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Abstract. Several countries have high obesity rates. Obesity poses serious health risks that require effective treatment. Too much fat 
reduces muscle strength, affecting obesity. Resistance training can overcome weight gain and muscle loss. Resistance training with gym 
machines for obese women is understudied. The effects of gym machine resistance training on muscle strength and BMI can help 
physical trainers design appropriate exercise programs. This study examines how gym-machine resistance training affects muscle 
strength and BMI in obese women. One pre- and post-test group included 30 obese 17-25-year-old women. Resistance training uses 
gym machines to target major muscle groups and lose fat. Prisoners are trained three times a week for ten weeks under supervision. 
Resistance exercises include lati pulldown, abdominal crunch, cable curl, chest press, and leg press. The one-repetition maximum 
(1RM) test measures muscle strength, while height and weight calculate BMI. Paired difference test (paired sample t-test) effect was 
then tested. Ten weeks of resistance training led to significant muscle strength gains across all measures (p < 0.05). Moreover, the 
resistance training group demonstrated a significant BMI reduction (p < 0.05). These findings suggest that gym-machine resistance 
training can help obese women lose weight and gain muscle. Resistance training on gym machines can help obese women lose weight 
and build muscle. This study suggests systematic resistance training can improve muscle fitness and weight control in this population. 
Long-term health and well-being effects of these therapies can be examined. 
Keywords: Resistance Training, Obesity, Women, Muscle Strength, BMI  
 
Resumen. Varios países tienen altas tasas de obesidad. La obesidad plantea graves riesgos para la salud que requieren un tratamiento 
eficaz. Demasiada grasa reduce la fuerza muscular, lo que afecta la obesidad. El entrenamiento de resistencia puede superar el aumento 
de peso y la pérdida de masa muscular. El entrenamiento de resistencia con máquinas de gimnasio para mujeres obesas está poco 
estudiado. Los efectos del entrenamiento de resistencia con máquinas de gimnasio sobre la fuerza muscular y el IMC pueden ayudar a 
los preparadores físicos a diseñar programas de ejercicio adecuados. Este estudio examina cómo el entrenamiento de resistencia con 
máquinas de gimnasio afecta la fuerza muscular y el IMC en mujeres obesas. Un grupo de prueba previa y posterior incluyó a 30 mujeres 
obesas de entre 17 y 25 años. El entrenamiento de resistencia utiliza máquinas de gimnasio para apuntar a los principales grupos de 
músculos y perder grasa. Los reclusos reciben formación tres veces por semana durante diez semanas bajo supervisión. Los ejercicios 
de resistencia incluyen jalones de dorsales, abdominales, curl con cable, press de pecho y press de piernas. La prueba de una repetición 
máxima (1RM) mide la fuerza muscular, mientras que la altura y el peso calculan el IMC. Luego se probó el efecto de la prueba de 
diferencias pareadas (prueba t de muestras pareadas). Diez semanas de entrenamiento de resistencia condujeron a ganancias significativas 
de fuerza muscular en todas las medidas (p <0,05). Además, el grupo de entrenamiento de resistencia demostró una reducción signi-
ficativa del IMC (p <0,05). Estos hallazgos sugieren que el entrenamiento de resistencia con máquinas de gimnasio puede ayudar a las 
mujeres obesas a perder peso y ganar músculo. El entrenamiento de resistencia en máquinas de gimnasio puede ayudar a las mujeres 
obesas a perder peso y desarrollar músculo. Este estudio sugiere que el entrenamiento de resistencia sistemático puede mejorar la 
aptitud muscular y el control del peso en esta población. Se pueden examinar los efectos a largo plazo de estas terapias sobre la salud y 
el bienestar. 
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Introduction 
 
Body Mass Index is a measurement used to determine a 

person's weight status by comparing their body weight and 
height (Nuttall, 2015). Body mass index (BMI) is one of the 
factors related to physical activity. Body mass index (BMI) 
is a simple way to monitor an adult's nutritional status, es-
pecially about being underweight or overweight (obesity) 
(Gite et al., 2021). 

