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A B S T R A C T   A R T I C L E   I N F O 

Elderly people's health and quality of life may suffer if their 
muscle mass declines and their fat mass increases. It is well 
established that weight training is a useful strategy for 
gaining muscle mass and losing body fat, but further research 
is needed to determine how it affects FFMI in senior citizens. 
In order to determine how weight training affects.To identify 
the effect of weight training on fat-free mass index (FFMI). 
To identify the effect of weight training on fat-free mass 
index (FFMI), we used a literature review as a guide to search 
for research articles obtained from the internet using the 
PubMed site. Analysis of the five selected research articles 
showed that weight training can increase fat-free mass index 
in the elderly. The result of this literature review article is 
that weight training has an influence on increasing or 
maintaining FFMI in the elderly. The result in this literature 
review article is that weight training has an influence in 
increasing or maintaining FFMI in the elderly. The ideal 
exercise program for the elderly is regular exercise 2-3 times 
per week. For weight training in the elderly, it is better to use 
a professional trainer in order to prevent injury and 
maximize benefits. Balanced nutritional intake is also very 
necessary in the process of weight training for the elderly. 
Meanwhile, if you do not do weight training, it can reduce 
FFMI in the elderly. It it is explained that the group that was 
not given a weight training program, did not experience an 
increase in FFMI. 
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1. INTRODUCTION 

The elderly is the final stage of human development, this development process is natural 
and cannot be avoided by every individual. The increase in the elderly in the world is very fast, 
in 2020, the number of elderly will reach 1 billion (Geriatri, 2024). Also, according to the 
central statistics agency in Indonesia, it shows that the percentage of the elderly population 
is 11.75% in 2023 (ateng hartono, 2023). The elderly as a whole will experience a decrease in 
biological conditions (Puzzy Handayani & Puspita Sari, 2020). According to Peterson et al., 
(2011) physical and physiological changes in humans are a natural human process. One of the 
significant changes is a decrease in muscle mass and an increase in body fat, which also affects 
the reduction of the free fat mass index (FFMI). Fat-free mass is one of the two components 
of the human body such as bone, muscle, water and connective tissue are part of it (Jennifer 
R. Scott). Fat free mass can be measured by FFMI. FFMI is an important measure to evaluate 
body composition, especially in the elderly, because it can show their general health and 
fitness level (Peterson et al., 2011). 

Physical activity or exercise can improve body composition, such as bone health, body fat, 
and also increase endurance, muscle strength, and flexibility, making the elderly fitter and 
(Rachmah & Ambardini, 2015). There are several types of physical activity for the elderly such 
as aerobic exercise, weight training, flexibility training, and balance training (Izquierdo et al., 
2021). Weight training is a physical activity that uses weights systematically as an aid to build 
muscle strength to achieve goals such as improving the physical condition of members, 
preventing injury, or for health reasons (Sucipto & Widiyanto, 2016). Various studies have 
shown that weight training can help improve FFMI. However, the effectiveness of weight 
training in improving FFMI in the elderly is still a topic that requires further research and a 
comprehensive literature review. 

This article aims to review the existing literature on the effect of weight training on FFMI 
in the elderly. By analyzing the results of previous studies, it is hoped to provide a deeper 
understanding of the benefits of weight training in improving muscle health and body 
composition in the elderly. 

 
2. METHODS 
2.1 Search Strategy 
 

Text The search was conducted on a single database, PubMed, for all published articles 
from the last 5 years. The search strategy consisted of the following combination of keywords 
and Boolean operators: (“weight training” OR “resistance training” OR “strength training”) 
AND (“fat free mass index” OR “fat mass” OR “fat free mass” OR “fat-fat-free”) AND (“older” 
OR “elderly” OR “older people” OR “older adult” OR “mature”).  
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Figure 1. Flowchart of the process of searching and selecting the studies. 

 
2.2 Eligibility Criteria 
 

To be considered for this review, studies had to meet the following eligibility criteria: 
articles published in indexed journals; articles on weight training; studies that included 
information on fat free mass index (FFMI); the population in the study was older adults; and 
articles published in English. 

