  +  +  ?  +  +  +  +  +  +  + B  ?  ?  +  ?  +  ?  ?  +  +  +  +  +  + C  +  +  +  +  +  +  +  +  +  +  +  ?  − D                           E                           F  +  +  +  +  +  ?  +  +  +  +  +  +  + G  +  −  −  +  +  −  +  +  +  +  +  +  − H  +  +  +  +  +  +  +  +  +  +  +  +  + I  +  +  +  +  +  +  +  +  +  +  +  +  + J  +  +  +  +  +  +  ?  +  +  +  +  +  + K  +  ?  +  +  ?  ?  −  +  +  +  +  +  + L  +  ?  +  +  +  +  +  +  +  ?  +  +  + M  +  ?  +  +  +  +  +  +  +  ?  +  +  +  Footnotes  a Supervised training v Control. The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.  b CI calculated by Wald-type method.  c Tau² calculated by DerSimonian and Laird method.  d Home training v Control. The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.  e The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023. Risk of bias legend  (A) True randomization (selection & allocation bias)  (B) Allocation concealment (selection & allocation bias)  (C) Similarity at baseline (selection & allocation bias)  (D) Blinding of participants (administration of intervention/exposure bias)  (E) Blinding of those delivering treatment (administration of intervention/exposure bias)  (F) Identical treatment of groups (administration of intervention/exposure bias)  (G) Blinding of outcome assessment (assessment, detection & measurement bias)  (H) Measurement of outcomes (assessment, detection & measurement bias)  (I) Reliability of outcomes measure (assessment, detection and measurement bias)  (J) Incomplete outcome data (participant retention bias)  (K) ITT Analysis (statistical conclusion validity)  (L) Statistical analysis (statistical conclusion validity)  (M) Trial design and deviations (statistical conclusion validity)             
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Exercise Control Std. mean difference Std. mean difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI ABCDEFGHI JKLM
16.8.1 <30% Participants
v Oksuz 20172 6.9 3.82 20 0.69 1.25 20 6.7% 2.14[1.35,2.93] - ®2 e 0O D®2 22
v Ugar 2025 7.1 7.7 22 0.74 9.24 19 7.7% 0.76 [0.12, 1.40] = X X ) (X X XXX X X
Subtotal (Wald®) 42 39 14.3% 1.43[0.08 , 2.78] ‘
Test for overall effect: Z = 2.08 (P = 0.04)
Heterogeneity: Tau? (DL¢) = 0.82; Chi? = 7.05, df = 1 (P = 0.008); I* = 86%
16.8.2 30-60% Participants
v Carter 20022 0.48 8.395465 40 0.31 8.364197 40 9.0% 0.02 [-0.42, 0.46] + [ X X ] (X X X X EX X ]
v Madureira 2010 1.43 2.54 30 -1.3 2.41 30 8.3% 1.09[0.54 , 1.63] - @20 PP 2000
X Uzunel 2023 1.3 17.932415 35 2.2 17.769295 34 0.0% -0.05[-0.52, 0.42] + + O (X X XXX X X
Subtotal (Wald®) 70 70 17.3% 0.54 [-0.51, 1.59] ’
Test for overall effect: Z=1.01 (P = 0.31)
Heterogeneity: Tau? (DL¢) = 0.51; Chi? = 8.97, df = 1 (P = 0.003); I = 89%
16.8.3 60 - <100% Participants
Subtotal 0 0 Not estimable
Test for overall effect: Not applicable
Heterogeneity: Not applicable
16.8.4 100% Participants
v Barker 20202 1.31 9.97 176 1.18 8.89 172 10.2% 0.01[-0.20, 0.22] L [ X ] [ X ] [ X X ]
v Bergland 2011 21 7.19772 48 -0.2 8.003787 47 9.2% 0.30[-0.10, 0.70] + + +
v Cergel 2019¢ 113 2402741 20 -0.15 0.320503 10 6.8% 0.63 [-0.15, 1.40] r— 2@ ®e XX )
v Cergel 2019¢ 9.08 14.170886 20 -0.15 0.320503 10 6.7% 0.77 [-0.02, 1.56] F— 2@ ®e X X ]
v Evstigneeva 2016 5.8 6.253605 40 -3.1  5.476254 38 8.6% 1.50[0.99, 2.00] - + o+ [ X ] [ X X ]
v Kronhed 2009 0.7 5 29 0.2 55 34 8.6% 0.09 [-0.40, 0.59] + [ X ] [ X ] [ X X ]
v Stanghelle 2020 2.7 14.492941 63 1.9 16.001448 59 9.5% 0.05[-0.30, 0.41] ® 2 ®e XX ]
Subtotal (Wald®) 396 370 59.6% 0.43 [0.05, 0.82] T‘
Test for overall effect: Z =2.22 (P = 0.03)
Heterogeneity: Tau? (DL¢) = 0.20; Chi? = 32.38, df = 6 (P < 0.0001); I> = 81%
16.8.5 Not Reported
v Hongo 2007 75 7.7 38 1.4 9.1 36 8.8% 0.72[0.25, 1.19] - 22 20000200
Subtotal 38 36 8.8% 0.72[0.25,1.19] 0
Test for overall effect: Z =2.99 (P = 0.003)
Heterogeneity: Not applicable
Total (Wald®) 546 515 100.0% 0.62[0.29, 0.95] ‘

Test for overall effect: Z = 3.64 (P = 0.0003)
Test for subgroup differences: Chi? = 2.42, df = 3 (P = 0.49), I> = 0%
Heterogeneity: Tau? (DL¢) = 0.27; Chi? = 67.77, df = 11 (P < 0.00001); I> = 84%

Footnotes

Favours Control

-10 5 0 5

aThe QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.

5Cl calculated by Wald-type method.

“Tau? calculated by DerSimonian and Laird method.
d9Home training v Control

eSupervised training v Control.

Risk of bias legend

(A) True randomization (selection & allocation bias)

(B) Allocation concealment (selection & allocation bias)

(C) Similarity at baseline (selection & allocation bias)

(D) Blinding of participants (administration of intervention/exposure bias)

(E) Blinding of those delivering treatment (administration of intervention/exposure bias)
(F) Identical treatment of groups (administration of intervention/exposure bias)

(G) Blinding of outcome assessment (assessment, detection & measurement bias)
(H) Measurement of outcomes (assessment, detection & measurement bias)

(1) Reliability of outcomes measure (assessment, detection and measurement bias)
(J) Incomplete outcome data (participant retention bias)

(K) ITT Analysis (statistical conclusion validity)

(L) Statistical analysis (statistical conclusion validity)

(M) Trial design and deviations (statistical conclusion validity)

10

Favours Exercise
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  Study or Subgroup  16.8.1 <30% Participants  ✔ Oksuz 2017 a ✔ Uçar 2025  Subtotal (Wald b ) Test for overall effect: Z = 2.08 (P = 0.04)  Heterogeneity: Tau² (DL c ) = 0.82; Chi² = 7.05, df = 1 (P = 0.008); I² = 86%  16.8.2 30-60% Participants  ✔ Carter 2002 a ✔ Madureira 2010 ✖ Uzunel 2023  Subtotal (Wald b ) Test for overall effect: Z = 1.01 (P = 0.31)  Heterogeneity: Tau² (DL c ) = 0.51; Chi² = 8.97, df = 1 (P = 0.003); I² = 89%  16.8.3 60 - <100% Participants  Subtotal Test for overall effect: Not applicable  Heterogeneity: Not applicable  16.8.4 100% Participants  ✔ Barker 2020 a ✔ Bergland 2011  ✔ Çergel 2019 d  ✔ Çergel 2019 e ✔ Evstigneeva 2016 ✔ Kronhed 2009 ✔ Stanghelle 2020  Subtotal (Wald b ) Test for overall effect: Z = 2.22 (P = 0.03)  Heterogeneity: Tau² (DL c ) = 0.20; Chi² = 32.38, df = 6 (P < 0.0001); I² = 81%  16.8.5 Not Reported ✔ Hongo 2007  Subtotal Test for overall effect: Z = 2.99 (P = 0.003)  Heterogeneity: Not applicable  Total (Wald b ) Test for overall effect: Z = 3.64 (P = 0.0003) Test for subgroup differences: Chi² = 2.42, df = 3 (P = 0.49), I² = 0%  Heterogeneity: Tau² (DL c ) = 0.27; Chi² = 67.77, df = 11 (P < 0.00001); I² = 84%  Exercise Mean 6.9 7.11 0.48 1.43 1.3 1.31 2.1 1.13 9.08 5.8 0.7 2.7 7.5 SD 3.82 7.17 8.395465 2.54 17.932415 9.97 7.19772 2.402741 14.170886 6.253605 5 14.492941 7.7 Total 20 22  42 40 30 35  70  0 176 48 20 20 40 29 63  396 38  38  546  Control Mean 0.69 0.74 0.31 -1.3 2.2 1.18 -0.2 -0.15 -0.15 -3.1 0.2 1.9 1.4 SD 1.25 9.24 8.364197 2.41 17.769295 8.89 8.003787 0.320503 0.320503 5.476254 5.5 16.001448 9.1 Total 20 19  39 40 30 34  70  0 172 47 10 10 38 34 59  370 36  36  515 Weight 6.7% 7.7%  14.3% 9.0% 8.3% 0.0%  17.3% 10.2% 9.2% 6.8% 6.7% 8.6% 8.6% 9.5%  59.6% 8.8%  8.8%  100.0%  Std. mean difference IV, Random, 95% CI 2.14 [1.35 , 2.93] 0.76 [0.12 , 1.40]  1.43 [0.08 , 2.78] 0.02 [-0.42 , 0.46] 1.09 [0.54 , 1.63] -0.05 [-0.52 , 0.42]  0.54 [-0.51 , 1.59]  Not estimable 0.01 [-0.20 , 0.22] 0.30 [-0.10 , 0.70] 0.63 [-0.15 , 1.40] 0.77 [-0.02 , 1.56] 1.50 [0.99 , 2.00] 0.09 [-0.40 , 0.59] 0.05 [-0.30 , 0.41]  0.43 [0.05 , 0.82] 0.72 [0.25 , 1.19]  0.72 [0.25 , 1.19]  0.62 [0.29 , 0.95]  Std. mean difference IV, Random, 95% CI                               -10  -5  0  5  10   Favours Control  Favours Exercise   Risk of Bias A  +  +  +  +  +  +  +  +  +  +  +  +  ? B  ?  +  +  ?  +  +  +  ?  ?  +  +  +  ? C  +  +  +  +  −  +  +  +  +  +  +  ?  + D                           E                           F  +  +  +  +  +  +  +  +  +  +  +  +  ? G  −  −  +  +  −  +  +  +  +  +  +  +  − H  +  +  +  +  +  +  +  +  +  +  +  +  + I  +  +  +  +  +  +  +  +  +  +  +  +  + J  +  +  +  ?  +  +  +  +  +  +  +  +  + K  ?  +  ?  −  +  +  +  +  +  +  +  +  ? L  ?  +  +  +  +  +  +  +  +  ?  +  +  + M  ?  +  +  +  +  +  +  +  +  ?  +  +  +  Footnotes  a The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.  b CI calculated by Wald-type method.  c Tau² calculated by DerSimonian and Laird method.  d Home training v Control  e Supervised training v Control. Risk of bias legend  (A) True randomization (selection & allocation bias)  (B) Allocation concealment (selection & allocation bias)  (C) Similarity at baseline (selection & allocation bias)  (D) Blinding of participants (administration of intervention/exposure bias)  (E) Blinding of those delivering treatment (administration of intervention/exposure bias)  (F) Identical treatment of groups (administration of intervention/exposure bias)  (G) Blinding of outcome assessment (assessment, detection & measurement bias)  (H) Measurement of outcomes (assessment, detection & measurement bias)  (I) Reliability of outcomes measure (assessment, detection and measurement bias)  (J) Incomplete outcome data (participant retention bias)  (K) ITT Analysis (statistical conclusion validity)  (L) Statistical analysis (statistical conclusion validity)  (M) Trial design and deviations (statistical conclusion validity)             
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Exercise Control Std. mean difference Std. mean difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A BCDETFGH J KLM
16.9.1 Osteoporotic Vertebral Fracture (100% participants)
v Barker 20209 1.31 9.97 176 1.18 8.89 172 10.2% 0.01[-0.20, 0.22] “+ C X X ) [ X XXX KK X
v Bergland 2011 2.1 7.19772 48 -0.2 8.003787 47 9.2% 0.30[-0.10, 0.70] T C X X ) [ X XXX KK X
v Gergel 2019° 113 2.402741 20 -0.15 0.320503 10 6.8% 0.63 [-0.15, 1.40] T ®2 e [ X XXX K KX
v Gergel 2019¢ 9.08 14.170886 20 -0.15 0.320503 10 6.7% 0.77 [-0.02, 1.56] —— ®2 e [ X XXX KK X
v Evstigneeva 2016 5.8 6.253605 40 -3.1 5.476254 38 8.6% 1.50[0.99, 2.00] — C X X ) PPPOPO®S® 2 2
v Stanghelle 2020 2.7 14.492941 63 1.9 16.001448 59 9.5% 0.05[-0.30, 0.41] —— ®e 2 [ XXX KX KX
Subtotal (Wald®) 367 336 50.9% 0.50 [0.05, 0.94] ‘
Test for overall effect: Z =2.20 (P = 0.03)
Heterogeneity: Tau? (DL®) = 0.24; Chi2 = 32.06, df = 5 (P < 0.00001); I> = 84%
16.9.2 Other Fracture
v Carter 20022 0.48 8.395465 40 0.31 8.364197 40 9.0% 0.02[-0.42, 0.46] —— CX X ) [ XXX EXK X
v Kronhed 2009 0.7 5 29 0.2 5.5 34 8.6% 0.09 [-0.40, 0.59] —— C X X ) [ X XXX KK XK
v Madureira 2010 1.43 2.54 30 -1.3 2.41 30 8.3% 1.09[0.54 , 1.63] — @2 @ PP 2000
X Uzunel 2023 1.3 17.932415 85 2.2 17.769295 34 0.0% -0.05[-0.52, 0.42] (X X ) (X X X XX X X ]
Subtotal (Wald®) 99 104 25.9% 0.39 [-0.26 , 1.03] ‘
Test for overall effect: Z=1.18 (P = 0.24)
Heterogeneity: Tau? (DL®) = 0.26; Chi? = 10.24, df = 2 (P = 0.006); I = 80%
16.9.3 Fracture not Reported
v Hongo 2007 75 7.7 38 1.4 9.1 36 8.8% 0.72[0.25, 1.19] — 22 200007200
v Oksuz 20178 6.9 3.82 20 0.69 1.25 20 6.7% 2.1411.35,2.93] — 920 ®P9PO®S®2 22
v Ugar 2025 7.1 717 22 0.74 9.24 19 7.7% 0.76 [0.12, 1.40] —_— CX X ) (X X XX KX KX
Subtotal (Wald®) 80 75 23.1% 1.16 [0.36 , 1.96] ‘
Test for overall effect: Z = 2.83 (P = 0.005)
Heterogeneity: Tau? (DL®) = 0.40; Chi2 = 9.88, df = 2 (P = 0.007); I* = 80%
Total (Wald®) 546 515 100.0% 0.62 [0.29, 0.95] ‘
Test for overall effect: Z = 3.64 (P = 0.0003) 0 5 3
Test for subgroup differences: Chi? =2.48, df =2 (P =0.29), 1= 19.4% Favours Control Favours Exercise

Heterogeneity: Tau? (DL®) = 0.27; Chi? = 67.77, df = 11 (P < 0.00001); I* = 84%

Footnotes

aThe QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.

®Home training v Control

cSupervised training v Control.

