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  Abstract 
Objective: This study aims to systematically evaluate the effectiveness of re-
sistance training in preventing sarcopenia among older adults. Methods: A com-
prehensive search was conducted in databases including PubMed, Cochrane Li-
brary, Web of Science, and Embase to identify randomized controlled trials (RCTs) 
investigating the role of resistance training in preventing sarcopenia in the elderly. 
The Cochrane risk-of-bias assessment tool was used to evaluate the risk of bias in 
the included studies. Data were analyzed using Review Manager 5.4.1 for meta-
analysis. Results: Seven high-quality RCTs involving a total of 272 sarcopenia pa-
tients were selected. The meta-analysis focused on the indicator of gait speed. The 
resistance training group demonstrated a significant improvement in gait speed 
[MD=0.2, 95% CI (0.14, 0.27), P<0.00001]. Conclusion: This systematic review 
and meta-analysis found that resistance training had a notable effect on enhancing 
gait speed. This provides new insights and evidence for the prevention and treat-
ment of sarcopenia. It is recommended that future large-sample, multicenter clinical 
trials should be conducted to further validate and optimize the application of re-
sistance training in preventing sarcopenia in older adults. 
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1. Introduction 

Sarcopenia is a syndrome characterized by progressive age-related decline in skeletal muscle mass, strength, and 
function, which has emerged as a significant public health challenge for the global aging population [1]. According 
to World Health Organization data, the prevalence of sarcopenia among older adults aged 65+ years worldwide 
reaches 10%-27%, with projections indicating over 200 million affected individuals by 2050 [2]. This condition not 
only increases fall risk by 5-fold and disability incidence by 3-fold, but also significantly elevates all-cause mortality, 
incurring approximately $18.7 billion in additional annual healthcare expenditures [3]. 

Current clinical interventions primarily employ a dual-strategy approach combining nutritional supplementation 
(protein/vitamin D) and exercise therapy. Although protein supplementation can delay muscle loss, its efficacy as 
monotherapy shows interindividual variability and is limited by absorption efficiency [4]. In contrast, regular 
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resistance training (RT) demonstrates unique physiological intervention advantages [5]. Recent studies have eluci-
dated RT’s multidimensional mechanistic benefits: mechanical loading stimulates muscle protein synthesis rates; 
modulates anabolic hormone levels (growth hormone/testosterone/IGF-1); and improves neuromuscular coordination 
by enhancing motor unit recruitment efficiency [6, 7]. However, systematic evaluation of RT’s preventive effects 
against sarcopenia in older adults remains lacking. This study aims to quantitatively assess RT’s efficacy for sarco-
penia prevention in elderly populations through a systematic review and meta-analysis. 

2. Materials and Methods 

2.1 Search Strategy 

A comprehensive literature search was conducted using a combination of subject headings and free-text terms. Chi-
nese databases included Wanfang Database, China Science and Technology Journal Database, and CNKI, while in-
ternational databases comprised PubMed, Cochrane Library, Web of Science, and Embase. The search period spanned 
from the inception of each database to December 25, 2024. Additionally, reference lists of included studies were 
manually screened to identify additional relevant literature. 

2.2 Inclusion Criteria 

1) Participants: Older adults aged ≥60 years diagnosed with sarcopenia, meeting population criteria as defined in the 
study protocol; 2) Intervention: The experimental group underwent resistance training (RT), while the control group 
received no intervention or non-RT interventions; 3) Outcome measures: Handgrip strength, gait speed, and skeletal 
muscle mass; 4) Study design: Randomized controlled trials (RCTs). 

2.3 Exclusion Criteria 

1)Review articles or commentaries; 2) Studies with inconsistent statistical methods or outcome measures; 3) Retro-
spective studies; 4) Studies lacking extractable data for analysis. 

2.4 Literature Screening and Data Extraction 

Two researchers independently screened titles and abstracts based on the inclusion and exclusion criteria. Irrelevant 
studies were excluded, and full texts of potentially eligible articles were reviewed for final selection. Discrepancies 
were resolved through discussion or consultation with a third researcher. 

2.5 Risk of Bias Assessment 

Two reviewers independently assessed methodological quality using the Cochrane Risk of Bias Tool (version 5.4.1) 
for RCTs. The evaluation covered six domains: Random sequence generation, Allocation concealment, Blinding, 
Incomplete outcome data, Selective reporting, Other biases. Each domain was rated as low risk, unclear risk, or high 
risk. Studies with low bias risk were considered more reliable for analysis. 

2.6 Statistical Analysis 

Meta-analysis and subgroup analyses were performed using RevMan 5.4.1, with forest plots generated for visualiza-
tion. Studies were stratified into medium-term interventions (8-12 weeks) and long-term interventions (16–32 weeks). 
Mean difference (MD) with 95% confidence intervals (CI) was calculated for continuous outcomes. Heterogeneity 
was assessed using the I² statistic and Q-test: Fixed-effect model if P ≥ 0.05 or I² ≤ 50% (indicating homogeneity), 
Random-effect model if P < 0.05 or I² > 50% (indicating heterogeneity). 

