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Abstract 

 

This study aims to analyze the effectiveness of resistance band training on increasing lower extremity muscle strength 

and decreasing fall risk indicators in elderly women. The research hypothesis states that resistance band training has a 

positive effect on improving limb functional strength and mobility of the elderly. The main premise of this study is 

based on the fact that the aging process leads to a decrease in muscle strength, limited mobility, balance disorders, and 

an increased risk of falling, so safe, economical, simple, and easy-to-apply exercises are needed. This study uses a 

quantitative approach with a quasi-experimental pretest-posttest control group design. The research sample amounted 

to 20 elderly women who were divided into an experimental group and a control group, 10 respondents each. The 

research instrument used the 30-Second Chair Stand Test to measure the functional strength of the lower extremities 

and the Timed Up and Go Test (TUG) to measure functional mobility as an indicator of the risk of falls. The results of 

the paired sample t-test showed a significant difference between the pretest and posttest on the Chair Stand with a 

value of t = -4.482; p = 0.000; mean difference = -2.250, and in TUG with a value of t = 4.868; p = 0.000; mean 

difference = 1.117. The results of the independent sample t-test showed that in the posttest there was a significant 

difference between the experimental and control groups on the Chair Stand with a value of t = 6.611; p = 0.000; mean 

difference = 4,500, and in TUG with a value of t = -7,590; p = 0.000; mean difference = -2,891. The effect size 

showed a large impact, namely Cohen's d = -1.002 on the Chair Stand pretest-posttest, Cohen's d = 1.089 on the TUG 

pretest-posttest, Cohen's d = 2.957 on the Chair Stand posttest, and Cohen's d = -3.394 on the TUG posttest. Thus, the 

research hypothesis is accepted. Resistance band training is effective in increasing the strength of the lower extremity 

muscles and potentially lowering the risk of falls in elderly women. 
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INTRODUCTION  

Aging is a biological process that has a direct impact on the decline of neuromuscular 

capacity, balance, functional mobility, and independence of daily activities. In the elderly female 

group, the decrease in the mass and strength of the lower extremities muscles is an important 

concern because it is related to sarcopenia, functional weakness, gait disorders, and an increased 

risk of falling. Several studies have shown that leg muscle strength, postural stability, and the ability 

to change positions are the main indicators in maintaining the movement function of the elderly, 

especially in the activities of standing from a chair, walking, climbing stairs, and maintaining 

balance when there is a change in body position (Lai et al., 2021; Yoshiko et al., 2021; Debes et al., 

2024; Žlibinaitė et al., 2025). This condition is increasingly relevant in elderly women because 

hormonal changes, decreased bone density, changes in body composition, and reduced physical 

activity can accelerate the decline in muscle quality and movement function (Fujie et al., 2025; 

Uchida et al., 2024; Wang et al., 2024). 

Strength training has been recommended as an effective nonpharmacological intervention to 

slow down the decline in neuromuscular function. Exercise programs that target the muscles of the 
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lower extremities have been shown to improve strength, balance, mobility, and quality of life in the 

elderly (Berg et al., 2021; Lai et al., 2021; Meigh et al., 2022; Svobodová et al., 2025). In the 

context of fall prevention, increasing leg muscle strength plays a role in improving postural control, 

the body's response to balance disorders, and the ability to perform functional movements safely. 

Therefore, the development of simple, safe, cheap, and easy-to-apply forms of exercise is an 

important need, especially for elderly women who have limited access to training facilities based on 

conventional weight equipment. 

The risk of falling in the elderly is not only caused by age factors, but also by a combination 

of muscle weakness, balance disorders, decreased coordination, limited mobility, and low levels of 

physical activity. Decreased strength in the lower extremities makes it more difficult for the elderly 

to control their bodies when standing, walking, turning, or responding to changes in the 

environment. This condition can increase the risk of injury, loss of independence, fear of 

movement, decreased social participation, and even the burden of long-term care (de Oliveira et al., 

2021; Lai et al., 2025; Li et al., 2023; Varjan et al., 2024). In many older communities, this problem 

is exacerbated by low engagement in structured training, lack of training assistance, and the 

perception that strength training requires heavy equipment and is risky for the elderly. 

Practically, there are still many elderly exercise programs that emphasize light aerobic 

activity or general gymnastics, while resistance training that specifically targets the muscles of the 

lower extremities has not always been systematically applied. In fact, instruments such as the 30-

Second Chair Stand Test and the Timed Up and Go Test (TUG) can be used to assess changes in 

limb functional strength and mobility of the elderly simply. In this article, the research data show 

that resistance band training resulted in significant changes in Chair Stand and TUG results between 

pretest and posttest measurements, as well as showing differences in results between the 

experimental and control groups. The findings indicate that the main problem is not only the decline 

in muscle strength of the elderly, but also the need for an exercise model that can increase 

functional strength and reduce risk indicators of fall in a measurable way. 