4ClI calculated by Wald-type method.

¢Tau? calculated by DerSimonian and Laird method.

Risk of bias legend

(A) True randomization (selection & allocation bias)

(B) Allocation concealment (selection & allocation bias)

(C) Similarity at baseline (selection & allocation bias)

(D) Blinding of participants (administration of intervention/exposure bias)

(E) Blinding of those delivering treatment (administration of intervention/exposure bias)
(F) Identical treatment of groups (administration of intervention/exposure bias)

(G) Blinding of outcome assessment (assessment, detection & measurement bias)

(H) Measurement of outcomes (assessment, detection & measurement bias)

(I) Reliability of outcomes measure (assessment, detection and measurement bias)

(J) Incomplete outcome data (participant retention bias)
(K) ITT Analysis (statistical conclusion validity)
(L) Statistical analysis (statistical conclusion validity)
(M) Trial design and deviations (statistical conclusion validity)
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  Study or Subgroup  16.9.1 Osteoporotic Vertebral Fracture (100% participants)  ✔ Barker 2020 a ✔ Bergland 2011  ✔ Çergel 2019 b  ✔ Çergel 2019 c ✔ Evstigneeva 2016 ✔ Stanghelle 2020  Subtotal (Wald d ) Test for overall effect: Z = 2.20 (P = 0.03)  Heterogeneity: Tau² (DL e ) = 0.24; Chi² = 32.06, df = 5 (P < 0.00001); I² = 84%  16.9.2 Other Fracture  ✔ Carter 2002 a ✔ Kronhed 2009 ✔ Madureira 2010 ✖ Uzunel 2023  Subtotal (Wald d ) Test for overall effect: Z = 1.18 (P = 0.24)  Heterogeneity: Tau² (DL e ) = 0.26; Chi² = 10.24, df = 2 (P = 0.006); I² = 80%  16.9.3 Fracture not Reported ✔ Hongo 2007  ✔ Oksuz 2017 a ✔ Uçar 2025  Subtotal (Wald d ) Test for overall effect: Z = 2.83 (P = 0.005)  Heterogeneity: Tau² (DL e ) = 0.40; Chi² = 9.88, df = 2 (P = 0.007); I² = 80%  Total (Wald d ) Test for overall effect: Z = 3.64 (P = 0.0003) Test for subgroup differences: Chi² = 2.48, df = 2 (P = 0.29), I² = 19.4%  Heterogeneity: Tau² (DL e ) = 0.27; Chi² = 67.77, df = 11 (P < 0.00001); I² = 84%  Exercise Mean 1.31 2.1 1.13 9.08 5.8 2.7 0.48 0.7 1.43 1.3 7.5 6.9 7.11 SD 9.97 7.19772 2.402741 14.170886 6.253605 14.492941 8.395465 5 2.54 17.932415 7.7 3.82 7.17 Total 176 48 20 20 40 63  367 40 29 30 35  99 38 20 22  80  546  Control Mean 1.18 -0.2 -0.15 -0.15 -3.1 1.9 0.31 0.2 -1.3 2.2 1.4 0.69 0.74 SD 8.89 8.003787 0.320503 0.320503 5.476254 16.001448 8.364197 5.5 2.41 17.769295 9.1 1.25 9.24 Total 172 47 10 10 38 59  336 40 34 30 34  104 36 20 19  75  515 Weight 10.2% 9.2% 6.8% 6.7% 8.6% 9.5%  50.9% 9.0% 8.6% 8.3% 0.0%  25.9% 8.8% 6.7% 7.7%  23.1%  100.0%  Std. mean difference IV, Random, 95% CI 0.01 [-0.20 , 0.22] 0.30 [-0.10 , 0.70] 0.63 [-0.15 , 1.40] 0.77 [-0.02 , 1.56] 1.50 [0.99 , 2.00] 0.05 [-0.30 , 0.41]  0.50 [0.05 , 0.94] 0.02 [-0.42 , 0.46] 0.09 [-0.40 , 0.59] 1.09 [0.54 , 1.63] -0.05 [-0.52 , 0.42]  0.39 [-0.26 , 1.03] 0.72 [0.25 , 1.19] 2.14 [1.35 , 2.93] 0.76 [0.12 , 1.40]  1.16 [0.36 , 1.96]  0.62 [0.29 , 0.95]  Std. mean difference IV, Random, 95% CI                              -2  -1  0  1  2   Favours Control  Favours Exercise   Risk of Bias A  +  +  +  +  +  +  +  +  +  +  ?  +  + B  +  +  ?  ?  +  +  +  +  ?  +  ?  ?  + C  +  +  +  +  +  ?  +  +  +  −  +  +  + D                           E                           F  +  +  +  +  +  +  +  +  +  +  ?  +  + G  +  +  +  +  +  +  +  +  +  −  −  −  − H  +  +  +  +  +  +  +  +  +  +  +  +  + I  +  +  +  +  +  +  +  +  +  +  +  +  + J  +  +  +  +  +  +  +  +  ?  +  +  +  + K  +  +  +  +  +  +  ?  +  −  +  ?  ?  + L  +  +  +  +  ?  +  +  +  +  +  +  ?  + M  +  +  +  +  ?  +  +  +  +  +  +  ?  +  Footnotes  a The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.  b Home training v Control  c Supervised training v Control.  d CI calculated by Wald-type method.  e Tau² calculated by DerSimonian and Laird method. Risk of bias legend  (A) True randomization (selection & allocation bias)  (B) Allocation concealment (selection & allocation bias)  (C) Similarity at baseline (selection & allocation bias)  (D) Blinding of participants (administration of intervention/exposure bias)  (E) Blinding of those delivering treatment (administration of intervention/exposure bias)  (F) Identical treatment of groups (administration of intervention/exposure bias)  (G) Blinding of outcome assessment (assessment, detection & measurement bias)  (H) Measurement of outcomes (assessment, detection & measurement bias)  (I) Reliability of outcomes measure (assessment, detection and measurement bias)  (J) Incomplete outcome data (participant retention bias)  (K) ITT Analysis (statistical conclusion validity)  (L) Statistical analysis (statistical conclusion validity)  (M) Trial design and deviations (statistical conclusion validity)             
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Exercise Control Std. mean difference Std. mean difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A BCDETFGH J KLM
16.10.1 Postmenopausal Osteoporosis
v Bergland 20112 2.1 7.19772 48 -0.2 8.003787 47 9.2% 0.30[-0.10, 0.70] - C X X ) [ X XXX KK X
v Gergel 2019° 113 2.402741 20 -0.15 0.320503 10 6.8% 0.63 [-0.15, 1.40] — ®2 [ X XXX KK X
v Gergel 2019¢ 9.08 14.170886 20 -0.15 0.320503 10 6.7% 0.77 [-0.02, 1.56] —— ®?2 6 [ XX XXX K KX
v Evstigneeva 2016 5.8 6.253605 40 -3.1 5.476254 38 8.6% 1.50[0.99, 2.00] —— C X X ) [ X X KX X K
v Hongo 2007 75 7.7 38 1.4 9.1 36 8.8% 0.72[0.25, 1.19] —— 22 2000020060
v Kronhed 2009 0.7 5 29 0.2 5.5 34 8.6% 0.09 [-0.40, 0.59] - CX X ) (XXX X KK X
v Madureira 2010 1.43 2.54 30 -1.3 2.41 30 8.3% 1.09[0.54 , 1.63] —— ®2 e PP 2000
v Oksuz 2017 6.9 3.82 20 0.69 1.25 20 6.7% 2.1411.35,2.93] — ®?2 ®P9PO®S®2 22
v Stanghelle 2020 2.7 14.492941 63 1.9 16.001448 59 9.5% 0.05[-0.30, 0.41] + ®e 2 (X XXX X KK X
v Ugar 2025 7.1 717 22 0.74 9.24 19 7.7% 0.76 [0.12, 1.40] —— C X X ) [ XXX KK X
Subtotal (Wald®) 330 303 80.8% 0.77 [0.38, 1.15] ‘
Test for overall effect: Z = 3.93 (P < 0.0001)
Heterogeneity: Tau? (DL®) = 0.29; Chi? = 45.61, df = 9 (P < 0.00001); I> = 80%
16.10.2 Primary/Other Osteoporosis
v Barker 20209 1.31 9.97 176 1.18 8.89 172 10.2% 0.01[-0.20, 0.22] C X X ) [ X XXX KK XK
v Carter 2002 0.48 8.395465 40 0.31 8.364197 40 9.0% 0.02[-0.42, 0.46] C X X ) [ X X KX RN X
X Uzunel 2023 1.3 17.932415 85 2.2 17.769295 34 0.0% -0.05[-0.52, 0.42] (X X ) (X X X XX X X ]
Subtotal (Wald®) 216 212 19.2% 0.01[-0.17, 0.20]
Test for overall effect: Z=10.15 (P = 0.88)
Heterogeneity: Tau? (DL¢) = 0.00; Chi2 = 0.00, df = 1 (P = 0.98); 1= 0%
Total (Wald®) 546 515 100.0% 0.62 [0.29, 0.95] ‘

Test for overall effect: Z = 3.64 (P = 0.0003)
Test for subgroup differences: Chi? = 11.90, df = 1 (P = 0.0006), I = 91.6%
Heterogeneity: Tau? (DL®) = 0.27; Chi2 = 67.77, df = 11 (P < 0.00001); I? = 84%

Footnotes

Favours Control

5> 6 5 4
Favours Exercise

aThe QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.

®Home training v Control

cSupervised training v Control.

4ClI calculated by Wald-type method.

¢Tau? calculated by DerSimonian and Laird method.

Risk of bias legend

(A) True randomization (selection & allocation bias)

(B) Allocation concealment (selection & allocation bias)

(C) Similarity at baseline (selection & allocation bias)

(D) Blinding of participants (administration of intervention/exposure bias)

(E) Blinding of those delivering treatment (administration of intervention/exposure bias)
(F) Identical treatment of groups (administration of intervention/exposure bias)

(G) Blinding of outcome assessment (assessment, detection & measurement bias)

(H) Measurement of outcomes (assessment, detection & measurement bias)

(I) Reliability of outcomes measure (assessment, detection and measurement bias)

(J) Incomplete outcome data (participant retention bias)
(K) ITT Analysis (statistical conclusion validity)
(L) Statistical analysis (statistical conclusion validity)
(M) Trial design and deviations (statistical conclusion validity)
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  Study or Subgroup  16.10.1 Postmenopausal Osteoporosis  ✔ Bergland 2011 a  ✔ Çergel 2019 b  ✔ Çergel 2019 c ✔ Evstigneeva 2016 ✔ Hongo 2007 ✔ Kronhed 2009 ✔ Madureira 2010 ✔ Oksuz 2017 ✔ Stanghelle 2020 ✔ Uçar 2025  Subtotal (Wald d ) Test for overall effect: Z = 3.93 (P < 0.0001)  Heterogeneity: Tau² (DL e ) = 0.29; Chi² = 45.61, df = 9 (P < 0.00001); I² = 80%  16.10.2 Primary/Other Osteoporosis  ✔ Barker 2020 a ✔ Carter 2002 ✖ Uzunel 2023  Subtotal (Wald d ) Test for overall effect: Z = 0.15 (P = 0.88)  Heterogeneity: Tau² (DL e ) = 0.00; Chi² = 0.00, df = 1 (P = 0.98); I² = 0%  Total (Wald d ) Test for overall effect: Z = 3.64 (P = 0.0003) Test for subgroup differences: Chi² = 11.90, df = 1 (P = 0.0006), I² = 91.6%  Heterogeneity: Tau² (DL e ) = 0.27; Chi² = 67.77, df = 11 (P < 0.00001); I² = 84%  Exercise Mean 2.1 1.13 9.08 5.8 7.5 0.7 1.43 6.9 2.7 7.11 1.31 0.48 1.3 SD 7.19772 2.402741 14.170886 6.253605 7.7 5 2.54 3.82 14.492941 7.17 9.97 8.395465 17.932415 Total 48 20 20 40 38 29 30 20 63 22  330 176 40 35  216  546  Control Mean -0.2 -0.15 -0.15 -3.1 1.4 0.2 -1.3 0.69 1.9 0.74 1.18 0.31 2.2 SD 8.003787 0.320503 0.320503 5.476254 9.1 5.5 2.41 1.25 16.001448 9.24 8.89 8.364197 17.769295 Total 47 10 10 38 36 34 30 20 59 19  303 172 40 34  212  515 Weight 9.2% 6.8% 6.7% 8.6% 8.8% 8.6% 8.3% 6.7% 9.5% 7.7%  80.8% 10.2% 9.0% 0.0%  19.2%  100.0%  Std. mean difference IV, Random, 95% CI 0.30 [-0.10 , 0.70] 0.63 [-0.15 , 1.40] 0.77 [-0.02 , 1.56] 1.50 [0.99 , 2.00] 0.72 [0.25 , 1.19] 0.09 [-0.40 , 0.59] 1.09 [0.54 , 1.63] 2.14 [1.35 , 2.93] 0.05 [-0.30 , 0.41] 0.76 [0.12 , 1.40]  0.77 [0.38 , 1.15] 0.01 [-0.20 , 0.22] 0.02 [-0.42 , 0.46] -0.05 [-0.52 , 0.42]  0.01 [-0.17 , 0.20]  0.62 [0.29 , 0.95]  Std. mean difference IV, Random, 95% CI                             -4  -2  0  2  4   Favours Control  Favours Exercise   Risk of Bias A  +  +  +  +  ?  +  +  +  +  +  +  +  + B  +  ?  ?  +  ?  +  ?  ?  +  +  +  +  + C  +  +  +  +  +  +  +  +  ?  +  +  +  − D                           E                           F  +  +  +  +  ?  +  +  +  +  +  +  +  + G  +  +  +  +  −  +  +  −  +  −  +  +  − H  +  +  +  +  +  +  +  +  +  +  +  +  + I  +  +  +  +  +  +  +  +  +  +  +  +  + J  +  +  +  +  +  +  ?  +  +  +  +  +  + K  +  +  +  +  ?  +  −  ?  +  +  +  ?  + L  +  +  +  ?  +  +  +  ?  +  +  +  +  + M  +  +  +  ?  +  +  +  ?  +  +  +  +  +  Footnotes  a The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.  b Home training v Control  c Supervised training v Control.  d CI calculated by Wald-type method.  e Tau² calculated by DerSimonian and Laird method. Risk of bias legend  (A) True randomization (selection & allocation bias)  (B) Allocation concealment (selection & allocation bias)  (C) Similarity at baseline (selection & allocation bias)  (D) Blinding of participants (administration of intervention/exposure bias)  (E) Blinding of those delivering treatment (administration of intervention/exposure bias)  (F) Identical treatment of groups (administration of intervention/exposure bias)  (G) Blinding of outcome assessment (assessment, detection & measurement bias)  (H) Measurement of outcomes (assessment, detection & measurement bias)  (I) Reliability of outcomes measure (assessment, detection and measurement bias)  (J) Incomplete outcome data (participant retention bias)  (K) ITT Analysis (statistical conclusion validity)  (L) Statistical analysis (statistical conclusion validity)  (M) Trial design and deviations (statistical conclusion validity)             
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Exercise Control Std. mean difference Std. mean difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI ABCDEFGHI JKLM
15.2.1 Combined Resistance & Balance Training
v Barker 20202 7.76 18.51 180 3.77 19.13 173 9.9% 0.21[0.00, 0.42] = [ X X ] (XX XXXKK]
v Carter 2002 6.55 20.574361 40 1.58 20.574361 40 7.1% 0.24[-0.20, 0.68] +— X X ) (XXX X EX K]
v Kronhed 2009 2.7 227 29 5.4 16.7 37 6.5% -0.14[-0.62, 0.35] — X X ) (XXX XXX X]
v Stanghelle 2020 5.4 33.988925 63 6.9 33.422688 59 8.1% -0.04 [-0.40, 0.31] —— ®® 2 [ XX XXX K XK]
v Teixeira 2010 27.37 63.280944 43 6.05 28.078896 42 7.2% 0.43[-0.00, 0.86] — [ X X ] P 22208
v Ugar 2025 4.51 22.07 22 1.18 2212 19 5.2% 0.15[-0.47 , 0.76] —— LXK ) (X X XXX KXXK]
X Uzunel 2023 5.1 28.878174 85 3.9 25.937438 34 0.0% 0.04 [-0.43, 0.52] (X X ) N EORORORCRC RG]
Subtotal (Wald®) 377 370 44.0% 0.16 [0.02, 0.31] .
Test for overall effect: Z = 2.22 (P = 0.03)
Heterogeneity: Tau? (DL°) = 0.00; Chi? = 4.56, df = 5 (P = 0.47); 2= 0%
15.2.2 Resistance Training
v Gergel 20194 19.25 30.042904 20 2.25 3.143581 10 3.9% 0.67 [-0.11, 1.45] — ®2 [ XX XXX K X]
v Gergel 2019¢ 225 3.511508 20 2.25 3.143581 10 4.1% 0.00 [-0.76, 0.76] — ®2 @ (XX XXX KK]
v Evstigneeva 2016 13.5 42.211836 40 0.4 16.124527 38 7.0% 0.40 [-0.05, 0.85] -— LXK ) (XXX XX B
v Khalili 2017 17.72 49.934068 92 10.75 30.116688 91 8.9% 0.17 [-0.12, 0.46] t- CX X ) [ XXX EK X ]
v Zhang 2022 16.61 19.202302 34 0.62 24.017208 34 6.5% 0.73[0.24, 1.22] —_ CX X ) CEEX XK X EX ]
Subtotal (Wald®) 206 183  30.4% 0.36 [0.11, 0.61] ’
Test for overall effect: Z = 2.83 (P = 0.005)
Heterogeneity: Tau? (DL°) = 0.02; Chi? = 5.24, df = 4 (P = 0.26); I = 24%
15.2.3 Balance Training
v Alkan 2011 0.13 7.18 15 0.47 9.97 15 4.4% -0.04 [-0.75, 0.68] — X X ) 206000206
v Alp 2009 8.8 20.761979 22 0.5 2.302456 22 5.3% 0.55[-0.05, 1.15] e ®Se 2 (XXX XX BN ]
v Bergland 20112 8.6 22.213059 48 2 18.561975 47 7.5% 0.32[-0.09, 0.72] — C X X ) [ X XXX K XK]
Subtotal (Wald®) 85 84 17.2% 0.31[0.01, 0.62] ‘
Test for overall effect: Z = 2.02 (P = 0.04)
Heterogeneity: Tau? (DL°) = 0.00; Chi? = 1.53, df = 2 (P = 0.47); 2= 0%
15.2.4 Clinical Pilates
v Angin 20152 13.91 7.81 22 -3.16 6.71 16 3.6% 2.27[1.43,3.11] _— 26 (X KX B X )
v Oksuz 2017 11 14.1 20 0.5 2.76 20 4.8% 1.01[0.35, 1.68] e ®2 @ ®P0PHES®222
Subtotal (Wald®) 42 36 8.4% 1.61[0.38, 2.84] ’
Test for overall effect: Z = 2.57 (P = 0.01)
Heterogeneity: Tau? (DL°) = 0.64; Chi?2 =5.28, df = 1 (P = 0.02); 2= 81%
Total (Wald®) 710 673 100.0% 0.36 [0.17 , 0.55] 0
Test for overall effect: Z = 3.68 (P = 0.0002) o B ) )

