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Effects of different exercise interventions on major outcomes in older

adults with sarcopenia and frailty. A network meta — analysis
HE Jun —hao™, YAO Jia —yi, WANG Hao - zhe, ZHU Yong — liang, LONG Jun - cheng, BI Xue - cui
" School of Physical Education and Training, Capital University of Physical Education and Sports, Beijing 100191, China

Abstract: Objective  To systematically compare the relative effects of different exercise interventions on grip strength, timed
up and go test (TUGT) , balance function, and skeletal muscle mass in older adults with sarcopenia and frailty. Methods
PubMed, Embase, Cochrane Library, Web of Science, CINAHL, CNKI, Wanfang Data, and VIP Database were searched
from inception to January 17, 2026 for randomized controlled trials. A random — effects network meta — analysis was conducted
to estimate standardized mean differences (SMDs) and 95% confidence intervals (95% CIs). Results  Nineteen randomized
controlled trials were included (18 entered the network meta — analysis) , involving 1 838 participants. For grip strength, active
resistance/strength — endurance training showed the greatest benefit [ SMD = 1. 18, 95% CI (0.75 to 1.61) ], followed by
single and mixed interventions showed statistically significant effects, but the confidence intervals were wide. No stable
evidence of superiority was observed for balance function or skeletal muscle mass. Conclusion  The effects of different
exercise interventions were outcome — specific. Current evidence supports active resistance/strength — endurance training for
improving grip strength. For TUGT, some single or mixed interventions may confer benefit, but these findings should be
interpreted only within their respective subnetworks. Stable evidence is still lacking for balance function and skeletal muscle
mass.
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Table 1 Basic characteristics of included studies

L PR S, TG i H A
Wu 20251 90/45/45 BDJ 24 J& GS; MM
k% 2025114 120/60/60 YJJ 12 A GS; MM
R FE 7 202003 65/32/33 TC 8 Jl FRT
Morawin 2021 [?3] 80/40,/40 TC 40 J4 GS; MM
Tou 202415 56/29/27 BDJ 16 J GS; TUGT
Wolf 20062 311/158/153 TC 48 J& FRT
FeHg R 2023117 51/18/17/16 BDJ; CWBV 12/ TUGT
Wei 2023 10 163/52/54/57 WOQX; MIX -1 24 J GS; TUGT
Wang 202218 171/57/51/57 BDJ;MIX -1 24 1 GS; TUGT
Meng 202220 150/50/50/50 TC;MIX -1 24 JH GS; TUGT
Li 2022%] 70/35/35 DTQ 24 J& TUGT
Jiayuan 20222 91/30/31/30 MI; TC; MIX - M 24 J GS; TUGT
W 2022122 71/39/38 YlJ 8 Ji BBS

JE 3 3% 2020024) 40/20/20 BDJ 8 Ji GS; TUGT; BBS
1 2020030 36/18/18 YJJ 24 JH TUGT
Saravanakumar 20147 33/11/11/11 TC-A;YG - A 14 JA BBS
Tsang 2013 [2¢] 116/61/55 QG 12 A GS; TUGT
Zhu 2019/} 55/28/27 TC; WBV 8 Jl GS; MM
Rk 2019028 63/32/31 YJJ 12 J4 GS

1F:GS: 48 71, TUGT 2 N7 AT E HHH I ; BBS : Berg V- 1 3% ; FRT : T RE VL A A2 ; MM & #% UBT 4 . BDJ: /\B{4 ( Baduanjin) 5 TC: KR %
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Training) ; DTQ : Hi§i§% ( Ditangquan) ; TC — A ; #f Bl P K #k 28 ( Tai Chi Assisted) ; YG — A &l B M Hi fll ( Yoga Assisted ) ; MI; 1F & F i ( Mindfulness
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Fig.3 Network plots of different exercise interventions for major outcomes in older adults with sarcopenia and frailty
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Table 2 Summary of main results for major outcomes of different exercise interventions in older adults with sarcopenia and frailty
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i S% T [SMD (95% CI) ] P - score Hese
MIX -1 0.98(0.55, 1.41) 0.89 2
YJI 0.43(0.14, 0.73) 0.66 3
BDJ 0.37(0.01, 0.72) 0.61 4
WQX 0.35( -0.18, 0.89) 0.58 5
WBV 0.10( -0.59, 0.80) 0.40 6
QG 0.10( -0.27, 0.47) 0.37 7
TC -0.16( -0.59, 0.27) 0.15 9
PMC -0.32( -1.02, 0.38) 0.09 10