According to WHO, body mass index (BMI) can be clas-
sified into five categories, including underweight with a 
BMI score below 18.5. Normal body mass index is between 
18.5 and 22.9. Overweight with a BMI score of 23-24.9. 
Obesity I with a BMI of 25–29.9 and obesity II with a BMI 
greater than 30 (Wahyuti et al., 2022). However, for Indo-
nesia, there are differences in BMI categories (Zulaekah & 

Oktaria, 2020). The thin category has a BMI score below 
18.5, a normal BMI between 18.5 and 25, and fat (obesity) 
with a score above 25 (Syamsuryadin et al., 2022). 

Obesity is a disorder that affects a person's health and 
has become a global problem in recent decades (Bray et al., 
2017). Obesity among students is a problem in several 
countries, including Indonesia (Miko & Pratiwi, 2017). The 
increasing prevalence of student obesity is associated with 
several causes, including unhealthy lifestyles, eating pat-
terns and lack of physical activity (Pibriyanti, 2018). Apart 
from that, there is a problem that many students face, 
namely academic stress. Students often face academic pres-
sure, which causes high levels of stress (Kountul et al., 
2018). Eating behaviour can change due to stress, such as 
switching to foods that contain lots of sugar or fat for enter-
tainment (Richardson et al., 2015). A high percentage of fat 
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can reduce muscle strength due to differences in the level 
of physical activity of people with different body fat per-
centage categories (Savitri et al., 2020). Muscle weakness 
will certainly hinder the ability to carry out functional ac-
tivities, especially for adolescents with various activities, 
not only functional abilities. Muscle strength also predicts 
various conditions(Rahman et al., 2022; Rahman & 
Anugerah, 2022). Weak grip muscle strength is consid-
ered to represent muscle strength throughout the body 
and is strongly related to the risk of metabolic syndrome 
(Febrianta et al., 2023). This means that one of the causes 
of metabolic syndrome disorders is obesity (Kurniawati et 
al., 2022). 

Resistance training is very important in a weight loss 
program. Resistance training usually uses fitness equip-
ment (gym machines) or free weights. Resistance training 
improves overall health, increases metabolism, burns cal-
ories, and builds and maintains muscle mass (Ribeiro et 
al., 2022). It is very important to do Resistance training 
at least two or three times a week (Fariz & Dewangga, 
2020). Training must be intensified gradually to increase 
muscle strength by increasing the load or number of rep-
etitions (Dewangga & Irianto, 2023). 

Previous studies found that obese people can do re-
sistance training twice or thrice a week to lose weight 
(Fernandez-del-Valle et al., 2018). Based on the explana-
tion above, researchers are interested in determining the 
effect of resistance training on obese students by measur-
ing body mass index and muscle strength in obese stu-
dents. 

 
Method 
 
The type of research used is quantitative research. The 

type of experimental research is Pre-Experimental with a 
one-group pretest-posttest design. 

The author took the research object to the Faculty of 
Health Sciences, Muhammadiyah University of Surakarta, 
located in Kartasura District, Sukoharjo Regency, Central 
Java. Then, the resistance training was carried out at the 
Fitness Center, Faculty of Sports, Sebelas Maret Univer-
sity. This research was conducted from May to August 
2023. 

An incidental sampling technique was used for this re-
search. Incidental sampling is a method of determining 
samples based on chance, meaning anyone who coinci-
dentally or accidentally meets the researcher can be used 
as a sample (Imron, 2019). The sample obtained consisted 
of 30 people with a BMI above 25. 

The research ethics committee of the Faculty of Medi-
cine Universitas Islam Sultan Agung, Semarang, Jawa Ten-
gah has given approval to this study No. 
219/VII/2023/Bioethic Committee. Prior to conducting 
the research, the respondents had agreed and signed their 
consent to become research respondents after reading of 
the experimental methods. 