Various studies have examined the effectiveness of strength training to improve lower 

extremity function in the elderly. Resistance exercise in elderly pre-frail patients has been shown to 

improve muscle strength, physical fitness, and metabolic parameters (Lai et al., 2021). Home-based 

squat exercises have also been reported to have an impact on leg muscle parameters and physical 

function tests in the elderly (Yoshiko et al., 2021). A home-based progressive exercise intervention 

and a combination of strength training with Tai-Chi show potential in improving physical function 

as well as the involvement of the elderly in more accessible exercise (Liang et al., 2024). In 

addition, sensorimotor and resistance-endurance exercises are equally beneficial for postural control 

and muscle strength in the elderly (Varjan et al., 2024). 

Resistance band or elastic band is one of the training media that is increasingly used because 

it has the characteristics of being safe, portable, economical, easy to adjust the load level, and can 

be applied to various training settings. Strength tests using elastic resistance bands have also been 

developed to estimate the maximum strength of the upper and lower extremities (Haraldsson et al., 

2021). Other research shows that elastic resistance-based exercises, low-intensity strength training, 

and exercises with a blood flow restriction approach can improve muscle strength, muscle mass, 

balance, and mobility function in the middle-aged to elderly age group (Chang et al., 2022; Feng et 

al., 2024; Li et al., 2023; Tumali et al., 2024). In elderly women, eight weeks of strength training 

were also reported to provide changes in body composition, muscle strength, and psychological 
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conditions such as stress perception (Žlibinaitė et al., 2025). 

Although the literature is evidence supporting the effectiveness of strength training for the 

elderly, there are still some research gaps. First, most studies use varied exercise approaches, such 

as squat training, Tai-Chi, sensorimotor training, blood flow restriction, or special tool-based 

exercises, so specific evidence on resistance bands to increase lower extremity strength and lower 

fall risk indicators in older women still needs to be strengthened (Chang et al., 2022; Liang et al., 

2024; Svobodová et al., 2025; Wang et al., 2024). Second, some studies have focused on 

populations with specific clinical conditions, such as stroke, knee pain, osteoarthritis, kidney 

disease, or postoperative disease, so generalizations to relatively independent community elderly 

women are still limited (Ahmed et al., 2022; Berg et al., 2021; Geneen et al., 2022; Mehwish et al., 

2023). Third, research linking changes in functional strength through the Chair Stand Test and 

mobility through TUG within a single fall risk prevention framework still needs to be developed, 

especially on simple interventions that are easily replicated in community settings. 

In this context, resistance bands have applicative advantages because they allow progressive 

weight delivery without the need for an exercise machine, can be used in sitting or standing 

positions, and are relatively safe for elderly women. However, its effectiveness needs to be proven 

through a research design that compares pretest and posttest results and distinguishes changes 

between the experimental and control groups. Thus, this study seeks to bridge the gap between the 

theoretical evidence on the benefits of resistance training and the practical need for a simple, 

measurable, and appropriate exercise model for the characteristics of older women. 

The purpose of this study was to analyze the effectiveness of resistance band training on 

increasing lower extremity muscle strength in elderly women and its implications for reducing the 

risk of falling. In particular, this study assessed changes in functional performance using the 30-

Second Chair Stand Test and the Timed Up and Go Test as indicators of leg strength and mobility. 

The novelty of the study lies in the use of resistance bands as a simple functional strength-based 

intervention focused on elderly women, with statistical assessments that include pretest-posttest 

differential tests, comparison of experimental and control groups, and effect measures. The scope of 

the study was limited to the effect of resistance band training on lower extremity strength and fall 

risk indicators, rather than on other physiological changes such as muscle mass, bone density, 

metabolic biomarkers, or overall quality of life. With this focus, this research is expected to make a 

practical contribution to the development of community training programs that are safe, 

economical, and easy to apply to increase the independence of elderly women's movements. 

 

METHODS  

Research Design 

This study uses a quantitative approach with a quasi-experimental design in the form of a 

pretest-posttest control group design. This design was chosen because the study aimed to test the 

effectiveness of resistance band training on increasing lower extremity muscle strength and 

decreasing fall risk indicators in elderly women. In this design, respondents were divided into two 

groups, namely the experimental group that was given a resistance band training program and the 

control group that did not receive the same exercise treatment. Measurements were taken twice, 

namely before treatment (pretest) and after treatment (posttest). A pretest-posttest design with 

relevant control groups is used in physical exercise research because it allows researchers to 

compare changes within groups while differentiating outcomes between groups after intervention 
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(de Oliveira et al., 2021; Lai et al., 2021; Wang et al., 2024). 