Test for subgroup differences: Chi2 = 7.02, df = 3 (P = 0.07), I2 = 57.2%
Heterogeneity: Tau? (DL°) = 0.09; Chi? = 40.39, df = 15 (P = 0.0004); 12 = 63%

Footnotes

Favours Control

2The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.

°Cl calculated by Wald-type method.
“Tau? calculated by DerSimonian and Laird method.

Favours Exercise

dSupervised Resistance Training v Control. The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.

°Home Resistance Training v Control

Risk of bias legend

(A) True randomization (selection & allocation bias)

(B) Allocation concealment (selection & allocation bias)

(C) Similarity at baseline (selection & allocation bias)

(D) Blinding of participants (administration of intervention/exposure bias)

(E) Blinding of those delivering treatment (administration of intervention/exposure bias)

(F) Identical treatment of groups (administration of intervention/exposure bias)

(G) Blinding of outcome assessment (assessment, detection & measurement bias)

(H) Measurement of outcomes (assessment, detection & measurement bias)
(1) Reliability of outcomes measure (assessment, detection and measurement
(J) Incomplete outcome data (participant retention bias)

(K) ITT Analysis (statistical conclusion validity)

(L) Statistical analysis (statistical conclusion validity)

(M) Trial design and deviations (statistical conclusion validity)

bias)
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  Study or Subgroup  15.2.1 Combined Resistance & Balance Training  ✔ Barker 2020 a ✔ Carter 2002 ✔ Kronhed 2009 ✔ Stanghelle 2020 ✔ Teixeira 2010 ✔ Uçar 2025 ✖ Uzunel 2023  Subtotal (Wald b ) Test for overall effect: Z = 2.22 (P = 0.03)  Heterogeneity: Tau² (DL c ) = 0.00; Chi² = 4.56, df = 5 (P = 0.47); I² = 0%  15.2.2 Resistance Training  ✔ Çergel 2019 d  ✔ Çergel 2019 e ✔ Evstigneeva 2016 ✔ Khalili 2017 ✔ Zhang 2022  Subtotal (Wald b ) Test for overall effect: Z = 2.83 (P = 0.005)  Heterogeneity: Tau² (DL c ) = 0.02; Chi² = 5.24, df = 4 (P = 0.26); I² = 24%  15.2.3 Balance Training ✔ Alkan 2011 ✔ Alp 2009  ✔ Bergland 2011 a  Subtotal (Wald b ) Test for overall effect: Z = 2.02 (P = 0.04)  Heterogeneity: Tau² (DL c ) = 0.00; Chi² = 1.53, df = 2 (P = 0.47); I² = 0%  15.2.4 Clinical Pilates  ✔ Angın 2015 a ✔ Oksuz 2017  Subtotal (Wald b ) Test for overall effect: Z = 2.57 (P = 0.01)  Heterogeneity: Tau² (DL c ) = 0.64; Chi² = 5.28, df = 1 (P = 0.02); I² = 81%  Total (Wald b ) Test for overall effect: Z = 3.68 (P = 0.0002) Test for subgroup differences: Chi² = 7.02, df = 3 (P = 0.07), I² = 57.2%  Heterogeneity: Tau² (DL c ) = 0.09; Chi² = 40.39, df = 15 (P = 0.0004); I² = 63%  Exercise Mean 7.76 6.55 2.7 5.4 27.37 4.51 5.1 19.25 2.25 13.5 17.72 16.61 0.13 8.8 8.6 13.91 11 SD 18.51 20.574361 22.7 33.988925 63.280944 22.07 28.878174 30.042904 3.511508 42.211836 49.934068 19.202302 7.18 20.761979 22.213059 7.81 14.1 Total 180 40 29 63 43 22 35  377 20 20 40 92 34  206 15 22 48  85 22 20  42  710  Control Mean 3.77 1.58 5.4 6.9 6.05 1.18 3.9 2.25 2.25 0.4 10.75 0.62 0.47 0.5 2 -3.16 0.5 SD 19.13 20.574361 16.7 33.422688 28.078896 22.12 25.937438 3.143581 3.143581 16.124527 30.116688 24.017208 9.97 2.302456 18.561975 6.71 2.76 Total 173 40 37 59 42 19 34  370 10 10 38 91 34  183 15 22 47  84 16 20  36  673 Weight 9.9% 7.1% 6.5% 8.1% 7.2% 5.2% 0.0%  44.0% 3.9% 4.1% 7.0% 8.9% 6.5%  30.4% 4.4% 5.3% 7.5%  17.2% 3.6% 4.8%  8.4%  100.0%  Std. mean difference IV, Random, 95% CI 0.21 [0.00 , 0.42] 0.24 [-0.20 , 0.68] -0.14 [-0.62 , 0.35] -0.04 [-0.40 , 0.31] 0.43 [-0.00 , 0.86] 0.15 [-0.47 , 0.76] 0.04 [-0.43 , 0.52]  0.16 [0.02 , 0.31] 0.67 [-0.11 , 1.45] 0.00 [-0.76 , 0.76] 0.40 [-0.05 , 0.85] 0.17 [-0.12 , 0.46] 0.73 [0.24 , 1.22]  0.36 [0.11 , 0.61] -0.04 [-0.75 , 0.68] 0.55 [-0.05 , 1.15] 0.32 [-0.09 , 0.72]  0.31 [0.01 , 0.62] 2.27 [1.43 , 3.11] 1.01 [0.35 , 1.68]  1.61 [0.38 , 2.84]  0.36 [0.17 , 0.55]  Std. mean difference IV, Random, 95% CI                                       -4  -2  0  2  4   Favours Control  Favours Exercise   Risk of Bias A  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  ?  + B  +  +  +  +  +  +  +  ?  ?  +  +  +  +  +  +  +  ? C  +  +  +  ?  +  +  −  +  +  +  +  +  +  ?  +  +  + D                                   E                                   F  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  + G  +  +  +  +  +  −  −  +  +  +  +  ?  ?  +  +  −  − H  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  + I  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  + J  +  +  +  +  ?  +  +  +  +  +  +  +  +  +  +  ?  + K  +  ?  +  +  ?  +  +  +  +  +  ?  −  +  +  +  +  ? L  +  +  +  +  ?  +  +  +  +  ?  +  ?  ?  ?  +  ?  ? M  +  +  +  +  +  +  +  +  +  ?  +  +  +  +  +  +  ?  Footnotes  a The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.  b CI calculated by Wald-type method.  c Tau² calculated by DerSimonian and Laird method.  d Supervised Resistance Training v Control. The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.  e Home Resistance Training v Control Risk of bias legend  (A) True randomization (selection & allocation bias)  (B) Allocation concealment (selection & allocation bias)  (C) Similarity at baseline (selection & allocation bias)  (D) Blinding of participants (administration of intervention/exposure bias)  (E) Blinding of those delivering treatment (administration of intervention/exposure bias)  (F) Identical treatment of groups (administration of intervention/exposure bias)  (G) Blinding of outcome assessment (assessment, detection & measurement bias)  (H) Measurement of outcomes (assessment, detection & measurement bias)  (I) Reliability of outcomes measure (assessment, detection and measurement bias)  (J) Incomplete outcome data (participant retention bias)  (K) ITT Analysis (statistical conclusion validity)  (L) Statistical analysis (statistical conclusion validity)  (M) Trial design and deviations (statistical conclusion validity)                 
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Exercise Control Std. mean difference Std. mean difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A BCDETFGH J KLM
15.3.1 4-11 Weeks
v Alkan 2011 0.13 7.18 15 0.47 9.97 15 4.4% -0.04 [-0.75, 0.68] — C X X ) 20062 O
v Gergel 20197 19.25 30.042904 20 2.25 3.143581 10 3.9% 0.67 [-0.11, 1.45] — ®2 [ X XXX KK X
v Gergel 2019° 2.25 3.511508 20 2.25 3.143581 10 4.1% 0.00[-0.76 , 0.76] — ®?2 6 [ XX XXX K KX
v Oksuz 2017 1 141 20 0.5 2.76 20 4.8% 1.01[0.35, 1.68] —_— ®?2 e X KK X R
v Ugar 2025 4.51 22.07 22 1.18 22.12 19 5.2% 0.15[-0.47 , 0.76] —— C X X ) [ XXX KK X
Subtotal (Wald®) 97 74 22.5% 0.36 [-0.05, 0.77] c‘
Test for overall effect: Z=1.72 (P = 0.08)
Heterogeneity: Tau? (DL9) = 0.09; Chi? = 6.84, df =4 (P = 0.14); I?=41%
15.3.2 12-18 Weeks
v Barker 2020° 7.76 18.51 180 3.77 19.13 173 9.9% 0.21[0.00, 0.42] b= C X X ) [ X XXX KK X
v Bergland 2011 8.6 22.213059 48 2 18.561975 47 7.5% 0.32[-0.09, 0.72] H— CX X ) [ X XXX KK X
v Kronhed 2009 2.7 22.7 29 54 16.7 37 6.5% -0.14 [-0.62, 0.35] —a— C X X ) [ X XXX KK X
v Stanghelle 2020 5.4 33.988925 63 6.9 33.422688 59 8.1% -0.04 [-0.40, 0.31] - ®e 2 [ X XXX KK X
v Teixeira 2010 27.37 63.280944 43 6.05 28.078896 42 7.2% 0.43[-0.00, 0.86] — CX X ) PP 2220
v Zhang 2022 16.61 19.202302 34 0.62 24.017208 34 6.5% 0.73[0.24 , 1.22] —— C X X ) ® 7200002
Subtotal (Wald®) 397 392 45.7% 0.23 [0.02, 0.44] »’
Test for overall effect: Z=2.18 (P = 0.03)
Heterogeneity: Tau? (DL9) = 0.03; Chi2 = 9.42, df =5 (P = 0.09); I = 47%
15.3.3 >18 Weeks
v Alp 2009 8.8 20.761979 22 0.5 2.302456 22 5.3% 0.55[-0.05, 1.15] —— ®e 2 [ XXX K R )
v Angin 2015¢ 13.91 7.81 22 -3.16 6.71 16 3.6% 2.27[1.43,3.11] —_— 206 L X X XK RN RN )
v Carter 2002 6.55 20.574361 40 1.58 20.574361 40 7.1% 0.24 [-0.20, 0.68] T CX X ) [ XXX EXK X
v Evstigneeva 2016 13.5 42.211836 40 0.4 16.124527 38 7.0% 0.40[-0.05, 0.85] —— C X X ) PPPOIHS® 2 2
v Khalili 2017 17.72 49.934068 92  10.75 30.116688 91 8.9% 0.17 [-0.12, 0.46] = X X ) [ X X K X N X
X Uzunel 2023 5.1 28.878174 85 3.9 25.937438 34 0.0% 0.04 [-0.43, 0.52] (X X ) (X X X XXX X ]
Subtotal (Wald®) 216 207 31.9% 0.62[0.12,1.12] ‘
Test for overall effect: Z=2.41 (P = 0.02)
Heterogeneity: Tau? (DLY) = 0.26; Chi? = 22.18, df = 4 (P = 0.0002); I? = 82%
Total (Wald¢) 710 673 100.0% 0.36 [0.17 , 0.55] ‘
Test for overall effect: Z = 3.68 (P = 0.0002) o B 0 5 )

Test for subgroup differences: Chi? = 2.01, df =2 (P = 0.37), I>=0.3%
Heterogeneity: Tau? (DL9) = 0.09; Chi? = 40.39, df = 15 (P = 0.0004); I> = 63%

Footnotes

aSupervised Resistance Training v Control. The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.

®Home Resistance Training v Control
¢Cl calculated by Wald-type method.
9Tau? calculated by DerSimonian and Laird method.

Favours Control

Favours Exercise

¢The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.