This study's resistance training movements included 

biceps curls, chest presses, leg presses, lat pull downs and 
abdominal crunches. Respondents were given resistance 
training with a frequency of 3 times a week. The resistance 
training dose is obtained after getting a muscle strength 
measurement score of 1 RM. This study uses 40-60% of 1 
RM. The use of load intensity increases gradually. In the 
first to third weeks, 40% of 1 RM is given. Weeks four to 
six increased to 50% of 1 RM. The seventh to tenth week 
is increased to 60% of 1 RM. Resistance training is given 
15-20 repetitions and 3-5 sets with rest time after complet-
ing 1 set for 2 minutes (Lee et al., 2022). 

BMI examination was carried out by measuring the 
height and weight of research respondents. Then, after the 
height and weight data is obtained, it is calculated using a 
formula. BMI = Body Weight (kg): [Height (m) x Body 
Height (m)] (Lim et al., 2017). 

 
Table 1.  
Body Mass Index Category (Nuttall, 2015) 

Category Body Mass Index Score 

Underweight < 18.5 
Normal 18.5-25 

Overweight 25-30 

Obesity >30 

 
The measurement of hand grip strength (HGS) was 

conducted utilizing the Hand Grip Dynamometer Camry 
EH101 (Díaz Muñoz & Calvera Millán, 2019). The exam-
ination is conducted while the individual is seated. The el-
bows are flexed at a 90-degree angle, while the shoulders 
are abducted (Huang et al., 2022). The hand grip dyna-
mometer for each individual was adjusted to the second 
grip position. The participants were provided with in-
structions to exert pressure on the grip for a duration not 
exceeding three seconds. The experiment was conducted 
on three separate occasions, with a time interval of one 
minute between each iteration. The results of the HGS 
(Hand Grip Strength) test are typically measured and doc-
umented in kilos, rounded to the next decimal point 
(Elsais & Mohammad, 2016). The calculation of the hand-
grip strength (HGS) involves determining the average 
value of the three measurements obtained for each hand. 
Next, calculate the mean value by finding the average be-
tween the measurements obtained from the right and left 
hands (Ashraf et al., 2022). The findings derived from the 
aggregated data will be utilized for scholarly investigation. 
 
Table 2.  
Grip strength rate (Wood, 2012) 

Category 
Grip Strength Rate (in kg) 

Female 

Very Weak <13.50 
Weak 14.00-18.50 

Moderate 33.50-44.00 

Strong 44.50-54.00 
Very Strong >37.00 

 
The leg and back dynamometer measures the strength of 

the leg muscles and the muscles in the back. The range for 
measuring muscle strength with a leg and back dynamome-
ter is as follows: 
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Table 3. 
Leg dynamometer rate (Wiriawan, 2017) 

Category 
Leg dynamometer rate (in kg) 

Female 

Very Weak <13.50 
Weak 14.00-18.50 

Moderate 33.50-44.00 
Strong 44.50-54.00 

Very Strong >37.00 

 
Table 4.  

Back dynamometer rate (Wiriawan, 2017) 

Category 
Back dynamometer rate (in kg) 

Female 

Very Weak <18.00 

Weak 18.50-24.00 
Moderate 24.50-32.00 

Strong 32.50-41.00 
Very Strong >42.50 

 
The 1-RM test is utilized to assess an individual's maxi-

mal strength by determining the utmost weight they can 
successfully lift for a single repetition. The requisite equip-
ment for conducting measurements with barbells, dumb-
bells, or other similar apparatus. The methodology em-
ployed to assess muscle strength entails providing the indi-
vidual with explicit instructions to execute customary ac-
tivities. Illustrative instances of customary exercises include 
the chest press, biceps curl cable, pull-down, and leg press 
(Kanada et al., 2018). 

The data analysis technique uses SPSS 23. The Shapiro-
Wilk test is used to carry out normality analysis on the data. 
If the significant value is greater than 0.05, it is said to be 
normally distributed, but it is said to be not normally dis-
tributed if the significant value is smaller than 0.05. Test the 
effect using a paired sample t-test. This analysis was pro-
duced using independent variables as factor variables. If the 
value is less than 0.05, then variable x has an effect on vari-
able y; if the value is greater than 0.05, then variable x has 
no effect on variable y. 

 
Result 
 
The research results were obtained by pre-test xamina-

tions carried out in May 2023 and post-test examinations 
carried out in August 2023. The research results can be seen 
in the table below. 
 