Research Participants 

The participants in this study were 20 elderly women who were divided into two groups, 

namely the experimental group of 10 people and the control group of 10 people. The selection of 

elderly women as the subjects of the study was based on the consideration that this group has a high 

risk of experiencing decreased lower extremity muscle strength, balance disorders, limited mobility, 

and increased risk of falling. These conditions are related to the aging process, changes in body 

composition, decreased muscle mass, and reduced structured physical activity (Debes et al., 2024; 

Fujie et al., 2025; Uchida et al., 2024; Žlibinaitė et al., 2025). The participants involved in the study 

were the elderly who were able to follow the training instructions, could perform basic functional 

tests, and did not have heavy movement barriers that could interfere with the implementation of 

interventions or measurements. The group division was carried out to obtain a comparison between 

respondents who participated in resistance band training and respondents who did not receive 

similar treatment. 

Research Variables 

The independent variable in this study was resistance band training, while the bound 

variable was lower extremity muscle strength and fall risk indicator. Lower extremity muscle 

strength was assessed through the ability to perform standing movements from a sitting position 

repeatedly over a period, while fall risk indicators were assessed through functional mobility 

performance. In the context of the elderly, leg strength and functional mobility are two important 

aspects because they are directly related to the ability to perform daily activities such as standing, 

walking, turning, maintaining balance, and returning to sit safely. Previous research has shown that 

resistance training targeting the lower extremities can improve muscle strength, balance, and 

functional capacity in the elderly (Yoshiko et al., 2021; Akatsu et al., 2022; Varjan et al., 2024; 

Meng et al., 2025). 

Research Instruments 

The instruments used in this study were the 30-Second Chair Stand Test and the Timed Up 

and Go Test (TUG). The 30-Second Chair Stand Test was used to measure the functional strength 

of the lower extremity muscles through the number of standing and sitting movements that 

respondents were able to perform for 30 seconds. This test is relevant because standing from a chair 

requires the strength of the thighs, hips, knees, and lower body stability. Akatsu et al. (2022) 

explained that the 30-second chair stand test reflects the strength of the leg and torso muscles and 

can be used as an indicator of the risk of falls in the elderly. Meanwhile, the TUG is used to assess 

functional mobility. In its implementation, respondents are asked to stand up from their chairs, walk 

at a certain distance, turn around, return to their chairs, and sit back down. Faster travel times 

indicate better mobility, while slower times indicate mobility limitations and a higher potential risk 

of falls. The use of TUG as an indicator of mobility and functional balance is widely used in 

exercise studies in the elderly and groups with lower extremity function disorders (Lai et al., 2021; 

Akatsu et al., 2022; Wang et al., 2024; Varjan et al., 2024). 

Intervention Procedure 

The experimental group was given a resistance band training program focused on 

strengthening the muscles of the lower extremities. The exercise is carried out on the principle of 

elastic resistance, which is the use of resistance from the elastic band to provide a load on muscle 

movement. The form of exercise is directed at activities involving the thighs, pelvis, knees, and 
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ankle muscles, so that it is in accordance with the functional needs of the elderly in standing, 

walking, maintaining balance, and changing positions. The use of resistance bands was chosen 

because the tool is simple, easy to use, portable, safe, and allows for intensity adjustment based on 

individual capabilities. Haraldsson et al. (2021) stated that elastic resistance bands can be used in 

the measurement and development of extremity muscle strength, while Meng et al. (2025) showed 

that elastic resistance training is beneficial for improving lower extremity strength and balance 

function in the elderly. 

Before the training program was carried out, the respondents of the experimental group were 

given an explanation of the purpose of the exercise, how to use the resistance band, the correct body 

posture, and the principles of safety during the exercise. The exercise was carried out in a controlled 

manner by paying attention to the respondents' comfort, physical abilities, and body responses. The 

control group was not given a resistance band training program like the experimental group, thus 

serving as a comparison to the changes that occurred after the intervention period. This approach is 

in line with resistance training research in the elderly that emphasizes the importance of intensity 

regulation, motion safety, and fitness of exercise to individual capacity (Tiggemann et al., 2021; 

Debes et al., 2024; Žlibinaitė et al., 2025). 

Data Collection Procedure 

Data collection is carried out through two stages, namely pretest and posttest. In the pretest 

stage, all respondents from the experimental group and the control group underwent initial 

measurements using the 30-Second Chair Stand Test and TUG. The results of the pretest were used 

to determine the initial ability of the functional strength of the lower extremities and the mobility of 

the respondents before the intervention. After the experimental group followed a resistance band 

training program, posttest measurements were performed with the same instruments. The use of the 

same instruments in the pretest and posttest aims to obtain an objective and measurable picture of 

performance changes. 