 
2.3 Removing and Analyzing Data 
 

For consideration, the extracted data were evaluated by researchers who independently 
reviewed the titles and summaries of the articles found, considering the eligibility criteria. 
Disagreements were found with the articles, considering the eligibility criteria. 
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3. RESULTS 
 
Initially, a total of 220 studies were identified in the database. After filtering in the form of 

free full text, randomized controlled trial, and research from the last 5 years, 22 articles were 
found. After manually reading the titles and abstracts of these 22 articles that met the 
required criteria, there were 5 articles. Therefore, this study included a total of 5 articles. 
 

Tabel 1. Effect of weight training on Fat Free Mass Index (FFMI) in the elderly 
 

No. Authors (years) Titles Populations Methods Results 

1. Kim et al., 
(2022) 

Effects of Twenty-
Four Weeks of 
Resistance Exercise 
Training on Body 
Composition, Bone 
Mineral Density, 
Functional Fitness 
and Isokinetic 
Muscle Strength in 
Obese Older 
Women: A 
Randomized 
Controlled Trial 

30 obese 
women 
aged 73-89 
years. 
Resistance 
training 
group (RT) 
= 15 
people, 
control 
group 
(CON) = 15 
people. 

Randomized  
control trial.  
Each group 
conducted a 
pretest-
posttest. 

In the RT group 
there was no 
significant change 
(p=0.07). In the CON 
group there was a 
change (p = 0.58) 

2. T. Balachandran 
et al., (2023) 

Comparison of 
traditional vs. lighter 
load strength 
training on fat-free 
mass,  
strength, power and 
affective responses 
in middle and older-
aged adults: A  
pilot randomized 
trial 

23 people 
aged 
between 50 
and 80 
years old. 
The groups 
were 
divided into 
2, ST 
(lighter 
load) =11 
people and 
LLHR 
(traditional 
load) = 12 
people. 

Randomized  
control trial.  
Each group 
conducted a 
pretest-
posttest. 

Both groups showed 
an increase in fat-
free mass,  
strength, power and 
affective responses. 
There was little 
difference between 
the ST group and the 
LLHR group. 

3. Valdés-Badilla 
et al., (2023) 

Effectiveness of 
elastic band training 
and group-based 
dance on physical 
functional 
performance in older 
women with 
sarcopenia: a pilot 
study 

44 women 
aged 60-90 
years old 

Randomized  
control trial.  
Each group 
conducted a 
pretest-
posttest. 

Statistical analysis 
results showed 
significant 
differences between 
the two groups in 
terms of fat-free 
mass, dominant and 
non-dominant hand 
grip strength, limb 
strength, time to 
complete TUG 
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No. Authors (years) Titles Populations Methods Results 

(Timed Up and Go), 
and walking speed. 

4. Herda et al., 
(2021) 

Changes in Strength, 
Mobility, and Body 
Composition 
Following Self-
Selected Exercise in 
Older Adults 

A total of 
124 
participants 
(38 males 
and 86 
females) 
were 
enrolled in 
the study, 
but only the 
data of 101 
participants 
(34 males 
and 67 
females) 
were 
analyzed. 
The age 
criterion for 
this study 
was 50 
years and 
above. 

Randomized  
control trial.  
Each group 
conducted a 
pretest-
posttest. 

Self-selected and 
self-regulated 
exercise intensity for 
12 weeks improved 
resting heart rate, 
fat-free mass, body 
fat percentage, 
handgrip strength, 
bench press 
strength, leg press 
strength, and all 
mobility measures (p 
< .05) in both men 
and women despite 
supplementation 
status. This suggests 
that additional 
protein in well-fed 
and healthy older 
people does not 
increase the benefits 
of exercise. 