Table 5.  
Research Result 

Variable 
Average Pre-

test 
Average Post-

test 
Sig 

BMI 27,93 24,64 0.000 
Handgrip Dynamometer Right Hand* 27,98 34,33 0.003 
Handgrip Dynamometer Left Hand* 26,74 30,19 0.000 

Leg Dynamometer* 44,69 63,75 0.000 

Back Dynamometer* 48,06 59,66 0.000 
Lat Pull Down* 27,5 35,38 0.000 

Chest Press* 20 26,25 0.000 
Biceps Cable Curl* 9,38 12,56 0.000 

Leg Press* 56,25 72,5 0.000 

Abdominal Crunch* 14,06 19,38 0.000 

Note: *In Kilogram 

 
Based on the table above, giving resistance training with 

a gym machine at a dose of 40%-60 % of 1 RM can reduce 
BMI and increase muscle strength. This can be concluded 
based on the research results. The results of the study 
showed that the average BMI of the 30 respondents who 
took part in the study before providing resistance training 
was 27.93. After participating in the resistance training pro-
gram, it was 24.64. The results of the SPSS analysis test us-
ing the paired sample t-test also showed that the significance 
value was <0.05. 

Resistance training can also increase grip strength in the 
hands, and this has been proven before getting a resistance 
training program. Grip strength was measured using a 
handgrip dynamometer on the right and left hand. On the 
right hand, grip strength before participating in the training 
program was 27.98kg, and after following the resistance 
training program, strength increased to 34.33kg. Mean-
while, on the left hand, grip strength before participating in 
the training program was 26.74kg, and after following the 
training program was 30.19kg. The results of the SPSS anal-
ysis test on the strength of both arms using a paired sample 
t-test also showed that the significance value was <0.05. 

Resistance training can also increase strength in the leg 
muscles, and measurements prove this before and after re-
ceiving a resistance training program. The strength of the 
leg muscles was measured using a leg dynamometer. Leg 
muscle strength before participating in the training program 
was 44.69kg, and after following the resistance training 
program, strength increased to 63.75. The results of the 
SPSS analysis test on leg strength using the paired sample t-
test also showed that the significance value was <0.05. 

Resistance training can also increase the strength of the 
back muscles, and measurements prove this before and after 
receiving a resistance training program. The strength of the 
muscles in the back is measured using a back dynamometer. 
Leg muscle strength before participating in the training pro-
gram was 48.06kg, and after following the resistance train-
ing program, strength increased to 59.66kg. The results of 
the SPSS analysis test on back muscle strength using a paired 
sample t-test also showed that the significance value was 
<0.05. 

Resistance training also increases certain muscles' 
strength, especially those used when performing exercise 
movements. Such as biceps cable curls, lat pull downs, 
chest presses, leg presses and abdominal crunches. In the lat 
pull-down movement, the average initial 1 RM check be-
fore carrying out the training program for ten weeks was 
27.5kg; after carrying out the training program, the average 
1 RM increased to 35.38kg. In the chest press movement at 
the initial examination, 1 RM was found to be 20kg. After 
following the exercise program, 1 RM increased to 
26.25kg. In the biceps cable curl movement, 1 RM at the 
initial examination was found to be an average of 9.38kg. 
After following the training program for ten weeks, the av-
erage 1 RM increased to 12.56kg. Another movement used 
is the Leg Press. 1 RM on initial examination was found to 
be an average of 56.25kg. After following the training pro-
gram for ten weeks, 1 RM increased to 72.5kg. The last 
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movement used in this exercise is the abdominal crunch. 
On initial examination, it was found that 1 RM was 
14.063kg. After following the training program for ten 
weeks, 1 RM increased to 19.38kg. Based on the SPSS test 
with the influence of the paired sample t-test on several 
movements, the results showed a significance value of 
<0.05. 