Data Analysis Techniques 

Data were analyzed using descriptive and inferential statistics. Descriptive statistics are used 

to describe the results of pretest and posttest measurements on each variable. Before the hypothesis 

test, a normality test was performed using Kolmogorov-Smirnov and Shapiro-Wilk to determine the 

distribution of the data. Furthermore, paired sample t-tests were used to analyze differences in 

pretest and posttest results, while independent sample t-tests were used to compare differences 

between the experimental group and the control group. In addition to statistical significance, the 

study also calculated effect sizes using Cohen's d, Hedges' correction, and Glass's delta. Effect 

measures are necessary so that the interpretation of the results not only depends on the p-value but 

also shows the magnitude of the practical impact of the exercise. This analytical approach is 

relevant in exercise intervention research because it can explain the effectiveness of programs 

statistically and functionally (Lai et al., 2021; Debes et al., 2024; Wang et al., 2024; Meng et al., 

2025). 

 

RESULTS 

The results of this study were compiled to explain the effectiveness of resistance band 

training on increasing lower extremity muscle strength and decreasing fall risk indicators in elderly 

women. The analysis was carried out on 20 respondents divided into experimental groups and 

control groups, each numbering 10 people. Measurements were taken before and after the 
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intervention using two main instruments, namely the 30-Second Chair Stand Test to assess the 

functional strength of the lower extremities and the Timed Up and Go Test (TUG) to assess 

functional mobility and fall risk indicators. Both instruments were chosen because they are relevant 

to evaluate the ability of the elderly to perform basic movements such as standing from a sitting 

position, walking, turning, and returning to sit safely. The use of these indicators of leg strength and 

functional mobility is in line with previous research that placed lower extremity muscle strength, 

balance, and mobility as important components in the prevention of falls in the elderly (Lai et al., 

2021; Yoshiko & Watanabe, 2021; Varjan et al., 2024; Debes et al., 2024; Žlibinaitė et al., 2025). 

Table 1. Normality test result 
 

Kelompok 

Kolmogorov-Smirnova Shapiro-Wilk 

 Statistic df Sig. Statistic df Sig. 

ChairStandPre Ekperiment .264 10 .046 .850 10 .058 

Kontrol .336 10 .002 .784 10 .009 

ChairStandPost Ekperiment .182 10 .200* .937 10 .525 

Kontrol .211 10 .200* .927 10 .421 

TUGPre Ekperiment .236 10 .120 .900 10 .219 

Kontrol .185 10 .200* .882 10 .138 

TUGPost Ekperiment .187 10 .200* .902 10 .233 

Kontrol .159 10 .200* .939 10 .546 

*. This is a lower bound of the true significance. 

a. Lilliefors Significance Correction 

 

Based on the Shapiro-Wilk results, most of the data showed significance values greater than 

0.05, namely the Chair Stand pretest of the experimental group (p = 0.058), the Chair Stand posttest 

of the experimental group (p = 0.525), the Chair Stand posttest of the control group (p = 0.421), the 

TUG pretest of the experimental group (p = 0.219), the TUG pretest of the control group (p = 

0.138), the TUG posttest of the experimental group (p = 0.233), and the TUG posttest of the control 

group (p = 0.546). Only the control group's pretest Chair Stand data showed a p< value of 0.05 at 

Shapiro-Wilk (p = 0.009). In general, the data distribution can still be considered adequate for 

parametric analysis because most of the variables meet the assumption of normality, the sample 

number of each group is relatively balanced, and the follow-up analysis uses the differential test 

commonly applied to the pretest-posttest design of the two groups. 

Table 2. Paired sample test 

 

Paired Differences 

t df 

Sig. (2-

tailed) Mean 

Std. 

Deviation 

Std. Error 

Mean 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Pair 1 Chair Stand Pre – 

Chair Stand Post 

-2.250 2.245 .502 -3.301 -1.199 -4.482 19 .000 

Pair 2 TUG Pre – TUG 

Post 

1.117 1.026 .229 .637 1.597 4.868 19 .000 

 

The results of the paired sample t-test showed a significant change between the pretest and 

posttest in the two main indicators. In the Chair Stand variable, there was a significant difference 

between the pretest and posttest scores with a value of t = -4.482; df = 19; and p = 0.000. The 

average difference value of -2,250 indicates that the performance of the Chair Stand has improved 

after the intervention. Practically, the increase in the number of repetitions in the Chair Stand 
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indicated the respondent's ability to perform standing movements from a sitting position better, 

which reflected an increase in the functional strength of the lower extremity muscles. 