5. Campa et al., 
(2021) 

Effects of a 12-Week 
Suspension versus 
Traditional 
Resistance Training 
Program on Body 
Composition, 
Bioimpedance 
Vector Patterns, and 
Handgrip Strength in 
Older Men: A 
Randomized 
Controlled Trial 

Thirty-six 
sedentary 
elderly men 
(age 67.4 ± 
5.1 years, 
body 
weight 76.6 
± 10.7 kg, 
height 1.68 
± 0.72 m, 
body mass 
index 27.1 ± 
3.3 kg/m2 )  

Randomized  
control trial.  
Setiap 
kelompok 
dilakukan 
pretest-
posttest. 

The results of the 
analysis showed 
significant changes in 
the observed 
variables, such as 
increased muscle 
mass, decreased fat 
mass, and increased 
hand grip strength 
after suspense 
training over a period 
of time. 

 
In study no. 1, Kim et al. study, this study was conducted for 24 weeks from July 19, 2021 

to January 23, 2022. 40 obese women aged 73-89 years were involved in this study. Inclusion 
criteria were participants with body fat percentage >30% and participants with low physical 
activity levels according to the International Physical Activity Questionnaire-short form (<600 
MET minutes/week/not exercising for the past 6 months). Exclusion criteria were 
uncontrolled chronic diseases, history of acute myocardial infarction, history of joint 
replacement or lower limb fracture within the previous 6 months, and severe cognitive 
impairment. The participants were randomly divided into two groups: a weight training group 
(RT) and a control group (CON). However, ten participants withdrew due to personal reasons 
and injuries. Thus, 30 participants completed the study (RT: n=15, CON: n=15).  
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The training group followed the RT program for 60 minutes per session (10:30 to 11:30) 
and 2 sessions per week for 24 weeks. The training program consisted of 10 minutes of warm-
up (dynamic and static stretching), 40 minutes of RT, and 10 minutes of cool-down (static 
stretching). Weight training consisted of abdominal curl-up, biceps curl, chest press, front 
shoulder raise, lateral shoulder raise, seated row, triceps extension, calf raise, chair squat, hip 
extension, hip flexion, standing abduction, standing adduction, and toe raise. The intensity of 
the exercises including the number of reps increased progressively every 4 weeks. Exercise 
intensity was set in three sets of 10-15 repetitions (yellow band: 1-4 weeks 10 reps, 5-8 weeks 
12 reps, 9-12 weeks 15 reps; red band: 13-16 weeks 10 reps, 17-20 weeks 12 reps, 21-24 
weeks 15 reps) with a perceived exertion score of 7 or 8 on the OMNI-Resistance Exercise 
Scale of Perceived Exertion (0: very easy to 10: very hard). This range has been reported to 
correspond to an exercise intensity level of 70-80% of one-repetition maximum (1RM) with 
90 seconds rest per set.  

 The RT group fat-free mass results were: pre-test = 35.15 ± 4.17 (32.85-37.46), post-
test = 35.22 ± 3.97 (33.02-37.42), mean = 0.07 (-0.43-0.57). That is, weight training does not 
make significant changes to the fat-free mass index in the elderly. While the results of the fat-
free mass of the CON group (who did not do weight training) were: pre-test = 35.03 ± 3.53 
(33.15-36.90), post-test = 34.45 ± 3.31 (32.68-36.21), mean = -0.58 (-0.89--0.27). That is, when 
not doing weight training there is a change in the fat-free mass index in the elderly. The 
conclusion of the study is that weight training is suitable for maintaining or increasing the fat-
free mass index in the elderly, otherwise if you do not do weight training, it will decrease the 
fat-free mass index in the elderly. 

In study no. 2, according to Balachandran et al. this study was conducted over a period of 
10 weeks, with twice weekly exercise. The sample used in this study was 23 people with 
criteria aged between 50 and 80 years, living independently in the community, and able to 
read and communicate in English. Exclusion criteria included neurological disorders, severe 
musculoskeletal disorders, severe depression, severe vestibular problems, concurrent use of 
cardiovascular, psychotropic, and antidepressant medications, participation in a structured 
exercise program using weights in the past six months, and active participation in resistance 
training or balance programs. The sample was grouped into 2 groups, traditional weight 
training (LLHR) = 12 people and light weight training (ST) 11 people. 