ENLATET L (TUGT) — H— T 1T M 2%

YJJ EAC 1.26(0.00, 2.52) 0.86 1
TC 0.73( -0.18, 1.64) 0.70 2
BDJ 0.72(0.09, 1.36) 0.70 3
AEX 0.64( -0.32,1.60) 0.65 4
WOX 0.39( -1.02, 1.81) 0.50 5
QG 0.11( -0.96, 1.18) 0.37 6
WBV 0.06( -1.39, 1.50) 0.35 7
DTQ -0.66( -2.12, 0.80) 0.10 9

EASATETH LA (TUGT) - RE T HlF M2
MIX - M AEX 1.21(0.36, 2.06) 0.94 1
CWBV 1.01(0.07, 1.95) 0.89 2
MIX -1 0.30( -0.07, 0.67) 0.65 3
TC 0.16( -0.38, 0.70) 0.51 4
BDJ -0.04( -0.57, 0.49) 0.35 6
WOX -0.19( -0.77, 0.39) 0.25 7
EAC -0.69( -1.40, 0.01) 0.03 8

-5 1) fiE (BBS/FRT)

BDJ FAC 0.53( -0.11, 1.16) 0.96 1
TC 0.03( -0.20, 0.25) 0.69 2
YG - A -0.43( -1.66, 0.80) 0.47 4
PMC -1.09( -1.66, —-0.52) 0.15 5
TC - A -1.26( -2.35, -0.17) 0.09 6
HHUTTE (MM)
YIJ PMC 0.40( -0.48, 1.29) 0.74 1
TC 0.32( -0.23, 0.87) 0.65 2
WBV 0.25( -0.28, 0.78) 0.55 3
EAC 0.14( -0.67, 0.95) 0.34 4
T SMD  ARiEfL 8822 5 CLL BARIXH] . 45 TR 1 FIIE 3, P — score MURFIRHEFBUAE AT, a: HF 77 56 T HH RN D00 4% 572 v 14 4 30 1 BT 40
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TR PEER . 95% CI RS 0 WEFAGITEE L,

R3 KL T LR CINeMA JIEHG 8 E VAl

Table 3 CINeMA assessment of confidence in the evidence for major comparisons across outcomes

#H1(GS) AEX EAC 0 0 0 0 0 0 0 =]
MIX -1 0 0 0 0 0 0 0 =]
YJ) 1 0 0 1 0 0 2 fik
BDJ 0 0 1 1 0 0 2 15
WOX 0 0 0 2 0 0 2 1%
WBV 1 0 0 2 0 0 3 A%
QG 1 0 0 2 0 0 3 B
TC 1 0 1 2 0 0 4 AR
PMC 1 0 0 2 0 0 3 Ak
TUGT - B—F1F M 4% YJJ EAC 1 0 0 0 1 0 2 1%
TC 0 0 1 1 1 0 3 A
BDJ 1 0 0 1 1 0 3 HAR
AEX 0 0 0 2 1 0 3 W A%




IAC TR 222 2026 4F45 53 %45 16 #]  Modern Preventive Medicine, 2026, Vol. 53, NO. 16

- 3061 -

(#:3%)
e/ T TH 2 Ul M g BN ommr Ly W IR
WOQX 0 0 0 2 1 0 3 WA
0G 1 0 0 2 1 0 4 AR
WBV 0 0 0 2 1 0 3 AR
DTQ 0 0 0 2 1 0 3 WAk
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PMC 1 0 1 0 0 0 2 1%
TC - A 1 0 1 1 0 0 3 A
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