Risk of bias legend

(A) True randomization (selection & allocation bias)

(B) Allocation concealment (selection & allocation bias)

(C) Similarity at baseline (selection & allocation bias)

(D) Blinding of participants (administration of intervention/exposure bias)

(E) Blinding of those delivering treatment (administration of intervention/exposure bias)
(F) Identical treatment of groups (administration of intervention/exposure bias)

(G) Blinding of outcome assessment (assessment, detection & measurement bias)

(H) Measurement of outcomes (assessment, detection & measurement bias)

(I) Reliability of outcomes measure (assessment, detection and measurement bias)

(J) Incomplete outcome data (participant retention bias)
(K) ITT Analysis (statistical conclusion validity)
(L) Statistical analysis (statistical conclusion validity)
(M) Trial design and deviations (statistical conclusion validity)
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  Study or Subgroup  15.3.1 4-11 Weeks ✔ Alkan 2011  ✔ Çergel 2019 a  ✔ Çergel 2019 b ✔ Oksuz 2017 ✔ Uçar 2025  Subtotal (Wald c ) Test for overall effect: Z = 1.72 (P = 0.08)  Heterogeneity: Tau² (DL d ) = 0.09; Chi² = 6.84, df = 4 (P = 0.14); I² = 41%  15.3.2 12-18 Weeks  ✔ Barker 2020 e ✔ Bergland 2011 ✔ Kronhed 2009 ✔ Stanghelle 2020 ✔ Teixeira 2010 ✔ Zhang 2022  Subtotal (Wald c ) Test for overall effect: Z = 2.18 (P = 0.03)  Heterogeneity: Tau² (DL d ) = 0.03; Chi² = 9.42, df = 5 (P = 0.09); I² = 47%  15.3.3 >18 Weeks ✔ Alp 2009  ✔ Angın 2015 e ✔ Carter 2002 ✔ Evstigneeva 2016 ✔ Khalili 2017 ✖ Uzunel 2023  Subtotal (Wald c ) Test for overall effect: Z = 2.41 (P = 0.02)  Heterogeneity: Tau² (DL d ) = 0.26; Chi² = 22.18, df = 4 (P = 0.0002); I² = 82%  Total (Wald c ) Test for overall effect: Z = 3.68 (P = 0.0002) Test for subgroup differences: Chi² = 2.01, df = 2 (P = 0.37), I² = 0.3%  Heterogeneity: Tau² (DL d ) = 0.09; Chi² = 40.39, df = 15 (P = 0.0004); I² = 63%  Exercise Mean 0.13 19.25 2.25 11 4.51 7.76 8.6 2.7 5.4 27.37 16.61 8.8 13.91 6.55 13.5 17.72 5.1 SD 7.18 30.042904 3.511508 14.1 22.07 18.51 22.213059 22.7 33.988925 63.280944 19.202302 20.761979 7.81 20.574361 42.211836 49.934068 28.878174 Total 15 20 20 20 22  97 180 48 29 63 43 34  397 22 22 40 40 92 35  216  710  Control Mean 0.47 2.25 2.25 0.5 1.18 3.77 2 5.4 6.9 6.05 0.62 0.5 -3.16 1.58 0.4 10.75 3.9 SD 9.97 3.143581 3.143581 2.76 22.12 19.13 18.561975 16.7 33.422688 28.078896 24.017208 2.302456 6.71 20.574361 16.124527 30.116688 25.937438 Total 15 10 10 20 19  74 173 47 37 59 42 34  392 22 16 40 38 91 34  207  673 Weight 4.4% 3.9% 4.1% 4.8% 5.2%  22.5% 9.9% 7.5% 6.5% 8.1% 7.2% 6.5%  45.7% 5.3% 3.6% 7.1% 7.0% 8.9% 0.0%  31.9%  100.0%  Std. mean difference IV, Random, 95% CI -0.04 [-0.75 , 0.68] 0.67 [-0.11 , 1.45] 0.00 [-0.76 , 0.76] 1.01 [0.35 , 1.68] 0.15 [-0.47 , 0.76]  0.36 [-0.05 , 0.77] 0.21 [0.00 , 0.42] 0.32 [-0.09 , 0.72] -0.14 [-0.62 , 0.35] -0.04 [-0.40 , 0.31] 0.43 [-0.00 , 0.86] 0.73 [0.24 , 1.22]  0.23 [0.02 , 0.44] 0.55 [-0.05 , 1.15] 2.27 [1.43 , 3.11] 0.24 [-0.20 , 0.68] 0.40 [-0.05 , 0.85] 0.17 [-0.12 , 0.46] 0.04 [-0.43 , 0.52]  0.62 [0.12 , 1.12]  0.36 [0.17 , 0.55]  Std. mean difference IV, Random, 95% CI                                      -4  -2  0  2  4   Favours Control  Favours Exercise   Risk of Bias A  +  +  +  +  +  +  +  +  +  +  +  +  ?  +  +  +  + B  +  ?  ?  ?  +  +  +  +  +  +  +  +  +  +  +  +  + C  +  +  +  +  +  +  +  +  ?  +  +  ?  +  +  +  +  − D                                   E                                   F  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  + G  ?  +  +  −  −  +  +  +  +  +  ?  +  −  +  +  +  − H  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  + I  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  + J  +  +  +  +  +  +  +  +  +  ?  +  +  ?  +  +  +  + K  +  +  +  ?  +  +  +  +  +  ?  −  +  +  ?  +  ?  + L  ?  +  +  ?  +  +  +  +  +  ?  ?  ?  ?  +  ?  +  + M  +  +  +  ?  +  +  +  +  +  +  +  +  +  +  ?  +  +  Footnotes  a Supervised Resistance Training v Control. The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.  b Home Resistance Training v Control  c CI calculated by Wald-type method.  d Tau² calculated by DerSimonian and Laird method.  e The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023. Risk of bias legend  (A) True randomization (selection & allocation bias)  (B) Allocation concealment (selection & allocation bias)  (C) Similarity at baseline (selection & allocation bias)  (D) Blinding of participants (administration of intervention/exposure bias)  (E) Blinding of those delivering treatment (administration of intervention/exposure bias)  (F) Identical treatment of groups (administration of intervention/exposure bias)  (G) Blinding of outcome assessment (assessment, detection & measurement bias)  (H) Measurement of outcomes (assessment, detection & measurement bias)  (I) Reliability of outcomes measure (assessment, detection and measurement bias)  (J) Incomplete outcome data (participant retention bias)  (K) ITT Analysis (statistical conclusion validity)  (L) Statistical analysis (statistical conclusion validity)  (M) Trial design and deviations (statistical conclusion validity)                 
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Risk of Bias

A BCDETFGH

15.4.1 2 Times per Week

v Bergland 20112 8.6 22.213059 48 2 18.561975 47
v Carter 2002 6.55 20.574361 40 1.58 20.574361 40
v Evstigneeva 2016 13.5 42.211836 40 0.4 16.124527 38
v Kronhed 2009 27 22.7 29 54 16.7 37
v Stanghelle 2020 5.4 33.988925 63 6.9 33.422688 59
v Teixeira 2010 27.37 63.280944 43 6.05 28.078896 42
Subtotal (Wald®) 263 263

Test for overall effect: Z =2.06 (P = 0.04)
Heterogeneity: Tau? (DL¢) = 0.01; Chi?2 = 5.89, df = 5 (P = 0.32); 1= 15%

15.4.2 3 Times per Week

v Alp 2009 8.8 20.761979 22 0.5 2.302456 22
v Angin 20152 13.91 7.81 22 -3.16 6.71 16
v Cergel 2019¢ 19.25 30.042904 20 225 3.143581 10
v Cergel 2019° 225 3.511508 20 225 3.143581 10
v Oksuz 2017 1" 141 20 0.5 2.76 20
v Ugar 2025 4.51 22.07 22 1.18 22.12 19
v Zhang 2022 16.61 19.202302 34 0.62 24.017208 34
Subtotal (Wald®) 160 131

Test for overall effect: Z = 3.10 (P = 0.002)
Heterogeneity: Tau? (DL¢) = 0.28; Chi? = 20.86, df = 6 (P = 0.002); I?=71%

15.4.3 4+ Times per Week

v Alkan 2011 0.13 7.18 15 0.47 9.97 15
v Barker 20202 7.76 18.51 180 3.77 19.13 173
v Khalili 2017 17.72 49.934068 92  10.75 30.116688 91
X Uzunel 2023 5.1 28.878174 35 3.9 25.937438 34
Subtotal (Wald®) 287 279

Test for overall effect: Z=2.19 (P = 0.03)
Heterogeneity: Tau? (DL°) = 0.00; Chi? = 0.45, df = 2 (P = 0.80); I> = 0%

Total (Wald®) 710

Test for overall effect: Z = 3.68 (P = 0.0002)

Test for subgroup differences: Chi? = 4.99, df =2 (P = 0.08), I> = 59.9%
Heterogeneity: Tau? (DL¢) = 0.09; Chi2 = 40.39, df = 15 (P = 0.0004); I = 63%
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aThe QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.

°Cl calculated by Wald-type method.

¢Tau? calculated by DerSimonian and Laird method.
dSupervised Resistance Training v Control

¢Home Resistance Training v Control

Risk of bias legend

(A) True randomization (selection & allocation bias)

(B) Allocation concealment (selection & allocation bias)

(C) Similarity at baseline (selection & allocation bias)

(D) Blinding of participants (administration of intervention/exposure bias)

(E) Blinding of those delivering treatment (administration of intervention/exposure bias)
(F) Identical treatment of groups (administration of intervention/exposure bias)

(G) Blinding of outcome assessment (assessment, detection & measurement bias)

(H) Measurement of outcomes (assessment, detection & measurement bias)

(I) Reliability of outcomes measure (assessment, detection and measurement bias)

(J) Incomplete outcome data (participant retention bias)
(K) ITT Analysis (statistical conclusion validity)
(L) Statistical analysis (statistical conclusion validity)
(M) Trial design and deviations (statistical conclusion validity)
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  Study or Subgroup  15.4.1 2 Times per Week  ✔ Bergland 2011 a ✔ Carter 2002 ✔ Evstigneeva 2016 ✔ Kronhed 2009 ✔ Stanghelle 2020 ✔ Teixeira 2010  Subtotal (Wald b ) Test for overall effect: Z = 2.06 (P = 0.04)  Heterogeneity: Tau² (DL c ) = 0.01; Chi² = 5.89, df = 5 (P = 0.32); I² = 15%  15.4.2 3 Times per Week ✔ Alp 2009  ✔ Angın 2015 a  ✔ Çergel 2019 d  ✔ Çergel 2019 e ✔ Oksuz 2017 ✔ Uçar 2025 ✔ Zhang 2022  Subtotal (Wald b ) Test for overall effect: Z = 3.10 (P = 0.002)  Heterogeneity: Tau² (DL c ) = 0.28; Chi² = 20.86, df = 6 (P = 0.002); I² = 71%  15.4.3 4+ Times per Week ✔ Alkan 2011  ✔ Barker 2020 a ✔ Khalili 2017 ✖ Uzunel 2023  Subtotal (Wald b ) Test for overall effect: Z = 2.19 (P = 0.03)  Heterogeneity: Tau² (DL c ) = 0.00; Chi² = 0.45, df = 2 (P = 0.80); I² = 0%  Total (Wald b ) Test for overall effect: Z = 3.68 (P = 0.0002) Test for subgroup differences: Chi² = 4.99, df = 2 (P = 0.08), I² = 59.9%  Heterogeneity: Tau² (DL c ) = 0.09; Chi² = 40.39, df = 15 (P = 0.0004); I² = 63%  Exercise Mean 8.6 6.55 13.5 2.7 5.4 27.37 8.8 13.91 19.25 2.25 11 4.51 16.61 0.13 7.76 17.72 5.1 SD 22.213059 20.574361 42.211836 22.7 33.988925 63.280944 20.761979 7.81 30.042904 3.511508 14.1 22.07 19.202302 7.18 18.51 49.934068 28.878174 Total 48 40 40 29 63 43  263 22 22 20 20 20 22 34  160 15 180 92 35  287  710  Control Mean 2 1.58 0.4 5.4 6.9 6.05 0.5 -3.16 2.25 2.25 0.5 1.18 0.62 0.47 3.77 10.75 3.9 SD 18.561975 20.574361 16.124527 16.7 33.422688 28.078896 2.302456 6.71 3.143581 3.143581 2.76 22.12 24.017208 9.97 19.13 30.116688 25.937438 Total 47 40 38 37 59 42  263 22 16 10 10 20 19 34  131 15 173 91 34  279  673 Weight 7.5% 7.1% 7.0% 6.5% 8.1% 7.2%  43.3% 5.3% 3.6% 3.9% 4.1% 4.8% 5.2% 6.5%  33.5% 4.4% 9.9% 8.9% 0.0%  23.2%  100.0%  Std. mean difference IV, Random, 95% CI 0.32 [-0.09 , 0.72] 0.24 [-0.20 , 0.68] 0.40 [-0.05 , 0.85] -0.14 [-0.62 , 0.35] -0.04 [-0.40 , 0.31] 0.43 [-0.00 , 0.86]  0.20 [0.01 , 0.38] 0.55 [-0.05 , 1.15] 2.27 [1.43 , 3.11] 0.67 [-0.11 , 1.45] 0.00 [-0.76 , 0.76] 1.01 [0.35 , 1.68] 0.15 [-0.47 , 0.76] 0.73 [0.24 , 1.22]  0.74 [0.27 , 1.21] -0.04 [-0.75 , 0.68] 0.21 [0.00 , 0.42] 0.17 [-0.12 , 0.46] 0.04 [-0.43 , 0.52]  0.18 [0.02 , 0.35]  0.36 [0.17 , 0.55]  Std. mean difference IV, Random, 95% CI                                      -4  -2  0  2  4   Favours Control  Favours Exercise   Risk of Bias A  +  +  +  +  +  +  +  ?  +  +  +  +  +  +  +  +  + B  +  +  +  +  +  +  +  +  ?  ?  ?  +  +  +  +  +  + C  +  +  +  +  ?  +  ?  +  +  +  +  +  +  +  +  +  − D                                   E                                   F  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  + G  +  +  +  +  +  +  +  −  +  +  −  −  ?  ?  +  +  − H  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  + I  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  + J  +  +  +  +  +  ?  +  ?  +  +  +  +  +  +  +  +  + K  +  ?  +  +  +  ?  +  +  +  +  ?  +  −  +  +  ?  + L  +  +  ?  +  +  ?  ?  ?  +  +  ?  +  ?  ?  +  +  + M  +  +  ?  +  +  +  +  +  +  +  ?  +  +  +  +  +  +  Footnotes  a The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.  b CI calculated by Wald-type method.  c Tau² calculated by DerSimonian and Laird method.  d Supervised Resistance Training v Control  e Home Resistance Training v Control Risk of bias legend  (A) True randomization (selection & allocation bias)  (B) Allocation concealment (selection & allocation bias)  (C) Similarity at baseline (selection & allocation bias)  (D) Blinding of participants (administration of intervention/exposure bias)  (E) Blinding of those delivering treatment (administration of intervention/exposure bias)  (F) Identical treatment of groups (administration of intervention/exposure bias)  (G) Blinding of outcome assessment (assessment, detection & measurement bias)  (H) Measurement of outcomes (assessment, detection & measurement bias)  (I) Reliability of outcomes measure (assessment, detection and measurement bias)  (J) Incomplete outcome data (participant retention bias)  (K) ITT Analysis (statistical conclusion validity)  (L) Statistical analysis (statistical conclusion validity)  (M) Trial design and deviations (statistical conclusion validity)                 
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Exercise Control Std. mean difference Std. mean difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI ABCDEFGHI JKLM

15.6.1 Low Intensity

V Carter 2002 6.55 20.574361 40 1.58 20.574361 40 71% 0.24[-0.20 , 0.68] 4 X X ) (X XX X RN X
Vv Khalili 2017 17.72 49.934068 92 10.75 30.116688 91 8.9% 0.17 [-0.12, 0.46) e XX ) (X X X X NN X
Subtotal (Wald®) 132 131 16.0% 0.19 [-0.05 , 0.43] »