In the TUG variable, the analysis results also showed a significant difference between the 

pretest and posttest with values of t = 4.868; df = 19; and p = 0.000. The average difference of 

1.117 indicates a decrease in TUG travel time after the intervention. In functional interpretation, 

shorter TUG times indicate improved mobility, movement coordination, ability to change positions, 

and walking efficiency. Thus, these results suggest that resistance band training not only impacts 

leg muscle strength but also contributes to improved functional mobility related to reduced risk of 

falling. These findings support the literature evidence that lower extremity resistance training can 

improve muscle strength, physical function, and movement stability in the elderly (Lai et al., 2021; 

Yoshiko & Watanabe, 2021; Meng et al., 2025; Zhang et al., 2025). 

Table 3. Paired samples effect sizes 

 Standardizera Point Estimate 

95% Confidence Interval 

Lower Upper 

Pair 1 Chair Stand Pre – Chair 

Stand Post 

Cohen's d 2.245 -1.002 -1.534 -.453 

Hedges' correction 2.290 -.982 -1.504 -.444 

Pair 2 TUG Pre – TUG Post Cohen's d 1.026 1.089 .523 1.637 

Hedges' correction 1.047 1.067 .512 1.604 

a. The denominator used in estimating the effect sizes.  

Cohen's d uses the sample standard deviation of the mean difference.  

Hedges' correction uses the sample standard deviation of the mean difference, plus a correction factor. 

  

In addition to the statistical significance, the effect size shows the magnitude of the 

intervention in practical terms. On the Chair Stand, Cohen's value d of -1.002 and Hedges' 

correction of -0.982 indicate a large effect. A negative mark on the Chair Stand appears because the 

calculation is done by subtracting the posttest score from the pretest, so that it substantively shows 

an improvement in performance after training. In TUG, Cohen's d value of 1.089 and Hedges' 

correction of 1.067 also showed a large effect. Since TUG scores are interpreted based on travel 

time, a decrease in time after exercise indicates an increase in functional mobility. The large effect 

size value on both variables reinforces that the changes that occur are not only statistically 

significant, but also practically meaningful for the improvement of the movement capacity of 

elderly women. 

These results are in line with a systematic study showing that elastic band-based exercises 

can improve lower extremity strength and balance function in the elderly (Meng et al., 2025). Other 

studies have also reported that resistance training can improve muscle strength, functional capacity, 

body composition, and balance in elderly women and elderly groups with a risk of decreased 

movement function (Debes et al., 2024; Fujie et al., 2025; Uchida et al., 2024; Žlibinaitė et al., 

2025). Therefore, the findings of this study strengthen the position of resistance band as a form of 

exercise that is applicable, safe, and potentially applied in the elderly community training program. 

Table 4. Independent sample t-test result 

 

Levene's Test 

for Equality 

of Variances t-test for Equality of Means 

F Sig. t df 

Sig. 

(2-

tailed) 

Mean 

Difference 

Std. Error 

Difference 

95% 

Confidence 

Interval of the 

Difference 

Lower Upper 
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Chair Stand 

Pre 

Equal variances 

assumed 

.680 .420 .784 18 .443 .400 .510 -.671 1.471 

Equal variances 

not assumed 
  

.784 17.916 .443 .400 .510 -.672 1.472 

Chair Stand 

Post 

Equal variances 

assumed 

1.352 .260 6.611 18 .000 4.500 .681 3.070 5.930 

Equal variances 

not assumed 
  

6.611 17.112 .000 4.500 .681 3.065 5.935 

TUG Pre Equal variances 

assumed 

5.155 .036 -2.924 18 .009 -.979 .335 -1.682 -.276 

Equal variances 

not assumed 
  

-2.924 13.214 .012 -.979 .335 -1.701 -.257 

TUG Post Equal variances 

assumed 

7.216 .015 -7.590 18 .000 -2.891 .381 -3.691 -2.091 

Equal variances 

not assumed 
  

-7.590 12.647 .000 -2.891 .381 -3.716 -2.066 

 The results of the independent sample t-test showed that in the initial measurement of the 

Chair Stand there was no significant difference between the experimental group and the control 

group, with values t = 0.784; df = 18; p = 0.443. This suggests that the initial ability of lower 

extremity functional strength in both groups was relatively comparable before the intervention. 

However, at the final measurement of the Chair Stand, there was a significant difference between 

the experimental group and the control group with a value of t = 6.611; df = 18; p = 0.000. An 

average difference of 4,500 showed that the experimental group had better Chair Stand performance 

than the control group after the intervention. 