The exercise program performed by both groups was based on the ACSM resistance 
training guidelines, with participants maintaining an exercise intensity of 7-8 on the 0-10 RPE 
scale and a volume of 2-3 sets. Participants were instructed to lift the weight in a controlled 
manner, and the load was increased by 5-10% when they could perform 2-3 sets of 12 or 24 
repetitions while reporting an RPE of <7. A 2-3-minute recovery period was given between 
sets for multi-joint exercises and 1-2 minutes for single-joint exercises. Both groups 
performed three lower body exercises (leg press, leg extension, and leg curl) and five upper 
body exercises (chest press, shoulder press, seated row, arm curl, and triceps pushdown). 

For body composition, FFM increased (ST: 0.24 kg, 1%; LLHR: 0.67 kg, 1.4%) and showed a 
small between-group difference of 0.27 kg, 95% CI (- 0.87, 1.42). PP analysis was similar (ST: 
0.52 kg, 1%; LLHR: 0.85 kg, 2%) with a trivial between-group difference of 0.22 kg, 95% CI (-
0.87, 1.31). For leg press strength (1RM), both groups increased strength (ST: 20kg, 14%; 
LLHR: 8kg, 5%) and showed a small effect of -14 kg (-23, -5) in favor of the ST group. Strength 
endurance (repetitions) (ST: 2 repetitions, 6.1%; LLHR: 10 repetitions, 37%), however, showed 
a moderate effect of 8 repetitions (2, 14) in favor of the LLHR group. Leg press strength (ST: 
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86.60W, 8%; LLHR: 110W, 9.6%) showed a moderate effect of 41 (-42, 124) in favor of the 
LLHR group. For physical function, chair stand (ST: - 4.3s, 21%; LLHR: -2.2s, 12%) showed a 
small effect of 1.66 s (0.44, 2.88) in favor of the ST group, while GUG (ST: - 0.6 s, 11%; LLHR: -
0.7 s, 13%) showed a small effect-0.12 s (- 0.53, 0.29) in favor of the LLHR group. For self-
reported function, PROMIS mobility 2.29 (- 2.96, 7.53) and physical function 1.95 (- 3.23, 7.13) 
showed small and trivial effects in favor of the LLHR group. 

This study revealed that pragmatic whole-body high-intensity strength training with lighter 
loads (20-24 reps) to deliberate failure (7-8 RPE) is feasible and acceptable in healthy middle-
aged and older individuals. Furthermore, both groups improved FFM, strength, power, 
physical function and strength endurance. 

In study no. 3, Badilla et al. study, this study revealed a significant interaction in several 
physical variables between the Experiment-Based Gym (EBG) group and the Diet-Based Gym 
(GBD) group. The results of statistical analysis showed significant differences between the 
two groups in terms of fat-free mass, dominant and non-dominant hand grip strength, leg 
strength, time to complete TUG (Timed Up and Go), and walking speed. As the EBG group 
showed a significant increase of 10.9% (F 1,16 = 18.91; p < 0.001) compared to the GBD group 
which experienced a decrease of 1.97%. The EBG group showed a significant increase of 10.9% 
(F 1,16 = 7.44; p = 0.014) compared to the GBD group which only experienced an increase of 
0.59%. The EBG group experienced a significant increase of 10.21% (F 1,16 = 6.41; p = 0.022) 
compared to the GBD group which experienced an increase of 3.80%. The EBG group showed 
a significant increase of 9.1% (F 1,16 = 17.98; p < 0.001) compared to the GBD group which 
experienced an increase of 3.83%. The EBG group experienced a significant decrease of 14.7% 
in time to complete the TUG (F 1,16 = 7.52; p = 0.014) compared to the GBD group who only 
experienced a decrease of 1.0%. The EBG group showed a 7.6% increase in walking speed (F 
1,16 = 6.40; p = 0.019) compared to the GBD group who experienced a 4.35% increase in 
speed. Overall, these results suggest that the gym-based exercise program (EBG) provided 
more significant physical benefits compared to the diet and gym-based program (GBD), 
especially in terms of improvements in fat-free mass, handgrip strength, leg strength, walking 
speed, and efficiency in completing physical tasks (TUG). 