3. Results 

3.1 Literature Screening Results 

A total of 179 articles were retrieved from the databases. After removing 54 duplicates, the remaining 125 articles 
underwent title and abstract screening, during which 18 articles were preliminarily selected for full-text review. Fol-
lowing further evaluation, 7 articles were ultimately included. The literature screening process is illustrated in Fig. 1. 
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Figure 1. PRISMA flow diagram of included studies. 

3.2 Characteristics of Included Studies 

Seven studies meeting the inclusion and exclusion criteria were included (in references), all of which were random-
ized controlled trials (RCTs) conducted in English with complete baseline information documented. The baseline 
characteristics, including age, gender, grip strength, gait speed, and skeletal muscle mass, were balanced across stud-
ies with no statistically significant differences (P > 0.05), demonstrating comparability. Detailed baseline data are 
presented in Table 1 and Table 2. 

Table 1. Characteristics of included studies 

Studies Year 
Age Participants [total(male)] 

Control Experimental Control Experimental 

Cebrià i Iranzo et al. [9] 2018 81.2 ±5.4 82.6 ± 9.1 17(6) 11(3) 

Chen et al. [10] 2017 68.6 ± 3.1 68.9 ± 4.4 15(2) 15(3) 

Flor-Rufino et al. [11] 2023 79.6 ± 7.7 79.9 ±7.2 18(0) 20(0) 

Liao et al. [12] 2018 68.32 ± 6.05 66.67 ± 4.54 23(0) 33(0) 

Seo et al. [13] 2021 72.9 ± 4.75 70.3 ± 5.38 10(0) 12(0) 

Sousa et al. [14] 2013 67.0 ± 5.8 68.5 ± 3.5 17(17) 16(16) 

Vikberg et al. [15] 2019 70.0 ± 0.29 70.9 ± 0.28 34(16) 31(11) 

Table 2. Training protocols and intervention details of included studies 

Studies Training duration and 
frequency 

Measure 

Experimental group Control group 

Cebrià i Iranzo et al. [9] 12 weeks, 3 
times/week Resistance training (40-60% of 1RM load) Usual activity 

Chen et al. [10] 8 weeks, 2 times/week Resistance training (60-70% of 1RM load) Usual activity 

Flor-Rufino et al. [11] 6 months, 2 
times/week Resistance training (70% of 1RM load) Usual activity 

Liao et al. [12] 12 weeks, 3 
times/week Progressive resistance training No intervention 

Seo et al. [13] 16 weeks, 3 
times/week Progressive resistance training Usual activity 

Sousa et al. [14] 32 weeks, 1 time/week Resistance training (65-75% of 1RM load) No intervention 

Vikberg et al. [15] 10 weeks, 3 
times/week Resistance training (Borg CR-10 exertion scale: 6-7) No intervention 

Note. 1RM: One Repetition Maximum 
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3.3 Risk of Bias Assessment 

The Cochrane Risk of Bias tool was utilized to evaluate the methodological quality of the included studies. The results 
indicated that all studies exhibited high risk in the implementation of blinding, while the majority demonstrated low-
risk characteristics in other evaluation domains. Detailed assessment results are presented in Figure 2. 

 
 

 
Figure 2. Risk of bias assessment of included studies. 

3.4 Meta-analysis Results (Gait Speed) 

Four studies involving 144 participants were included. Heterogeneity testing showed no significant statistical differ-
ence (I² = 61%, P = 0.08), and a fixed-effects model was adopted. The results demonstrated that the resistance training 
group showed significantly greater improvement in gait speed than the control group, both at intermediate-term [MD 
= 0.3, 95% CI (0.18, 0.42), P < 0.00001] and long-term follow-up [MD = 0.16, 95% CI (0.07, 0.25), P = 0.0006] (see 
Figure 3 for details). 

 
Figure 3. Meta-analysis of gait speed. 
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4. Discussion 
This systematic review and meta-analysis evaluated the effects of resistance training on sarcopenia-related parameters 
in older adults. The results demonstrated that resistance training showed marked improvements in gait speed. 

Gait speed, as a core indicator of functional mobility, likely benefits from resistance training through enhanced 
lower-extremity muscle strength and neuromuscular coordination [7]. Previous studies suggest that strength gains in 
lower-limb muscles directly improve gait stability and walking efficiency [8]. 

Our risk of bias assessment identified prevalent high risk in blinding implementation—an inherent challenge in 
exercise intervention studies due to participant involvement. However, low-risk characteristics in other domains sup-
port overall methodological rigor. Future studies could mitigate blinding limitations through objective measures (e.g., 
accelerometry) or independent outcome assessors. 

In summary, resistance training has shown substantial clinical advantages in enhancing gait speed. This improve-
ment effectively minimizes the risk of falls and boosts the functional mobility of the elderly, which is a significant 
positive outcome. Despite the current findings, there is still much to learn about the role of resistance training in 
sarcopenia prevention. Future research should prioritize longer-term follow-up data, and improved study designs are 
essential to elucidate resistance training’s multidimensional role in sarcopenia prevention. 
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