In the TUG variable, the pretest results showed an initial difference between the 

experimental and control groups with values t = -2.924; df = 18; p = 0.009. Despite the initial 

differences, the posttest results showed a stronger difference between the two groups with a value of 

t = -7,590; df = 18; p = 0.000. The mean posttest difference of -2.891 indicates that the 

experimental group required a shorter TUG time than the control group. This means that the group 

that received resistance band training showed better functional mobility after the intervention. The 

decrease in TUG time has an important meaning because faster and more stable mobility is one of 

the indicators of a decrease in the risk of falling in the elderly. 

Table 5. Independent sample effect size 

 Standardizera Point Estimate 

95% Confidence Interval 

Lower Upper 

ChairStandPre Cohen's d 1.140 .351 -.538 1.230 

Hedges' correction 1.191 .336 -.515 1.178 

Glass's delta 1.101 .363 -.538 1.246 

ChairStandPost Cohen's d 1.522 2.957 1.639 4.236 

Hedges' correction 1.589 2.831 1.570 4.057 

Glass's delta 1.337 3.365 1.583 5.105 

TUGPre Cohen's d .749 -1.308 -2.267 -.319 

Hedges' correction .782 -1.252 -2.171 -.306 

Glass's delta .948 -1.033 -2.006 -.017 

TUGPost Cohen's d .852 -3.394 -4.782 -1.969 

Hedges' correction .889 -3.250 -4.580 -1.886 
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Glass's delta 1.094 -2.642 -4.104 -1.132 

a. The denominator used in estimating the effect sizes.  

Cohen's d uses the pooled standard deviation.  

Hedges' correction uses the pooled standard deviation, plus a correction factor.  

Glass's delta uses the sample standard deviation of the control group. 

 

The effect size at the final measurement showed a very large impact of the intervention. In 

the Chair Stand posttest, Cohen's d value was 2.957, Hedges' correction was 2.831, and Glass's delta 

was 3.365. This value showed that the difference in lower extremity functional strength 

performance between the experimental and control groups was very large after resistance band 

training. In the TUG posttest, Cohen's d value was -3.394, Hedges' correction was -3.250, and 

Glass's delta was -2.642. A negative mark on the TUG indicates that the experimental group had a 

lower travel time than the control group, which functionally means better mobility performance. 

The magnitude of this effect reinforces the interpretation that resistance band training makes 

a real contribution to improving the movement ability of elderly women. Biomechanically, elastic 

resistance training allows for repetitive and controlled contraction of leg muscles, so that it can 

improve the ability of muscles to generate force, maintain joint stability, and support standing and 

walking movements. Functionally, increased leg strength can improve sit-stand transitions, walking 

speed, postural control, and the ability to respond to changes in body position. This explanation is 

consistent with research that states that resistance training, progressive strength training, and elastic-

based exercise can improve muscle strength, balance, mobility, and functional capacity in the 

elderly (de Oliveira et al., 2021; Lai et al., 2021; Varjan et al., 2024; Wang et al., 2024; Zhang et al., 

2025). 

Overall, the results of the study show that resistance band training is effective in improving 

the strength of the lower extremities muscles and functional mobility of elderly women. The 

increase in the results of the Chair Stand showed that respondents had a better ability to perform 

standing movements from a sitting position repeatedly. This movement is especially important for 

seniors because it represents a daily activity that requires the strength of the thighs, hips, knees, and 

balance control. Meanwhile, the decrease in TUG time showed that respondents were able to walk, 

turn around, and return to sitting more quickly and stably. The combination of Chair Stand 

improvement and TUG improvement indicates that resistance band training contributes to a 

decrease in fall risk factors related to muscle weakness and mobility limitations. 

This finding has practical relevance because resistance bands are an inexpensive, easy-to-

carry, safe, and modifiable resistance level according to the ability of the elderly. Compared to 

conventional weight equipment, resistance bands are easier to apply in community training 

programs, elderly posyandu, fitness centers for the elderly, and home exercises with simple 

supervision. Previous literature has shown that resistance training performed systematically can 

improve physical function, strengthen lower extremity muscles, improve balance, and support the 

prevention of decreased movement capacity in the elderly (Lai et al., 2021; Tiggemann et al., 2021; 

Debes et al., 2024; Meng et al., 2025). In elderly women, strength training interventions have also 

been shown to be relevant for reducing the impact of muscle mass reduction, improving functional 

performance, and maintaining movement independence (Fujie et al., 2025; Uchida et al., 2024; 

Žlibinaitė et al., 2025). 
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DISCUSSION  

The findings of this study show that resistance band training makes a positive contribution 

to improving lower extremity muscle strength and functional mobility of elderly women. 