In sutdy no. 4, Ashley A Herda et al study, the purpose of this trial was to examine the 
effects of self-selected exercise intensity plus whey protein supplementation or placebo on 
vital signs, body composition, bone mineral density, muscle strength, and mobility in older 
adults. A total of 101 participants aged 55 years and older (men [n = 34] and women [n = 67]) 
were evaluated before and after 12 weeks of self-selected free weight training plus 30 
minutes of independent walking three times per week. The participants were randomized 
into two groups: whey protein (n = 46) or placebo (n = 55). A three-way mixed factorial 
analysis of variance was used to test mean differences for each variable. Self-selected and 
self-regulated exercise intensity for 12 weeks increased resting heart rate, fat-free mass, body 
fat percentage, handgrip strength, bench press strength, leg press strength, and all mobility 
measurements (p < .05) in both men and women despite supplementation status. This 
suggests that additional protein in well-fed and healthy older people does not increase the 
benefits of exercise. 

In study no. 5, Campa et al. study, the data results from the article showed that suspension 
training was more effective in improving body composition, muscle strength, and hand grip 
strength in an elderly population compared to traditional exercise methods. The studies used 
bioimpedance methods to measure body composition and muscle strength, as well as 
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statistical analysis to evaluate changes over time during the intervention. The results of the 
analysis showed significant changes in the observed variables, such as increased muscle mass, 
decreased fat mass, and increased handgrip strength after suspension training over a period 
of time. In addition, the suspension training program was also shown to be more effective in 
preventing the decline of muscle mass and hand grip strength in the elderly compared to 
traditional exercises. This study provides important insights into health and fitness care in 
older adults, and highlights the importance of appropriate physical activity in maintaining 
health and muscle strength in the elderly population. 

 
4. DISCUSSION 
 

This literature review examined the effect of different types of weight training, frequency 
and intensity of RT on fat-free mass index in older adults. A positive effect on increasing the 
fat-free mass index of RT was found in 4 of the 5 included studies, while the other one had no 
significant effect, meaning it only maintained the fat-free mass index. 

4.1. Empirical Evidence 
 

Kim et al. (2022) examined the effects of 24 weeks of resistance training on body 
composition in obese older women. The study found that weight training did not lead to 
significant changes in FFMI compared to the control group. This suggests that although weight 
training helps maintain FFM, it may not significantly improve it in all elderly populations. 
Factors such as exercise intensity, duration, and individual variability may affect the results. 

Balachandran et al. (2023) compared traditional strength training with light-weight 
strength training. Both methods showed improvements in FFM, suggesting that variations in 
resistance training intensity may be beneficial for muscle health in the elderly. This finding is 
in line with the principle of progressive loading, where a gradual increase in resistance or load 
during exercise stimulates muscle adaptation and growth. 

Badilla et al. (2023) showed that exercise with elastic bands and group-based dance 
improved physical functional performance and FFM in elderly women with sarcopenia. This 
highlights the effectiveness of resistance training beyond traditional weight training. Elastic 
bands provide a convenient and accessible way to perform resistance exercise, especially for 
those with limited access to gym equipment. 

Herda et al. (2021) showed that self-selected exercise intensity, including resistance 
training, improved various health markers, including FFM, regardless of additional protein 
supplementation. This suggests that intrinsic motivation and self-regulation in exercise 
intensity can produce positive results. Protein supplements, while beneficial, are not the sole 
determinant of muscle growth, emphasizing the importance of consistent resistance training. 

Campa et al. (2021) found significant improvements in muscle mass and handgrip strength 
in elderly men after a 12-week suspension training program. This demonstrates the 
effectiveness of various resistance training methods in improving FFM. Suspension training, 
which utilizes body weight as resistance, can be a versatile and effective method to increase 
strength and muscle mass in the elderly. 
 