Test for overall effect: Z = 1.53 (P = 0.12)
Heterogeneity: Tau? (DL°) = 0.00; Chi? = 0.07, df = 1 (P = 0.79); 2= 0%

15.6.2 Moderate Intensity

V Alp 2009 8.8 20.761979 22 0.5 2.302456 22 53% 0.55 [-0.05 , 1.15] - ® ® ®
V Barker 2020 7.76 18.51 180 3.7 19.13 173 9.9% 0.211[0.00, 0.42] |- ® ® ®
v Kronhed 2009 2.7 22.7 29 54 16.7 37 65%  -0.14[-0.62,0.35] — ® ® ®
V Oksuz 2017 11 14.1 20 0.5 2.76 20  48% 1.01[0.35, 1.68] — ® ® 2
V Zhang 2022 16.61 19.202302 34 0.62 24.017208 34 65% 0.73[0.24, 1.22] —_ ® ® ®
Subtotal (Wald®) 285 286 33.0% 0.4210.07 , 0.77] &

Test for overall effect: Z = 2.35 (P = 0.02)
Heterogeneity: Tau? (DL°) = 0.10; Chi? = 11.79, df = 4 (P = 0.02); I = 66%

15.6.3 Moderate-High Intensity
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Test for overall effect: Z = 0.75 (P = 0.46)

Heterogeneity: Tau? (DL°) = 0.07; Chiz2 =2.77, df = 1 (P = 0.10); I = 64%

15.6.4 Not Recorded

v Alkan 2011 0.13 7.18 15 0.47 9.97 15 4.4% -0.04 [-0.75, 0.68] — L X X ) [ EX XXX XK ]
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Test for overall effect: Z = 2.14 (P = 0.03)

Heterogeneity: Tau? (DL°) = 0.26; Chi? = 22.73, df = 6 (P = 0.0009); I2 = 74%

Total (Wald®) 710 673 100.0% 0.36 [0.17 , 0.55] 0

Test for overall effect: Z = 3.68 (P = 0.0002) o B ) ) A

Test for subgroup differences: Chi2 = 2.21, df = 3 (P = 0.53), 12 = 0% Favours Control Favours Exercise

Heterogeneity: Tau? (DL¢) = 0.09; Chi? = 40.39, df = 15 (P = 0.0004); 2 = 63%

Footnotes

2The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.
°Cl calculated by Wald-type method.

“Tau? calculated by DerSimonian and Laird method.

dSupervised Resistance Training v Control

°Home Resistance Training v Control

Risk of bias legend

(A) True randomization (selection & allocation bias)

(B) Allocation concealment (selection & allocation bias)

(C) Similarity at baseline (selection & allocation bias)

(D) Blinding of participants (administration of intervention/exposure bias)

(E) Blinding of those delivering treatment (administration of intervention/exposure bias)
(F) Identical treatment of groups (administration of intervention/exposure bias)

(G) Blinding of outcome assessment (assessment, detection & measurement bias)
(H) Measurement of outcomes (assessment, detection & measurement bias)

(I) Reliability of outcomes measure (assessment, detection and measurement bias)
(J) Incomplete outcome data (participant retention bias)

(K) ITT Analysis (statistical conclusion validity)

(L) Statistical analysis (statistical conclusion validity)

(M) Trial design and deviations (statistical conclusion validity)
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  Study or Subgroup  15.6.1 Low Intensity  ✔ Carter 2002 a ✔ Khalili 2017  Subtotal (Wald b ) Test for overall effect: Z = 1.53 (P = 0.12)  Heterogeneity: Tau² (DL c ) = 0.00; Chi² = 0.07, df = 1 (P = 0.79); I² = 0%  15.6.2 Moderate Intensity ✔ Alp 2009  ✔ Barker 2020 a ✔ Kronhed 2009 ✔ Oksuz 2017 ✔ Zhang 2022  Subtotal (Wald b ) Test for overall effect: Z = 2.35 (P = 0.02)  Heterogeneity: Tau² (DL c ) = 0.10; Chi² = 11.79, df = 4 (P = 0.02); I² = 66%  15.6.3 Moderate-High Intensity  ✔ Stanghelle 2020 a ✔ Teixeira 2010 ✖ Uzunel 2023  Subtotal (Wald b ) Test for overall effect: Z = 0.75 (P = 0.46)  Heterogeneity: Tau² (DL c ) = 0.07; Chi² = 2.77, df = 1 (P = 0.10); I² = 64%  15.6.4 Not Recorded ✔ Alkan 2011  ✔ Angın 2015 a ✔ Bergland 2011  ✔ Çergel 2019 d  ✔ Çergel 2019 e ✔ Evstigneeva 2016 ✔ Uçar 2025  Subtotal (Wald b ) Test for overall effect: Z = 2.14 (P = 0.03)  Heterogeneity: Tau² (DL c ) = 0.26; Chi² = 22.73, df = 6 (P = 0.0009); I² = 74%  Total (Wald b ) Test for overall effect: Z = 3.68 (P = 0.0002) Test for subgroup differences: Chi² = 2.21, df = 3 (P = 0.53), I² = 0%  Heterogeneity: Tau² (DL c ) = 0.09; Chi² = 40.39, df = 15 (P = 0.0004); I² = 63%  Exercise Mean 6.55 17.72 8.8 7.76 2.7 11 16.61 5.4 27.37 5.1 0.13 13.91 8.6 19.25 2.25 13.5 4.51 SD 20.574361 49.934068 20.761979 18.51 22.7 14.1 19.202302 33.988925 63.280944 28.878174 7.18 7.81 22.213059 30.042904 3.511508 42.211836 22.07 Total 40 92  132 22 180 29 20 34  285 63 43 35  106 15 22 48 20 20 40 22  187  710  Control Mean 1.58 10.75 0.5 3.77 5.4 0.5 0.62 6.9 6.05 3.9 0.47 -3.16 2 2.25 2.25 0.4 1.18 SD 20.574361 30.116688 2.302456 19.13 16.7 2.76 24.017208 33.422688 28.078896 25.937438 9.97 6.71 18.561975 3.143581 3.143581 16.124527 22.12 Total 40 91  131 22 173 37 20 34  286 59 42 34  101 15 16 47 10 10 38 19  155  673 Weight 7.1% 8.9%  16.0% 5.3% 9.9% 6.5% 4.8% 6.5%  33.0% 8.1% 7.2% 0.0%  15.3% 4.4% 3.6% 7.5% 3.9% 4.1% 7.0% 5.2%  35.7%  100.0%  Std. mean difference IV, Random, 95% CI 0.24 [-0.20 , 0.68] 0.17 [-0.12 , 0.46]  0.19 [-0.05 , 0.43] 0.55 [-0.05 , 1.15] 0.21 [0.00 , 0.42] -0.14 [-0.62 , 0.35] 1.01 [0.35 , 1.68] 0.73 [0.24 , 1.22]  0.42 [0.07 , 0.77] -0.04 [-0.40 , 0.31] 0.43 [-0.00 , 0.86] 0.04 [-0.43 , 0.52]  0.18 [-0.29 , 0.64] -0.04 [-0.75 , 0.68] 2.27 [1.43 , 3.11] 0.32 [-0.09 , 0.72] 0.67 [-0.11 , 1.45] 0.00 [-0.76 , 0.76] 0.40 [-0.05 , 0.85] 0.15 [-0.47 , 0.76]  0.50 [0.04 , 0.95]  0.36 [0.17 , 0.55]  Std. mean difference IV, Random, 95% CI                                       -4  -2  0  2  4   Favours Control  Favours Exercise   Risk of Bias A  +  +  +  +  +  +  +  +  +  +  +  ?  +  +  +  +  + B  +  +  +  +  +  ?  +  +  +  +  +  +  +  ?  ?  +  + C  +  +  ?  +  +  +  +  ?  +  −  +  +  +  +  +  +  + D                                   E                                   F  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  + G  +  +  +  +  +  −  ?  +  +  −  ?  −  +  +  +  +  − H  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  + I  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  + J  +  +  +  +  +  +  +  +  ?  +  +  ?  +  +  +  +  + K  ?  ?  +  +  +  ?  −  +  ?  +  +  +  +  +  +  +  + L  +  +  ?  +  +  ?  ?  +  ?  +  ?  ?  +  +  +  ?  + M  +  +  +  +  +  ?  +  +  +  +  +  +  +  +  +  ?  +  Footnotes  a The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.  b CI calculated by Wald-type method.  c Tau² calculated by DerSimonian and Laird method.  d Supervised Resistance Training v Control  e Home Resistance Training v Control Risk of bias legend  (A) True randomization (selection & allocation bias)  (B) Allocation concealment (selection & allocation bias)  (C) Similarity at baseline (selection & allocation bias)  (D) Blinding of participants (administration of intervention/exposure bias)  (E) Blinding of those delivering treatment (administration of intervention/exposure bias)  (F) Identical treatment of groups (administration of intervention/exposure bias)  (G) Blinding of outcome assessment (assessment, detection & measurement bias)  (H) Measurement of outcomes (assessment, detection & measurement bias)  (I) Reliability of outcomes measure (assessment, detection and measurement bias)  (J) Incomplete outcome data (participant retention bias)  (K) ITT Analysis (statistical conclusion validity)  (L) Statistical analysis (statistical conclusion validity)  (M) Trial design and deviations (statistical conclusion validity)                 
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15.5.1 Clinic/Gym
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v Ugar 2025 4.51 22.07 22 1.18 22.12 19 5.2% 0.15[-0.47 , 0.76] —— C X X ) [ XXX KK X
Subtotal (Wald®) 329 312 59.3% 0.47 [0.14, 0.79] ‘
Test for overall effect: Z = 2.83 (P = 0.005)
Heterogeneity: Tau? (DL9) = 0.19; Chi? = 34.28, df = 9 (P < 0.0001); I = 74%
15.5.2 Combined Home & Clinic
v Barker 20209 7.76 18.51 180 3.77 19.13 173 9.9% 0.21[0.00, 0.42] = C X X ) [ X XXX KK XK
v Evstigneeva 2016 13.5 42.211836 40 0.4 16.124527 38 7.0% 0.40[-0.05, 0.85] e C X X ) PPPOPOHS® 2 2
X Uzunel 2023 5.1 28.878174 85 3.9 25.937438 34 0.0% 0.04 [-0.43, 0.52] (X X ) (X X X XX X X ]
Subtotal (Wald®) 220 211 16.8% 0.25[0.06 , 0.44] ‘
Test for overall effect: Z =2.54 (P = 0.01)
Heterogeneity: Tau? (DL9) = 0.00; Chi? = 0.57, df = 1 (P = 0.45); 1= 0%
15.5.3 Home
v Alkan 2011 0.13 7.18 15 0.47 9.97 15 4.4% -0.04 [-0.75, 0.68] — CX X ) 20002 O
v Gergel 2019¢ 2.25 3.511508 20 2.25 3.143581 10 4.1% 0.00[-0.76 , 0.76] —_— ®?2 [ X XXX KK X
v Khalili 2017 17.72 49.934068 92  10.75 30.116688 91 8.9% 0.17 [-0.12, 0.46] = X X ) [ X X K X N X
v Zhang 2022 16.61 19.202302 34 0.62 24.017208 34 6.5% 0.73[0.24 , 1.22] —— CX X ) ® 720060 0O
Subtotal (Wald®) 161 150 23.9% 0.26 [-0.07 , 0.59] ‘
Test for overall effect: Z=1.53 (P = 0.13)
Heterogeneity: Tau? (DL9) = 0.05; Chi? = 4.96, df = 3 (P = 0.17); I = 40%
Total (Wald¢) 710 673 100.0% 0.36 [0.17 , 0.55] ‘
Test for overall effect: Z = 3.68 (P = 0.0002) B 0 5

Test for subgroup differences: Chi? = 1.38, df =2 (P = 0.50), 1> = 0%

Heterogeneity: Tau? (DL¢) = 0.09; Chi? = 40.39, df = 15 (P = 0.0004); I = 63%

Footnotes

Favours Control

aThe QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.
bSupervised Resistance Training v Control
¢Cl calculated by Wald-type method.

9Tau? calculated by DerSimonian and Laird method.
¢Home Resistance Training v Control. The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.

Risk of bias legend

A) True randomization (selection & allocation bias)

B) Allocation concealment (selection & allocation bias)

C) Similarity at baseline (selection & allocation bias)
D) Blinding of participants (administration of intervention/exposure bias)

E) Blinding of those delivering treatment (administration of intervention/exposure bias)
F) Identical treatment of groups (administration of intervention/exposure bias)

H) Measurement of outcomes (assessment, detection & measurement bias)

1) Reliability of outcomes measure (assessment, detection and measurement bias)

J) Incomplete outcome data (participant retention bias)
K) ITT Analysis (statistical conclusion validity)

L) Statistical analysis (statistical conclusion validity)

(
(
(
(
(
(
(G) Blinding of outcome assessment (assessment, detection & measurement bias)
(
(
(
(
(
(

M) Trial design and deviations (statistical conclusion validity)