Rationally, the result can be explained through the characteristic of elastic resistance training that 

allows the muscles to work repeatedly against progressive resistance. In the elderly, improving leg 

muscle capabilities is very important because daily activities such as standing from a chair, walking, 

turning, maintaining balance, and returning to sitting require coordination between the strength of 

the thighs, pelvis, knees, ankles, and postural control. Thus, changes in functional performance after 

the intervention indicate that resistance band training can stimulate neuromuscular adaptations 

relevant to daily movement needs. 

Empirically, improved standing ability and improved mobility show that interventions have 

an impact not only on aspects of strength in isolation, but also on functional abilities related to the 

risk of falls. In elderly women, a decrease in muscle mass, a decrease in contraction capacity, a 

change in body composition, and a decrease in physical activity can accelerate lower extremity 

weakness and balance disorders (Fujie et al., 2025; Uchida et al., 2024; Žlibinaitė et al., 2025). 

Therefore, exercises that target the leg muscles through elastic resistance are rational because they 

provide a stimulus that is quite safe, controlled, and in accordance with the capacity of the elderly. 

These findings reinforce the view that simple strength-training-based interventions can be an 

important strategy in maintaining movement independence and reducing fall risk factors in the 

elderly population. 

The results of this study are in line with various previous studies that reported that resistance 

training can improve muscle strength, mobility, and physical function in the elderly. Lai et al. 

(2021) showed that resistance training in the elderly with pre-fragile conditions was able to increase 

muscle strength and physical performance. Yoshiko et al. (2021) also reported that home-based 

strength training can improve leg muscle parameters and physical function in the elderly. In 

addition, Meng et al. (2025) through a systematic study concluded that elastic band resistance 

training contributes to improved lower extremity strength and balance function in older adults. The 

findings support the results of this study that resistance band is an effective exercise medium to 

improve the functional movement ability of elderly women. 

Research by Zhang et al. (2025) shows that a combination of elastic band training and 

vibration training can improve muscle strength, balance, and mobility in elderly women with a 

history of falls. Debes et al. (2024) emphasized that a structured strength training program can 

improve muscle quality and functional performance in the elderly. Similar findings were also 

reported by Varjan et al. (2024), who compared sensorimotor and resistance-endurance exercise and 

found benefits for both on postural control and physical function in the elderly. This support 

suggests that improved lower extremity function through resistance training is a consistent 

phenomenon across various training approaches. 

However, there are some differences with previous research. Some studies used more 

complex exercise methods, such as blood flow restriction, a combination of strength training with 

Tai-Chi, machine-based exercises, sensorimotor exercises, or multidimensional interventions 

(Chang et al., 2022; Liang et al., 2024; Svobodová et al., 2025; Wang et al., 2024). In contrast to 

this approach, this study uses resistance bands as the main tool that is simpler and easier to apply. 

Another difference lies in the characteristics of the subject and the context of the intervention. 

Several previous studies have been conducted in groups with specific clinical conditions, such as 
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osteoarthritis, stroke, knee pain, kidney disease, or postoperative recovery (Ahmed et al., 2022; 

Berg et al., 2021; Geneen et al., 2022; Mehwish et al., 2023). Therefore, the contribution of this 

study lies in strengthening the evidence that simple resistance exercises are also relevant for 

community elderly women who need increased strength and functional mobility. 

Theoretically, the effectiveness of resistance band training can be explained through the 

principles of neuromuscular adaptation and exercise specificity. When the muscles of the lower 

extremities are given repeated restraint, the neuromuscular system adapts through increased 

activation of motor units, coordination between muscles, movement efficiency, and the ability to 

generate force. In the elderly, early adaptations of strength training often have to do with improved 

nerve control and movement coordination before the occurrence of greater muscle structural 

changes. This explains why resistance training can improve functional performance even with a 

simple tool such as a resistance band. 

The principle of specificity is also seen in this study. Exercises involving the thighs, pelvis, 

knees, and ankle muscles are directly related to standing, walking, and balancing activities. 

Therefore, the improvement in functional ability after exercise can be understood as the result of a 

transfer from the stimulus of exercise to daily activities. Research by Haraldsson et al. (2021) shows 

that elastic resistance bands can be used to assess and develop upper and lower extremity strength. 

Meanwhile, Tiggemann et al. (2021), de Oliveira et al. (2021), and Wang et al. (2024) affirm the 

importance of resistance training in improving physical function, body composition, and 

neuromuscular capacity in adult and elderly populations. 

In terms of intervention development, this study shows that resistance band training can be 

positioned as a community-based functional training model. That is, the exercises are not only 

directed at mechanically strengthening the muscles, but also at increasing the movement capacity 

that has direct relevance to the prevention of falls. This interpretation is in line with modern 

exercise approaches in the elderly that emphasize the relationship between strength, balance, 

mobility, and functional independence (Lai et al., 2021; Meng et al., 2025; Varjan et al., 2024; 

Zhang et al., 2025). Thus, resistance bands can be developed as a progressive training medium that 

is flexible, easily modified, and can be adjusted to the level of ability of the elderly. 