4.2 Exercise Program 
 

There are many types of weight training programs that can be done. In his research Kim et 
al. (2022) the types of exercises performed were abdominal curl-up, biceps curls, chest 
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presses, front shoulder raises, lateral shoulder raises, seated row, triceps extension, calf raise, 
chair squat, hip extension, hip flexion, standing abduction, standing adduction, and toe raise. 
In his research Balachandran et al. (2023) the weight training performed was lower body 
exercise (leg press, leg extension, and leg curl) and upper body exercise (chest press, shoulder 
press, seated row, arm curl, and triceps pushdown). In his research Badilla et al. (2023) the 
type of exercise performed was upper body: six movements (pull down, pull back, shoulder 
abduction, biceps curl, triceps, up right now) and lower body: six movements (leg press, ankle 
eversion, ankle dorsiflexion, knee extension, knee flexion, hip flexion). In his research Herda 
et al. (2021) the weight exercises performed were dumbbell chest press exercise, unilateral 
dumbbell bent-over row exercise, and step-up exercise on a 30.5-cm high box with an anti-
slip surface while holding dumbbells in both hands. In his research Campa et al. (2021) the 
exercise program performed was for suspension training, namely: squats, biceps curl, chest 
press, low row, rotational ward, squats with Y deltoid fly, and triceps pushdown and for 
traditional training, namely: squats, alternating lunge, alternating curl with elastic tube, push 
up, plank, row with elastic tube, and alternating lateral raise with elastic tube. A weight 
training program tailored to the elderly, considering their physical abilities and limitations, is 
essential. The program should include a variety of exercises that target major muscle groups 
and progressively increase in intensity. Incorporating exercises that improve balance, 
coordination and flexibility can also improve overall functional performance. 

 
4.3 Frequency and Duration 

Regular training, ideally 2-3 times per week, with sessions lasting 40-60 minutes, 
performing 2-3 sets, each set doing 8-15 reps, and resting for 1 minute in each set, can 
optimize muscle hypertrophy and strength gains. Ensuring adequate recovery between 
sessions is important to prevent overtraining and injury. Alternating different muscle groups 
can allow for adequate rest and recovery. 
 

4.4 Supervision and Support 

Ensuring correct technique and progression through supervised sessions can help prevent 
injury and maximize benefits. Supervision by a trained professional, such as a physical 
therapist or certified personal trainer, can provide guidance on correct form, monitor 
progress, and adjust the program as needed. 

 
4.5 Nutritional Considerations 

Adequate protein intake is essential to support muscle protein synthesis and recovery. 
Seniors may benefit from protein supplements to meet their increased protein needs. 
Combining resistance training with a balanced diet rich in protein, vitamins, and minerals can 
increase the effectiveness of an exercise program. 

 
5. CONCLUSION 
 

The result of this literature review article is that weight training has an influence in 
increasing or maintaining FFMI in the elderly. The ideal exercise program for the elderly is 
regular exercise 2-3 times per week, for upper body exercises such as biceps curl, chest press, 
front shoulder raise, seated row, seated row, arm curl, push up. Lower body exercises leg 
press, leg extension, leg curl, hip flexon, step-up exercise, squat. Upper-lower body exercises 
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with squats with Y deltoid fly and core exercises using plank. Weight training in the elderly is 
better to use a professional trainer in order to prevent injury and maximize benefits. Balanced 
nutritional intake is also very necessary in the process of weight training for the elderly. 
Meanwhile, if you do not do weight training, it can reduce FFMI in the elderly, it is explained 
that the group that was not given a weight training program, the group did not experience an 
increase in FFMI. 

 

6. AUTHORS’ NOTE 
  
This article has no conflict of interest and is free from plagiarism. 
 
7. REFERENCES 
 

Ateng Hartono. (2023). statistik-penduduk-lanjut-usia-2023 (Vol. 20). 