Favours Exercise
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  Study or Subgroup  15.5.1 Clinic/Gym ✔ Alp 2009  ✔ Angın 2015 a ✔ Bergland 2011 ✔ Carter 2002  ✔ Çergel 2019 b ✔ Kronhed 2009 ✔ Oksuz 2017 ✔ Stanghelle 2020 ✔ Teixeira 2010 ✔ Uçar 2025  Subtotal (Wald c ) Test for overall effect: Z = 2.83 (P = 0.005)  Heterogeneity: Tau² (DL d ) = 0.19; Chi² = 34.28, df = 9 (P < 0.0001); I² = 74%  15.5.2 Combined Home & Clinic  ✔ Barker 2020 a ✔ Evstigneeva 2016 ✖ Uzunel 2023  Subtotal (Wald c ) Test for overall effect: Z = 2.54 (P = 0.01)  Heterogeneity: Tau² (DL d ) = 0.00; Chi² = 0.57, df = 1 (P = 0.45); I² = 0%  15.5.3 Home ✔ Alkan 2011  ✔ Çergel 2019 e ✔ Khalili 2017 ✔ Zhang 2022  Subtotal (Wald c ) Test for overall effect: Z = 1.53 (P = 0.13)  Heterogeneity: Tau² (DL d ) = 0.05; Chi² = 4.96, df = 3 (P = 0.17); I² = 40%  Total (Wald c ) Test for overall effect: Z = 3.68 (P = 0.0002) Test for subgroup differences: Chi² = 1.38, df = 2 (P = 0.50), I² = 0%  Heterogeneity: Tau² (DL d ) = 0.09; Chi² = 40.39, df = 15 (P = 0.0004); I² = 63%  Exercise Mean 8.8 13.91 8.6 6.55 19.25 2.7 11 5.4 27.37 4.51 7.76 13.5 5.1 0.13 2.25 17.72 16.61 SD 20.761979 7.81 22.213059 20.574361 30.042904 22.7 14.1 33.988925 63.280944 22.07 18.51 42.211836 28.878174 7.18 3.511508 49.934068 19.202302 Total 22 22 48 40 20 29 20 63 43 22  329 180 40 35  220 15 20 92 34  161  710  Control Mean 0.5 -3.16 2 1.58 2.25 5.4 0.5 6.9 6.05 1.18 3.77 0.4 3.9 0.47 2.25 10.75 0.62 SD 2.302456 6.71 18.561975 20.574361 3.143581 16.7 2.76 33.422688 28.078896 22.12 19.13 16.124527 25.937438 9.97 3.143581 30.116688 24.017208 Total 22 16 47 40 10 37 20 59 42 19  312 173 38 34  211 15 10 91 34  150  673 Weight 5.3% 3.6% 7.5% 7.1% 3.9% 6.5% 4.8% 8.1% 7.2% 5.2%  59.3% 9.9% 7.0% 0.0%  16.8% 4.4% 4.1% 8.9% 6.5%  23.9%  100.0%  Std. mean difference IV, Random, 95% CI 0.55 [-0.05 , 1.15] 2.27 [1.43 , 3.11] 0.32 [-0.09 , 0.72] 0.24 [-0.20 , 0.68] 0.67 [-0.11 , 1.45] -0.14 [-0.62 , 0.35] 1.01 [0.35 , 1.68] -0.04 [-0.40 , 0.31] 0.43 [-0.00 , 0.86] 0.15 [-0.47 , 0.76]  0.47 [0.14 , 0.79] 0.21 [0.00 , 0.42] 0.40 [-0.05 , 0.85] 0.04 [-0.43 , 0.52]  0.25 [0.06 , 0.44] -0.04 [-0.75 , 0.68] 0.00 [-0.76 , 0.76] 0.17 [-0.12 , 0.46] 0.73 [0.24 , 1.22]  0.26 [-0.07 , 0.59]  0.36 [0.17 , 0.55]  Std. mean difference IV, Random, 95% CI                                      -4  -2  0  2  4   Favours Control  Favours Exercise   Risk of Bias A  +  ?  +  +  +  +  +  +  +  +  +  +  +  +  +  +  + B  +  +  +  +  ?  +  ?  +  +  +  +  +  +  +  ?  +  + C  ?  +  +  +  +  +  +  ?  +  +  +  +  −  +  +  +  + D                                   E                                   F  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  + G  +  −  +  +  +  +  −  +  +  −  +  +  −  ?  +  +  ? H  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  + I  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  + J  +  ?  +  +  +  +  +  +  ?  +  +  +  +  +  +  +  + K  +  +  +  ?  +  +  ?  +  ?  +  +  +  +  +  +  ?  − L  ?  ?  +  +  +  +  ?  +  ?  +  +  ?  +  ?  +  +  ? M  +  +  +  +  +  +  ?  +  +  +  +  ?  +  +  +  +  +  Footnotes  a The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.  b Supervised Resistance Training v Control  c CI calculated by Wald-type method.  d Tau² calculated by DerSimonian and Laird method.  e Home Resistance Training v Control. The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023. Risk of bias legend  (A) True randomization (selection & allocation bias)  (B) Allocation concealment (selection & allocation bias)  (C) Similarity at baseline (selection & allocation bias)  (D) Blinding of participants (administration of intervention/exposure bias)  (E) Blinding of those delivering treatment (administration of intervention/exposure bias)  (F) Identical treatment of groups (administration of intervention/exposure bias)  (G) Blinding of outcome assessment (assessment, detection & measurement bias)  (H) Measurement of outcomes (assessment, detection & measurement bias)  (I) Reliability of outcomes measure (assessment, detection and measurement bias)  (J) Incomplete outcome data (participant retention bias)  (K) ITT Analysis (statistical conclusion validity)  (L) Statistical analysis (statistical conclusion validity)  (M) Trial design and deviations (statistical conclusion validity)                 
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Exercise Control Std. mean difference Std. mean difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI ABCDEFGHI JKLM
15.7.1 <60 years
v Angin 20152 13.91 7.81 22 -3.16 6.71 16 3.6% 2.27[1.43,3.11] —_— 206 P 0P 2026
v Gergel 2019° 19.25 30.042904 20 2.25 3.143581 10 3.9% 0.67 [-0.11, 1.45] — ®2 @ (XX XXX KK]
v Khalili 2017 17.72 49.934068 92 10.75 30.116688 91 8.9% 0.17 [-0.12, 0.46] r- X X ) (XXX X BN X ]
v Oksuz 2017 11 14.1 20 0.5 2.76 20 4.8% 1.01[0.35, 1.68] e ®2 X XK X K
v Ugar 2025 4.51 22.07 22 1.18 2212 19 5.2% 0.15[-0.47 , 0.76] —— [ X X ] (X X XXX XK X ]
Subtotal (Wald®) 176 156  26.5% 0.80 [0.13, 1.47] ’
Test for overall effect: Z =2.33 (P = 0.02)
Heterogeneity: Tau? (DL9) = 0.47; Chi2 = 25.62, df = 4 (P < 0.0001); I = 84%
15.7.2 60-65 years
v Gergel 2019¢ 225 3.511508 20 2.25 3.143581 10 4.1% 0.00 [-0.76, 0.76] — ®2 @ (XXX XXX K]
v Teixeira 2010 27.37 63.280944 43 6.05 28.078896 42 7.2% 0.43[-0.00, 0.86] f=— CX X ) PP 2220
v Zhang 2022 16.61 19.202302 34 0.62 24.017208 34 6.5% 0.73[0.24, 1.22] — C X X ) 2000020
Subtotal (Wald®) 97 86 17.7% 0.46 [0.12, 0.81] ‘
Test for overall effect: Z = 2.62 (P = 0.009)
Heterogeneity: Tau? (DL¢) = 0.02; Chi2 = 2.56, df = 2 (P = 0.28); 12 = 22%
15.7.3 65-70 years
v Alp 2009 8.8 20.761979 22 0.5 2.302456 22 5.3% 0.55[-0.05, 1.15] —— ®Se 2 (XXX XX EX ]
v Carter 20022 6.55 20.574361 40 1.58 20.574361 40 7.1% 0.24[-0.20, 0.68] +— L X X ) (XXX X NN X ]
Subtotal (Wald®) 62 62 12.4% 0.35[-0.01, 0.70] ‘
Test for overall effect: Z = 1.92 (P = 0.06)
Heterogeneity: Tau? (DL¢) = 0.00; Chi2 = 0.67, df =1 (P = 0.41); 2= 0%
15.7.4 >70 years
v Alkan 2011 0.13 7.18 15 0.47 9.97 15 4.4% -0.04 [-0.75, 0.68] — L X X ) [ EX XXX XK ]
v Barker 20202 7.76 18.51 180 3.77 19.13 173 9.9% 0.21[0.00, 0.42] t= X X ) (XX XXX KX XK]
v Bergland 2011 8.6 22.213059 48 2 18.561975 47 7.5% 0.32[-0.09, 0.72] -— LXK X ) (XX XXX X KX]
v Evstigneeva 2016 13.5 42.211836 40 0.4 16.124527 38 7.0% 0.40 [-0.05, 0.85] —— CX X ) XK KX B
v Kronhed 2009 2.7 227 29 5.4 16.7 37 6.5% -0.14[-0.62, 0.35] — [ X X ] (XX XXXKK]
v Stanghelle 2020 5.4 33.988925 63 6.9 33.422688 59 8.1% -0.04 [-0.40, 0.31] — ®Se 2 (XX XXX KXK]
X Uzunel 2023 5.1 28.878174 85 3.9 25.937438 34 0.0% 0.04 [-0.43, 0.52] (X X ) N EORORORCRC RG]
Subtotal (Wald®) 375 369 43.4% 0.16 [0.02, 0.31] .
Test for overall effect: Z = 2.20 (P = 0.03)
Heterogeneity: Tau? (DL9) = 0.00; Chi2 = 4.94, df =5 (P = 0.42); 2= 0%
Total (Wald®) 710 673 100.0% 0.36 [0.17 , 0.55] 0
Test for overall effect: Z = 3.68 (P = 0.0002) o B ) ) A

Test for subgroup differences: Chi2 = 5.71, df = 3 (P = 0.13), 12 = 47.5%

Heterogeneity: Tau? (DL¢) = 0.09; Chi? = 40.39, df = 15 (P = 0.0004); I? = 63%

Footnotes

Favours Control

Favours Exercise

2The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.
Supervised Resistance Training v Control
Cl calculated by Wald-type method.

d9Tau? calculated by DerSimonian and Laird method.
¢Home Resistance Training v Control. The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.

Risk of bias legend

(A) True randomization (selection & allocation bias)

(B) Allocation concealment (selection & allocation bias)

(C) Similarity at baseline (selection & allocation bias)
(D) Blinding of participants (administration of intervention/exposure bias)
(E) Blinding of those delivering treatment (administration of intervention/exposure bias)

(F) Identical treatment of groups (administration of intervention/exposure bias)

(G) Blinding of outcome assessment (assessment, detection & measurement bias)

(H) Measurement of outcomes (assessment, detection & measurement bias)

(I) Reliability of outcomes measure (assessment, detection and measurement bias)

(J) Incomplete outcome data (participant retention bias)
(K) ITT Analysis (statistical conclusion validity)

(L) Statistical analysis (statistical conclusion validity)
(M) Trial design and deviations (statistical conclusion validity)
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  Study or Subgroup  15.7.1 <60 years  ✔ Angın 2015 a  ✔ Çergel 2019 b ✔ Khalili 2017 ✔ Oksuz 2017 ✔ Uçar 2025  Subtotal (Wald c ) Test for overall effect: Z = 2.33 (P = 0.02)  Heterogeneity: Tau² (DL d ) = 0.47; Chi² = 25.62, df = 4 (P < 0.0001); I² = 84%  15.7.2 60-65 years  ✔ Çergel 2019 e ✔ Teixeira 2010 ✔ Zhang 2022  Subtotal (Wald c ) Test for overall effect: Z = 2.62 (P = 0.009)  Heterogeneity: Tau² (DL d ) = 0.02; Chi² = 2.56, df = 2 (P = 0.28); I² = 22%  15.7.3 65-70 years ✔ Alp 2009  ✔ Carter 2002 a  Subtotal (Wald c ) Test for overall effect: Z = 1.92 (P = 0.06)  Heterogeneity: Tau² (DL d ) = 0.00; Chi² = 0.67, df = 1 (P = 0.41); I² = 0%  15.7.4 >70 years ✔ Alkan 2011  ✔ Barker 2020 a ✔ Bergland 2011 ✔ Evstigneeva 2016 ✔ Kronhed 2009 ✔ Stanghelle 2020 ✖ Uzunel 2023  Subtotal (Wald c ) Test for overall effect: Z = 2.20 (P = 0.03)  Heterogeneity: Tau² (DL d ) = 0.00; Chi² = 4.94, df = 5 (P = 0.42); I² = 0%  Total (Wald c ) Test for overall effect: Z = 3.68 (P = 0.0002) Test for subgroup differences: Chi² = 5.71, df = 3 (P = 0.13), I² = 47.5%  Heterogeneity: Tau² (DL d ) = 0.09; Chi² = 40.39, df = 15 (P = 0.0004); I² = 63%  Exercise Mean 13.91 19.25 17.72 11 4.51 2.25 27.37 16.61 8.8 6.55 0.13 7.76 8.6 13.5 2.7 5.4 5.1 SD 7.81 30.042904 49.934068 14.1 22.07 3.511508 63.280944 19.202302 20.761979 20.574361 7.18 18.51 22.213059 42.211836 22.7 33.988925 28.878174 Total 22 20 92 20 22  176 20 43 34  97 22 40  62 15 180 48 40 29 63 35  375  710  Control Mean -3.16 2.25 10.75 0.5 1.18 2.25 6.05 0.62 0.5 1.58 0.47 3.77 2 0.4 5.4 6.9 3.9 SD 6.71 3.143581 30.116688 2.76 22.12 3.143581 28.078896 24.017208 2.302456 20.574361 9.97 19.13 18.561975 16.124527 16.7 33.422688 25.937438 Total 16 10 91 20 19  156 10 42 34  86 22 40  62 15 173 47 38 37 59 34  369  673 Weight 3.6% 3.9% 8.9% 4.8% 5.2%  26.5% 4.1% 7.2% 6.5%  17.7% 5.3% 7.1%  12.4% 4.4% 9.9% 7.5% 7.0% 6.5% 8.1% 0.0%  43.4%  100.0%  Std. mean difference IV, Random, 95% CI 2.27 [1.43 , 3.11] 0.67 [-0.11 , 1.45] 0.17 [-0.12 , 0.46] 1.01 [0.35 , 1.68] 0.15 [-0.47 , 0.76]  0.80 [0.13 , 1.47] 0.00 [-0.76 , 0.76] 0.43 [-0.00 , 0.86] 0.73 [0.24 , 1.22]  0.46 [0.12 , 0.81] 0.55 [-0.05 , 1.15] 0.24 [-0.20 , 0.68]  0.35 [-0.01 , 0.70] -0.04 [-0.75 , 0.68] 0.21 [0.00 , 0.42] 0.32 [-0.09 , 0.72] 0.40 [-0.05 , 0.85] -0.14 [-0.62 , 0.35] -0.04 [-0.40 , 0.31] 0.04 [-0.43 , 0.52]  0.16 [0.02 , 0.31]  0.36 [0.17 , 0.55]  Std. mean difference IV, Random, 95% CI                                       -4  -2  0  2  4   Favours Control  Favours Exercise   Risk of Bias A  ?  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  + B  +  ?  +  ?  +  ?  +  +  +  +  +  +  +  +  +  +  + C  +  +  +  +  +  +  +  +  ?  +  +  +  +  +  +  ?  − D                                   E                                   F  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  + G  −  +  +  −  −  +  +  ?  +  +  ?  +  +  +  +  +  − H  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  + I  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  + J  ?  +  +  +  +  +  ?  +  +  +  +  +  +  +  +  +  + K  +  +  ?  ?  +  +  ?  −  +  ?  +  +  +  +  +  +  + L  ?  +  +  ?  +  +  ?  ?  ?  +  ?  +  +  ?  +  +  + M  +  +  +  ?  +  +  +  +  +  +  +  +  +  ?  +  +  +  Footnotes  a The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.  b Supervised Resistance Training v Control  c CI calculated by Wald-type method.  d Tau² calculated by DerSimonian and Laird method.  e Home Resistance Training v Control. The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023. Risk of bias legend  (A) True randomization (selection & allocation bias)  (B) Allocation concealment (selection & allocation bias)  (C) Similarity at baseline (selection & allocation bias)  (D) Blinding of participants (administration of intervention/exposure bias)  (E) Blinding of those delivering treatment (administration of intervention/exposure bias)  (F) Identical treatment of groups (administration of intervention/exposure bias)  (G) Blinding of outcome assessment (assessment, detection & measurement bias)  (H) Measurement of outcomes (assessment, detection & measurement bias)  (I) Reliability of outcomes measure (assessment, detection and measurement bias)  (J) Incomplete outcome data (participant retention bias)  (K) ITT Analysis (statistical conclusion validity)  (L) Statistical analysis (statistical conclusion validity)  (M) Trial design and deviations (statistical conclusion validity)                 
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Exercise Control Std. mean difference Std. mean difference Risk of Bias
Study or Subgroup  Mean sSD Total Mean sSD Total Weight IV, Random, 95% CI IV, Random, 95% CI ABCDEFGHI JKLM
15.8.1 <30% Participants
Vv Angin 20152 13.91 7.81 22 -3.16 6.71 16 3.6% 2.27[1.43,3.11] _—
v Oksuz 2017 1" 141 20 0.5 2.76 20 4.8% 1.01[0.35, 1.68] —_—
v Ugar 2025 4.51 22.07 22 1.18 2212 19 5.2% 0.15[-0.47,0.76] ——
Subtotal (Wald®) 64 55 13.6% 1.11 [-0.03 , 2.26] S
Test for overall effect: Z=1.91 (P = 0.06)
Heterogeneity: Tau? (DL°) = 0.89; Chi? = 16.03, df = 2 (P = 0.0003); I = 88%
15.8.2 30-60% Participants
v Alkan 2011 0.13 7.18 15 047 9.97 15 4.4% -0.04[-0.75, 0.68] — 02000020
v Carter 20022 6.55 20.574361 40 1.58 20.574361 40 71% 0.24[-0.20, 0.68] “+—
v Teixeira 2010 27.37 63.280944 43 6.05 28.078896 42 7.2% 0.43[-0.00, 0.86] =—
X Uzunel 2023 5.1 28.878174 35 3.9 25.937438 34 0.0% 0.04 [-0.43, 0.52]
Vv Zhang 2022 16.61 19.202302 34 0.62 24.017208 34 6.5% 0.73[0.24,1.22] —
Subtotal (Wald®) 132 131 25.1% 0.39 [0.11, 0.66] ¢
Test for overall effect: Z =2.76 (P = 0.006)
Heterogeneity: Tau? (DL°) = 0.01; Chiz = 3.66, df = 3 (P = 0.30); 1> = 18%
15.8.3 60 - <100% Participants
Subtotal 0 0 Not estimable
Test for overall effect: Not applicable
Heterogeneity: Not applicable
15.8.4 100% Participants
v Barker 20202 7.76 18.51 180 3.77 19.13 173 9.9% 0.21[0.00, 0.42] = ® ® ®
v Bergland 2011 8.6 22.213059 48 2 18.561975 47 7.5% 0.32[-0.09,0.72] -— ® ® ®
v Cergel 2019¢ 19.25 30.042904 20 225 3.143581 10 3.9% 0.67 [-0.11, 1.45] T— @ @ @®
v Cergel 2019¢ 225 3.511508 20 225 3.143581 10 41% 0.00[-0.76, 0.76] —_— @® ® @®
v Evstigneeva 2016 13.5 42.211836 40 0.4 16.124527 38 7.0% 0.40[-0.05, 0.85] —— ® ® 2
v Kronhed 2009 2.7 227 29 54 16.7 37 6.5% -0.14[-0.62, 0.35] —— @® ® ®
v Stanghelle 2020 5.4 33.988925 63 6.9 33.422688 59 8.1% -0.04 [-0.40, 0.31] —-+ 2 @ @®
Subtotal (Wald®) 400 374 47.0% 0.18 [0.03, 0.33] *
Test for overall effect: Z = 2.34 (P = 0.02)
Heterogeneity: Tau? (DL¢) = 0.00; Chi? = 6.35, df = 6 (P = 0.39); 12 = 6%
15.8.5 Not Reported
v Alp 2009 8.8 20.761979 22 0.5 2302456 22 53% 0.55[-0.05, 1.15] — [X X (X XXX XEKX)
v Khalili 2017 17.72 49.934068 92  10.75 30.116688 91 8.9% 0.17 [-0.12, 0.46] | (X X ) (X XXXEXX)]
Subtotal (Wald®) 114 13 14.3% 0.27 [-0.06 , 0.59] -
Test for overall effect: Z=1.59 (P =0.11)
Heterogeneity: Tau? (DL¢) = 0.02; Chiz = 1.26, df = 1 (P = 0.26); 2= 21%
Total (Wald®) 710 673 100.0% 0.36 [0.17 , 0.55] ¢