The findings of this study have practical implications that resistance band training can be 

used as an alternative to strength training programs that are safe, economical, easy to implement, 

and suitable for elderly women who are at risk of experiencing decreased lower extremity strength, 

mobility disorders, and increased risk of falling. The characteristics of the resistance band are 

portable, do not require a large space, and can be used in sitting or standing positions, making this 

exercise relevant to be applied in elderly posyandu, community fitness centers, social homes, 

physiotherapy clinics, and home exercise programs with simple supervision.  

In its implementation, the exercise needs to be arranged progressively taking into account 

the initial ability of the elderly, the level of band elasticity, the number of reps, the number of sets, 

the speed of movement, the complexity of body position, as well as the individual's response during 

the exercise. Safety principles remain a priority through warm-ups, clear technical instructions, 

assistance during movement, and periodic evaluations of strength development and mobility. This 

approach is in line with previous research recommendations that emphasize the importance of safe, 

individualized, progressive, and sustainable resistance training in the elderly (Debes et al., 2024; 

Lai et al., 2021; Žlibinaitė et al., 2025). In addition, the use of Chair Stand Test and TUG can help 

health workers, exercise instructors, physiotherapists, and elderly program managers monitor 
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changes in lower extremity strength and functional mobility in a simple and objective manner. 

 

CONCLUSION  

Based on the results of the study, it can be concluded that resistance band training is 

effective in increasing the strength of the lower extremity muscles and improving functional 

mobility in elderly women. The performance improvement on the 30-Second Chair Stand Test 

showed that respondents who participated in the exercise had better ability to perform repetitive 

standing and sitting movements, which represented an increase in the functional strength of the leg 

muscles. In addition, improvements in the results of the Timed Up and Go Test showed that 

resistance band training contributed to improved walking, reversing, changing positions, and 

returning to sitting more efficiently. Thus, this exercise not only has an impact on the aspect of 

muscle strength, but also relates to a decrease in the risk of falling indicators. The research 

hypothesis that resistance band training has a positive effect on improving lower extremity strength 

and reducing the risk of falls in elderly women is acceptable. These findings show that resistance 

bands can be used as a safe, simple, economical, and easily applied exercise medium in elderly 

exercise programs. This exercise is suitable for use in community environments, elderly posyandu, 

fitness centers for the elderly, physiotherapy clinics, and home exercise programs with adequate 

supervision. Practically, resistance band training programs need to be designed progressively 

according to individual abilities, taking into account movement safety, exercise intensity, execution 

techniques, and periodic evaluation. This study still has limitations in the relatively small sample 

count and the scope of measurements that focus on functional strength and mobility. Therefore, 

follow-up research is recommended involving a larger number of respondents, longer duration of 

interventions, as well as additional measurements such as static-dynamic balance, muscle mass, 

quality of life, and history of fall events so that the effectiveness of exercise can be explained more 

comprehensively. 

 

RECOMMENDATION 

Based on the results of the study, resistance band training is recommended as a form of 

strength training that can be applied to elderly women to increase the strength of the lower 

extremity muscles and improve functional mobility. This exercise program should be carried out 

regularly, gradually, and adjusted to the physical abilities of each elderly. The implementation of 

the exercise needs to begin with warm-up, the provision of correct technical instructions, 

supervision during the exercise, and cooling down to reduce the risk of injury. For health workers, 

physiotherapists, exercise instructors, and senior program managers, resistance band training can be 

included in community physical activity programs because the tools are simple, easy to obtain, 

inexpensive, and do not require special facilities. Exercises can be carried out at elderly posyandu, 

fitness centers for the elderly, physiotherapy clinics, social institutions, or home environments with 

appropriate assistance. The use of simple tests such as the 30-Second Chair Stand Test and the 

Timed Up and Go Test is also recommended to monitor the development of limb strength and 

mobility of the elderly on a regular basis. For the elderly, this exercise needs to be done by paying 

attention to the sense of security, comfort, and limits of the body's capabilities. If pain, dizziness, 

excessive fatigue, or instability when moving occurs, exercise should be stopped temporarily and 

consulted with a companion or health professional. For subsequent researchers, it is recommended 

to involve a larger sample count, longer duration of exercise, more controlled variations in exercise 
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intensity, as well as additional measurements such as static-dynamic balance, muscle mass, quality 

of life, and history of fall events. Follow-up research can also compare the effectiveness of 

resistance bands with other forms of exercise to obtain recommendations for a more comprehensive 

exercise program for the elderly. 
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