Campa, F., Schoenfeld, B. J., Marini, E., Stagi, S., Mauro, M., & Toselli, S. (2021). Effects of a 
12-week suspension versus traditional resistance training program on body composition, 
bioimpedance vector patterns, and handgrip strength in older men: A randomized 
controlled trial. Nutrients, 13(7). https://doi.org/10.3390/nu13072267 

Geriatri. (n.d.). Jumlah Penduduk Lansia di Dunia Diperkirakan 1,4 Miliar Jiwa pada 2030. 22 
Oktober 2023 Pukul 15.18. 

Herda, A. A., McKay, B. D., Herda, T. J., Costa, P. B., Stout, J. R., & Cramer, J. T. (2021). Changes 
in strength, mobility, and body composition following self-selected exercise in older 
adults. Journal of Aging and Physical Activity, 29(1), 17–26. 
https://doi.org/10.1123/JAPA.2019-0468 

Izquierdo, M., Duque, G., & Morley, J. E. (2021). Physical activity guidelines for older people: 
knowledge gaps and future directions. In The Lancet Healthy Longevity (Vol. 2, Issue 6, 
pp. e380–e383). Elsevier Ltd. https://doi.org/10.1016/S2666-7568(21)00079-9 

Jennifer R. Scott. (n.d.). Yang Harus Anda Ketahui Tentang Massa Bebas Lemak. 

Kim, S. W., Park, H. Y., Jung, W. S., & Lim, K. (2022). Effects of Twenty-Four Weeks of 
Resistance Exercise Training on Body Composition, Bone Mineral Density, Functional 
Fitness and Isokinetic Muscle Strength in Obese Older Women: A Randomized Controlled 
Trial. International Journal of Environmental Research and Public Health, 19(21). 
https://doi.org/10.3390/ijerph192114554 

Peterson, M. D., Sen, A., & Gordon, P. M. (2011). Influence of resistance exercise on lean body 
mass in aging adults: A meta-analysis. Medicine and Science in Sports and Exercise, 43(2), 
249–258. https://doi.org/10.1249/MSS.0b013e3181eb6265 

Puzzy Handayani, S., & Puspita Sari, R. (n.d.). Studi Literatur LITERATURE REVIEW MANFAAT 
SENAM LANSIA TERHADAP KUALITAS HIDUP LANSIA. 

Rachmah, O., & Ambardini, L. (n.d.). AKTIVITAS FISIK PADA LANJUT USIA. 

https://doi.org/10.17509/jpess.v2i2.60950
https://issn.lipi.go.id/terbit/detail/20210421551361340


187 | 	Journal	of	Physical	Education	for	Secondary	Schools,	Volume	3	Issue	1,	April	2023	Hal	1-5	
	

DOI: https://doi.org/10.17509/jpess.v2i2.60950 
p- ISSN 2776-608X e- ISSN 2776-5970   

Sucipto, E., & Widiyanto, W. (2016). Pengaruh latihan beban dan kekuatan otot terhadap 
hypertrophy otot dan ketebalan lemak. Jurnal Keolahragaan, 4(1), 111. 
https://doi.org/10.21831/jk.v4i1.8131 

T. Balachandran, A., Wang, Y., Szabo, F., Watts-Battey, C., Schoenfeld, B. J., Zenko, Z., & 
Quiles, N. (2023). Comparison of traditional vs. lighter load strength training on fat-free 
mass, strength, power and affective responses in middle and older-aged adults: A pilot 
randomized trial. Experimental Gerontology, 178. 
https://doi.org/10.1016/j.exger.2023.112219 

Valdés-Badilla, P., Guzmán-Muñoz, E., Hernandez-Martinez, J., Núñez-Espinosa, C., Delgado-
Floody, P., Herrera-Valenzuela, T., Branco, B. H. M., Zapata-Bastias, J., & Nobari, H. 
(2023). Effectiveness of elastic band training and group-based dance on physical-
functional performance in older women with sarcopenia: a pilot study. BMC Public 
Health, 23(1). https://doi.org/10.1186/s12889-023-17014-7 

https://doi.org/10.17509/jpess.v2i2.60950