Test for overall effect: Z = 3.68 (P = 0.0002)
Test for subgroup differences: Chi? = 3.95, df = 3 (P = 0.27), 12 =24.1%
Heterogeneity: Tau? (DL¢) = 0.09; Chi2 = 40.39, df = 15 (P = 0.0004); 12 = 63%

Footnotes

4 2 0 2 4
Favours Control Favours Exercise

aThe QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.

°Cl calculated by Wald-type method.

“Tau? calculated by DerSimonian and Laird method.
9Supervised Resistance Training v Control

¢Home Resistance Training v Control

Risk of bias legend

(A) True randomization (selection & allocation bias)

(B) Allocation concealment (selection & allocation bias)

(C) Similarity at baseline (selection & allocation bias)

(D) Blinding of participants (administration of intervention/exposure bias)

(E) Blinding of those delivering treatment (administration of intervention/exposure bias)
(F) Identical treatment of groups (administration of intervention/exposure bias)

(G) Blinding of outcome assessment (assessment, detection & measurement bias)
(H) Measurement of outcomes (assessment, detection & measurement bias)

(1) Reliability of outcomes measure (assessment, detection and measurement bias)
(J) Incomplete outcome data (participant retention bias)

(K) ITT Analysis (statistical conclusion validity)

(L) Statistical analysis (statistical conclusion validity)

(M) Trial design and deviations (statistical conclusion validity)
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  Study or Subgroup  15.8.1 <30% Participants  ✔ Angın 2015 a ✔ Oksuz 2017 ✔ Uçar 2025  Subtotal (Wald b ) Test for overall effect: Z = 1.91 (P = 0.06)  Heterogeneity: Tau² (DL c ) = 0.89; Chi² = 16.03, df = 2 (P = 0.0003); I² = 88%  15.8.2 30-60% Participants ✔ Alkan 2011  ✔ Carter 2002 a ✔ Teixeira 2010 ✖ Uzunel 2023 ✔ Zhang 2022  Subtotal (Wald b ) Test for overall effect: Z = 2.76 (P = 0.006)  Heterogeneity: Tau² (DL c ) = 0.01; Chi² = 3.66, df = 3 (P = 0.30); I² = 18%  15.8.3 60 - <100% Participants  Subtotal Test for overall effect: Not applicable  Heterogeneity: Not applicable  15.8.4 100% Participants  ✔ Barker 2020 a ✔ Bergland 2011  ✔ Çergel 2019 d  ✔ Çergel 2019 e ✔ Evstigneeva 2016 ✔ Kronhed 2009 ✔ Stanghelle 2020  Subtotal (Wald b ) Test for overall effect: Z = 2.34 (P = 0.02)  Heterogeneity: Tau² (DL c ) = 0.00; Chi² = 6.35, df = 6 (P = 0.39); I² = 6%  15.8.5 Not Reported ✔ Alp 2009 ✔ Khalili 2017  Subtotal (Wald b ) Test for overall effect: Z = 1.59 (P = 0.11)  Heterogeneity: Tau² (DL c ) = 0.02; Chi² = 1.26, df = 1 (P = 0.26); I² = 21%  Total (Wald b ) Test for overall effect: Z = 3.68 (P = 0.0002) Test for subgroup differences: Chi² = 3.95, df = 3 (P = 0.27), I² = 24.1%  Heterogeneity: Tau² (DL c ) = 0.09; Chi² = 40.39, df = 15 (P = 0.0004); I² = 63%  Exercise Mean 13.91 11 4.51 0.13 6.55 27.37 5.1 16.61 7.76 8.6 19.25 2.25 13.5 2.7 5.4 8.8 17.72 SD 7.81 14.1 22.07 7.18 20.574361 63.280944 28.878174 19.202302 18.51 22.213059 30.042904 3.511508 42.211836 22.7 33.988925 20.761979 49.934068 Total 22 20 22  64 15 40 43 35 34  132  0 180 48 20 20 40 29 63  400 22 92  114  710  Control Mean -3.16 0.5 1.18 0.47 1.58 6.05 3.9 0.62 3.77 2 2.25 2.25 0.4 5.4 6.9 0.5 10.75 SD 6.71 2.76 22.12 9.97 20.574361 28.078896 25.937438 24.017208 19.13 18.561975 3.143581 3.143581 16.124527 16.7 33.422688 2.302456 30.116688 Total 16 20 19  55 15 40 42 34 34  131  0 173 47 10 10 38 37 59  374 22 91  113  673 Weight 3.6% 4.8% 5.2%  13.6% 4.4% 7.1% 7.2% 0.0% 6.5%  25.1% 9.9% 7.5% 3.9% 4.1% 7.0% 6.5% 8.1%  47.0% 5.3% 8.9%  14.3%  100.0%  Std. mean difference IV, Random, 95% CI 2.27 [1.43 , 3.11] 1.01 [0.35 , 1.68] 0.15 [-0.47 , 0.76]  1.11 [-0.03 , 2.26] -0.04 [-0.75 , 0.68] 0.24 [-0.20 , 0.68] 0.43 [-0.00 , 0.86] 0.04 [-0.43 , 0.52] 0.73 [0.24 , 1.22]  0.39 [0.11 , 0.66]  Not estimable 0.21 [0.00 , 0.42] 0.32 [-0.09 , 0.72] 0.67 [-0.11 , 1.45] 0.00 [-0.76 , 0.76] 0.40 [-0.05 , 0.85] -0.14 [-0.62 , 0.35] -0.04 [-0.40 , 0.31]  0.18 [0.03 , 0.33] 0.55 [-0.05 , 1.15] 0.17 [-0.12 , 0.46]  0.27 [-0.06 , 0.59]  0.36 [0.17 , 0.55]  Std. mean difference IV, Random, 95% CI                                       -4  -2  0  2  4   Favours Control  Favours Exercise   Risk of Bias A  ?  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  + B  +  ?  +  +  +  +  +  +  +  +  ?  ?  +  +  +  +  + C  +  +  +  +  +  +  −  +  +  +  +  +  +  +  ?  ?  + D                                   E                                   F  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  + G  −  −  −  ?  +  +  −  ?  +  +  +  +  +  +  +  +  + H  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  + I  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  + J  ?  +  +  +  +  ?  +  +  +  +  +  +  +  +  +  +  + K  +  ?  +  +  ?  ?  +  −  +  +  +  +  +  +  +  +  ? L  ?  ?  +  ?  +  ?  +  ?  +  +  +  +  ?  +  +  ?  + M  +  ?  +  +  +  +  +  +  +  +  +  +  ?  +  +  +  +  Footnotes  a The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.  b CI calculated by Wald-type method.  c Tau² calculated by DerSimonian and Laird method.  d Supervised Resistance Training v Control  e Home Resistance Training v Control Risk of bias legend  (A) True randomization (selection & allocation bias)  (B) Allocation concealment (selection & allocation bias)  (C) Similarity at baseline (selection & allocation bias)  (D) Blinding of participants (administration of intervention/exposure bias)  (E) Blinding of those delivering treatment (administration of intervention/exposure bias)  (F) Identical treatment of groups (administration of intervention/exposure bias)  (G) Blinding of outcome assessment (assessment, detection & measurement bias)  (H) Measurement of outcomes (assessment, detection & measurement bias)  (I) Reliability of outcomes measure (assessment, detection and measurement bias)  (J) Incomplete outcome data (participant retention bias)  (K) ITT Analysis (statistical conclusion validity)  (L) Statistical analysis (statistical conclusion validity)  (M) Trial design and deviations (statistical conclusion validity)                 
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Exercise Control Std. mean difference Std. mean difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI ABCDEFGHI JKLM
15.9.1 Osteoporotic Vertebral Fracture (100% participants)
v Barker 20209 7.76 18.51 180 3.77 19.13 173 9.9% 0.21[0.00, 0.42] b= C X X ) [ X XXX KK X
v Bergland 2011 8.6 22.213059 48 2 18.561975 47 7.5% 0.32[-0.09, 0.72] —— CX X ) [ X XXX KK X
v Gergel 2019° 19.25 30.042904 20 2.25 3.143581 10 3.9% 0.67 [-0.11, 1.45] — ®?2 6 [ XX XXX K KX
v Gergel 2019¢ 2.25 3.511508 20 2.25 3.143581 10 4.1% 0.00[-0.76 , 0.76] — ®?2 e [ X XXX KK X
v Evstigneeva 2016 13.5 42.211836 40 0.4 16.124527 38 7.0% 0.40[-0.05, 0.85] —— C X X ) PPPOPOHS® 2 2
v Stanghelle 2020 5.4 33.988925 63 6.9 33.422688 59 8.1% -0.04 [-0.40, 0.31] -+ ®e 2 (XXX X KK X
Subtotal (Wald®) 371 337 40.5% 0.21 [0.06 , 0.36] ’
Test for overall effect: Z =2.78 (P = 0.006)
Heterogeneity: Tau? (DL¢) = 0.00; Chi? = 4.56, df =5 (P = 0.47); 1= 0%
15.9.2 Other Fracture
v Alkan 2011 0.13 7.18 15 0.47 9.97 15 4.4% -0.04 [-0.75, 0.68] — CX X ) 20002 O
v Carter 20022 6.55 20.574361 40 1.58 20.574361 40 7.1% 0.24 [-0.20, 0.68] +— C X X ) [ XXX EE X
v Kronhed 2009 2.7 22.7 29 54 16.7 37 6.5% -0.14 [-0.62, 0.35] —a— CX X ) [ X XXX KK X
v Teixeira 2010 27.37 63.280944 43 6.05 28.078896 42 7.2% 0.43[-0.00, 0.86] — CX X ) PP 2220
X Uzunel 2023 5.1 28.878174 85 3.9 25.937438 34 0.0% 0.04 [-0.43, 0.52] (X X ) (X X X XXX X ]
v Zhang 2022 16.61 19.202302 34 0.62 24.017208 34 6.5% 0.73[0.24 , 1.22] —— C X X ) 72006020
Subtotal (Wald®) 161 168 31.6% 0.27 [-0.03 , 0.57] ‘
Test for overall effect: Z=1.77 (P = 0.08)
Heterogeneity: Tau? (DL®) = 0.05; Chi2 = 7.24, df =4 (P = 0.12); I = 45%
15.9.3 Fracture not Reported
v Alp 2009 8.8 20.761979 22 0.5 2.302456 22 5.3% 0.55[-0.05, 1.15] —— ®e 2 [ X X K XK X R
v Angin 20159 13.91 7.81 22 -3.16 6.71 16 3.6% 2.27[1.43,3.11] —_— 206 X KX B R )
v Khalili 2017 17.72 49.934068 92  10.75 30.116688 91 8.9% 0.17 [-0.12, 0.46] H- C X X ) [ XXX BN X
v Oksuz 2017 1 141 20 0.5 2.76 20 4.8% 1.01[0.35, 1.68] —_— ®2 ®P0PO®PS®2 22
v Ugar 2025 4.51 22.07 22 1.18 22.12 19 5.2% 0.15[-0.47 , 0.76] —— CX X ) [ XXX KK X
Subtotal (Wald®) 178 168 27.9% 0.77 [0.13 , 1.40] ‘
Test for overall effect: Z =2.37 (P = 0.02)
Heterogeneity: Tau? (DL®) = 0.42; Chi2 = 25.44, df = 4 (P < 0.0001); I? = 84%
Total (Wald®) 710 673 100.0% 0.36 [0.17 , 0.55] ‘
Test for overall effect: Z = 3.68 (P = 0.0002) o B 0 5 )

Test for subgroup differences: Chi? = 2.83, df =2 (P = 0.24), 1> =29.4%

Heterogeneity: Tau? (DL°) = 0.09; Chi? = 40.39, df = 15 (P = 0.0004); I* = 63%

Footnotes

Favours Control

Favours Exercise

aThe QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.

bSupervised Resistance Training v Control
‘Home Resistance Training v Control
4ClI calculated by Wald-type method.

¢Tau? calculated by DerSimonian and Laird method.

Risk of bias legend

A) True randomization (selection & allocation bias)

B) Allocation concealment (selection & allocation bias)

C) Similarity at baseline (selection & allocation bias)
D) Blinding of participants (administration of intervention/exposure bias)

E) Blinding of those delivering treatment (administration of intervention/exposure bias)
F) Identical treatment of groups (administration of intervention/exposure bias)

H) Measurement of outcomes (assessment, detection & measurement bias)

1) Reliability of outcomes measure (assessment, detection and measurement bias)

J) Incomplete outcome data (participant retention bias)
K) ITT Analysis (statistical conclusion validity)

L) Statistical analysis (statistical conclusion validity)
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(G) Blinding of outcome assessment (assessment, detection & measurement bias)
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M) Trial design and deviations (statistical conclusion validity)
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  Study or Subgroup  15.9.1 Osteoporotic Vertebral Fracture (100% participants)  ✔ Barker 2020 a ✔ Bergland 2011  ✔ Çergel 2019 b  ✔ Çergel 2019 c ✔ Evstigneeva 2016 ✔ Stanghelle 2020  Subtotal (Wald d ) Test for overall effect: Z = 2.78 (P = 0.006)  Heterogeneity: Tau² (DL e ) = 0.00; Chi² = 4.56, df = 5 (P = 0.47); I² = 0%  15.9.2 Other Fracture ✔ Alkan 2011  ✔ Carter 2002 a ✔ Kronhed 2009 ✔ Teixeira 2010 ✖ Uzunel 2023 ✔ Zhang 2022  Subtotal (Wald d ) Test for overall effect: Z = 1.77 (P = 0.08)  Heterogeneity: Tau² (DL e ) = 0.05; Chi² = 7.24, df = 4 (P = 0.12); I² = 45%  15.9.3 Fracture not Reported ✔ Alp 2009  ✔ Angın 2015 a ✔ Khalili 2017 ✔ Oksuz 2017 ✔ Uçar 2025  Subtotal (Wald d ) Test for overall effect: Z = 2.37 (P = 0.02)  Heterogeneity: Tau² (DL e ) = 0.42; Chi² = 25.44, df = 4 (P < 0.0001); I² = 84%  Total (Wald d ) Test for overall effect: Z = 3.68 (P = 0.0002) Test for subgroup differences: Chi² = 2.83, df = 2 (P = 0.24), I² = 29.4%  Heterogeneity: Tau² (DL e ) = 0.09; Chi² = 40.39, df = 15 (P = 0.0004); I² = 63%  Exercise Mean 7.76 8.6 19.25 2.25 13.5 5.4 0.13 6.55 2.7 27.37 5.1 16.61 8.8 13.91 17.72 11 4.51 SD 18.51 22.213059 30.042904 3.511508 42.211836 33.988925 7.18 20.574361 22.7 63.280944 28.878174 19.202302 20.761979 7.81 49.934068 14.1 22.07 Total 180 48 20 20 40 63  371 15 40 29 43 35 34  161 22 22 92 20 22  178  710  Control Mean 3.77 2 2.25 2.25 0.4 6.9 0.47 1.58 5.4 6.05 3.9 0.62 0.5 -3.16 10.75 0.5 1.18 SD 19.13 18.561975 3.143581 3.143581 16.124527 33.422688 9.97 20.574361 16.7 28.078896 25.937438 24.017208 2.302456 6.71 30.116688 2.76 22.12 Total 173 47 10 10 38 59  337 15 40 37 42 34 34  168 22 16 91 20 19  168  673 Weight 9.9% 7.5% 3.9% 4.1% 7.0% 8.1%  40.5% 4.4% 7.1% 6.5% 7.2% 0.0% 6.5%  31.6% 5.3% 3.6% 8.9% 4.8% 5.2%  27.9%  100.0%  Std. mean difference IV, Random, 95% CI 0.21 [0.00 , 0.42] 0.32 [-0.09 , 0.72] 0.67 [-0.11 , 1.45] 0.00 [-0.76 , 0.76] 0.40 [-0.05 , 0.85] -0.04 [-0.40 , 0.31]  0.21 [0.06 , 0.36] -0.04 [-0.75 , 0.68] 0.24 [-0.20 , 0.68] -0.14 [-0.62 , 0.35] 0.43 [-0.00 , 0.86] 0.04 [-0.43 , 0.52] 0.73 [0.24 , 1.22]  0.27 [-0.03 , 0.57] 0.55 [-0.05 , 1.15] 2.27 [1.43 , 3.11] 0.17 [-0.12 , 0.46] 1.01 [0.35 , 1.68] 0.15 [-0.47 , 0.76]  0.77 [0.13 , 1.40]  0.36 [0.17 , 0.55]  Std. mean difference IV, Random, 95% CI                                      -4  -2  0  2  4   Favours Control  Favours Exercise   Risk of Bias A  +  +  +  +  +  +  +  +  +  +  +  +  +  ?  +  +  + B  +  +  ?  ?  +  +  +  +  +  +  +  +  +  +  +  ?  + C  +  +  +  +  +  ?  +  +  +  +  −  +  ?  +  +  +  + D                                   E                                   F  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  + G  +  +  +  +  +  +  ?  +  +  +  −  ?  +  −  +  −  − H  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  + I  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  + J  +  +  +  +  +  +  +  +  +  ?  +  +  +  ?  +  +  + K  +  +  +  +  +  +  +  ?  +  ?  +  −  +  +  ?  ?  + L  +  +  +  +  ?  +  ?  +  +  ?  +  ?  ?  ?  +  ?  + M  +  +  +  +  ?  +  +  +  +  +  +  +  +  +  +  ?  +  Footnotes  a The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.  b Supervised Resistance Training v Control  c Home Resistance Training v Control  d CI calculated by Wald-type method.  e Tau² calculated by DerSimonian and Laird method. Risk of bias legend  (A) True randomization (selection & allocation bias)  (B) Allocation concealment (selection & allocation bias)  (C) Similarity at baseline (selection & allocation bias)  (D) Blinding of participants (administration of intervention/exposure bias)  (E) Blinding of those delivering treatment (administration of intervention/exposure bias)  (F) Identical treatment of groups (administration of intervention/exposure bias)  (G) Blinding of outcome assessment (assessment, detection & measurement bias)  (H) Measurement of outcomes (assessment, detection & measurement bias)  (I) Reliability of outcomes measure (assessment, detection and measurement bias)  (J) Incomplete outcome data (participant retention bias)  (K) ITT Analysis (statistical conclusion validity)  (L) Statistical analysis (statistical conclusion validity)  (M) Trial design and deviations (statistical conclusion validity)                 
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Exercise Control

Study or Subgroup  Mean SD Total Mean SD Total Weight

Std. mean difference
IV, Random, 95% ClI

Std. mean difference
IV, Random, 95% CI

Risk of Bias

A BCDETFGH

15.10.1 Postmenopausal Osteoporosis

v Alkan 2011 0.13 7.18 15 0.47 9.97 15
v Angin 20152 13.91 7.81 22 -3.16 6.71 16
v Bergland 2011 8.6 22.213059 48 2 18.561975 47
v Cergel 2019° 19.25 30.042904 20 225 3.143581 10
v Cergel 2019° 225 3.511508 20 225 3.143581 10
v Evstigneeva 2016 13.5 42.211836 40 0.4 16.124527 38
v Kronhed 2009 27 22.7 29 54 16.7 37
v Oksuz 2017 1" 141 20 0.5 2.76 20
v Stanghelle 2020 5.4 33.988925 63 6.9 33.422688 59
v Teixeira 2010 27.37 63.280944 43 6.05 28.078896 42
v Ugar 2025 4.51 22.07 22 1.18 22.12 19
Subtotal (Waldd) 342 313

Test for overall effect: Z=2.53 (P = 0.01)
Heterogeneity: Tau? (DL®) = 0.19; Chi? = 35.34, df = 10 (P = 0.0001); I> = 72%

15.10.2 Primary/Other Osteoporosis

v Alp 2009 8.8 20.761979 22 0.5 2.302456 22
v Barker 20202 7.76 18.51 180 3.77 19.13 173
v Carter 2002 6.55 20.574361 40 1.58 20.574361 40
v Khalili 2017 17.72 49.934068 92  10.75 30.116688 91
X Uzunel 2023 5.1 28.878174 35 3.9 25.937438 34
v Zhang 2022 16.61 19.202302 34 0.62 24.017208 34
Subtotal (Waldd) 368 360

Test for overall effect: Z = 3.24 (P = 0.001)
Heterogeneity: Tau? (DL®) = 0.01; Chi2 = 4.95, df =4 (P = 0.29); I = 19%

Total (Wald®) 710

Test for overall effect: Z = 3.68 (P = 0.0002)

Test for subgroup differences: Chi? = 0.39, df =1 (P = 0.53), 1= 0%
Heterogeneity: Tau? (DL®) = 0.09; Chi? = 40.39, df = 15 (P = 0.0004); I> = 63%

Footnotes

4.4%
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7.2%
5.2%

62.3%

5.3%
9.9%
7.1%
8.9%
0.0%
6.5%

37.7%

673 100.0%

-0.04 [-0.75 , 0.68]

2271143, 3.11]
0.32[-0.09 , 0.72]
0.67 [-0.11 , 1.45]
0.00 [-0.76 , 0.76]
0.40 [-0.05 , 0.85]
-0.14 [-0.62 , 0.35]

1.01[0.35, 1.68]
-0.04 [-0.40 , 0.31]
0.43[-0.00 , 0.86]
0.15[-0.47 , 0.76]
0.40 [0.09 , 0.71]

0.55[-0.05 , 1.15]
0.21[0.00, 0.42]
0.24[-0.20 , 0.68]
0.17 [-0.12, 0.46]
0.04 [-0.43 , 0.52]
0.73[0.24 , 1.22]
0.29 [0.11, 0.46]

0.36 [0.17 , 0.55]

Favours Control

-2 0 2

aThe QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.

bSupervised Resistance Training v Control

‘Home Resistance Training v Control

4ClI calculated by Wald-type method.

¢Tau? calculated by DerSimonian and Laird method.

Risk of bias legend

(A) True randomization (selection & allocation bias)

(B) Allocation concealment (selection & allocation bias)

(C) Similarity at baseline (selection & allocation bias)

(D) Blinding of participants (administration of intervention/exposure bias)

(E) Blinding of those delivering treatment (administration of intervention/exposure bias)
(F) Identical treatment of groups (administration of intervention/exposure bias)

(G) Blinding of outcome assessment (assessment, detection & measurement bias)

(H) Measurement of outcomes (assessment, detection & measurement bias)

(I) Reliability of outcomes measure (assessment, detection and measurement bias)

(J) Incomplete outcome data (participant retention bias)
(K) ITT Analysis (statistical conclusion validity)
(L) Statistical analysis (statistical conclusion validity)
(M) Trial design and deviations (statistical conclusion validity)

Favours Exercise

J KLM
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  Study or Subgroup  15.10.1 Postmenopausal Osteoporosis ✔ Alkan 2011  ✔ Angın 2015 a ✔ Bergland 2011  ✔ Çergel 2019 b  ✔ Çergel 2019 c ✔ Evstigneeva 2016 ✔ Kronhed 2009 ✔ Oksuz 2017 ✔ Stanghelle 2020 ✔ Teixeira 2010 ✔ Uçar 2025  Subtotal (Wald d ) Test for overall effect: Z = 2.53 (P = 0.01)  Heterogeneity: Tau² (DL e ) = 0.19; Chi² = 35.34, df = 10 (P = 0.0001); I² = 72%  15.10.2 Primary/Other Osteoporosis ✔ Alp 2009  ✔ Barker 2020 a ✔ Carter 2002 ✔ Khalili 2017 ✖ Uzunel 2023 ✔ Zhang 2022  Subtotal (Wald d ) Test for overall effect: Z = 3.24 (P = 0.001)  Heterogeneity: Tau² (DL e ) = 0.01; Chi² = 4.95, df = 4 (P = 0.29); I² = 19%  Total (Wald d ) Test for overall effect: Z = 3.68 (P = 0.0002) Test for subgroup differences: Chi² = 0.39, df = 1 (P = 0.53), I² = 0%  Heterogeneity: Tau² (DL e ) = 0.09; Chi² = 40.39, df = 15 (P = 0.0004); I² = 63%  Exercise Mean 0.13 13.91 8.6 19.25 2.25 13.5 2.7 11 5.4 27.37 4.51 8.8 7.76 6.55 17.72 5.1 16.61 SD 7.18 7.81 22.213059 30.042904 3.511508 42.211836 22.7 14.1 33.988925 63.280944 22.07 20.761979 18.51 20.574361 49.934068 28.878174 19.202302 Total 15 22 48 20 20 40 29 20 63 43 22  342 22 180 40 92 35 34  368  710  Control Mean 0.47 -3.16 2 2.25 2.25 0.4 5.4 0.5 6.9 6.05 1.18 0.5 3.77 1.58 10.75 3.9 0.62 SD 9.97 6.71 18.561975 3.143581 3.143581 16.124527 16.7 2.76 33.422688 28.078896 22.12 2.302456 19.13 20.574361 30.116688 25.937438 24.017208 Total 15 16 47 10 10 38 37 20 59 42 19  313 22 173 40 91 34 34  360  673 Weight 4.4% 3.6% 7.5% 3.9% 4.1% 7.0% 6.5% 4.8% 8.1% 7.2% 5.2%  62.3% 5.3% 9.9% 7.1% 8.9% 0.0% 6.5%  37.7%  100.0%  Std. mean difference IV, Random, 95% CI -0.04 [-0.75 , 0.68] 2.27 [1.43 , 3.11] 0.32 [-0.09 , 0.72] 0.67 [-0.11 , 1.45] 0.00 [-0.76 , 0.76] 0.40 [-0.05 , 0.85] -0.14 [-0.62 , 0.35] 1.01 [0.35 , 1.68] -0.04 [-0.40 , 0.31] 0.43 [-0.00 , 0.86] 0.15 [-0.47 , 0.76]  0.40 [0.09 , 0.71] 0.55 [-0.05 , 1.15] 0.21 [0.00 , 0.42] 0.24 [-0.20 , 0.68] 0.17 [-0.12 , 0.46] 0.04 [-0.43 , 0.52] 0.73 [0.24 , 1.22]  0.29 [0.11 , 0.46]  0.36 [0.17 , 0.55]  Std. mean difference IV, Random, 95% CI                                     -4  -2  0  2  4   Favours Control  Favours Exercise   Risk of Bias A  +  ?  +  +  +  +  +  +  +  +  +  +  +  +  +  +  + B  +  +  +  ?  ?  +  +  ?  +  +  +  +  +  +  +  +  + C  +  +  +  +  +  +  +  +  ?  +  +  ?  +  +  +  −  + D                                   E                                   F  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  + G  ?  −  +  +  +  +  +  −  +  +  −  +  +  +  +  −  ? H  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  + I  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  + J  +  ?  +  +  +  +  +  +  +  ?  +  +  +  +  +  +  + K  +  +  +  +  +  +  +  ?  +  ?  +  +  +  ?  ?  +  − L  ?  ?  +  +  +  ?  +  ?  +  ?  +  ?  +  +  +  +  ? M  +  +  +  +  +  ?  +  ?  +  +  +  +  +  +  +  +  +  Footnotes  a The QUALEFFO decreases in score, as QoL improves, therefore each mean value was multiplied by -1 as per the Cochrane Handbook (6.5.1), 2023.  b Supervised Resistance Training v Control  c Home Resistance Training v Control  d CI calculated by Wald-type method.  e Tau² calculated by DerSimonian and Laird method. Risk of bias legend  (A) True randomization (selection & allocation bias)  (B) Allocation concealment (selection & allocation bias)  (C) Similarity at baseline (selection & allocation bias)  (D) Blinding of participants (administration of intervention/exposure bias)  (E) Blinding of those delivering treatment (administration of intervention/exposure bias)  (F) Identical treatment of groups (administration of intervention/exposure bias)  (G) Blinding of outcome assessment (assessment, detection & measurement bias)  (H) Measurement of outcomes (assessment, detection & measurement bias)  (I) Reliability of outcomes measure (assessment, detection and measurement bias)  (J) Incomplete outcome data (participant retention bias)  (K) ITT Analysis (statistical conclusion validity)  (L) Statistical analysis (statistical conclusion validity)  (M) Trial design and deviations (statistical conclusion validity)                 
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