 
Discussion 
 
The relationship between body composition and physi-

ological and pathological conditions has been widely recog-
nized. Overcoming obesity and its complications requires 
lifestyle changes like cutting calories and exercising more. 
Dietary choices significantly impact manageability of health 
issues as obesity, inflammation, and metabolic illnesses 
(Botchlett et al., 2017). Carbohydrate and lipid oxidation 
significantly increases energy needs during exercise (Spriet, 
2014). Exercise decreases body fat by increasing glucose in-
take and blood flow through muscle contractions (Pranoto 
et al., 2024). Physical activity activates AMPK, AMPK reg-
ulates growth, metabolism, autophagy, and cell polarity 
(Mihaylova & Shaw, 2011). Signaling via FGF-21, irisin, 

and PGC-1α increases energy consumption during exercise 
by boosting mitochondrial energy production in muscles 
(Chen et al., 2023). 

The assessment of body composition typically involves 
multiple indicators (Müller et al., 2012). It is important to 
note that the evaluation of obesity should not solely rely on 
BMI values but should also consider factors such as body fat, 
fat-free mass, and skeletal muscle content (Bosy-Westphal 
& Müller, 2021). This comprehensive approach ensures a 
more accurate and comprehensive assessment of body com-
position. The present study demonstrated a statistically sig-
nificant effect between resistance training and BMI levels (p 
< 0.05) (Schranz et al., 2014). The present study observed 
a noteworthy decrease in BMI values as a result of engaging 
in resistance training involving a diverse range of motions. 
The observed outcomes in this investigation could perhaps 
be attributed to the unique configuration of certain exer-
cises performed on gym machines. It is hypothesized that 
tensile strength will progressively augment as the muscles 
are elongated during training sessions utilizing a load equiv-
alent to 40%-60% of an individual's one-repetition maxi-
mum (1 RM). These training sessions consist of doing 20 
repetitions for each exercise, with 4-5 sets completed. This 
exercise is characterized by a relatively high degree of re-
sistance training, leading to the body primarily relying on 
aerobic oxidation of carbohydrates and lipids for energy 
production. This heightened energy demand can greatly 
contribute to the attainment of fat loss objectives (Stisen et 
al., 2006). 

Muscle hypertrophy and resistance training have been 
linked. Two main ideas in consistent resistance training are 
progressive overload and variation to promote continued 
muscle adaptation (Dewangga & Irianto, 2023). Variability 
in resistance training refers to the methodical modification 

of one or more program elements, like volume and inten-
sity, while progressive overload refers to a steady increase 
in the body's stress (Dewangga et al., 2021). Engaging in 
appropriate exercise at a suitable intensity has the potential 
to produce significant health benefits. While variations in 
volume and intensity have been thoroughly studied as vari-
ables for systematic adjustments, it is important to keep in 
mind that other aspects of resistance training, like exercise, 
can also be modified to achieve variety (Mangine et al., 
2015).  

Resistance training, also known as strength or weight 
training, exerts a powerful influence on fat loss (Andarianto 
et al., 2024). By engaging in regular resistance exercises, 
individuals can expect a series of transformative effects. 
Firstly, it stimulates the development of lean muscle mass, 
which elevates the resting metabolic rate. This means more 
calories are burned even at rest, a crucial factor in fat re-
duction (Westcott, 2012). Additionally, resistance training 
triggers an afterburn effect, scientifically termed Excess 
Post-Exercise Oxygen Consumption (EPOC), where the 
body continues to burn calories post-workout during the 
recovery and repair process. This results in a sustained cal-
orie expenditure, further aiding in fat loss efforts. Moreo-
ver, it improves insulin sensitivity, facilitating better glu-
cose utilization and reducing the likelihood of excess glu-
cose being stored as fat. The exercise regimen also pro-
motes the utilization of fat for energy, both during the 
workout itself and in the recovery period afterward, con-
tributing to a reduction in overall body fat percentage. In 
combination with a balanced diet, resistance training offers 
a comprehensive approach to achieving sustainable and im-
pactful fat loss (Greer et al., 2021). 

When compared with other forms of resistance training, 
using a gym machine with cable can change the direction of 
resistance at will. Users can train most of the body's muscles 
in any position and posture, which is very good for achiev-
ing fat-burning goals. Another advantage is that because the 
equipment used has a load that can be adjusted, the re-
sistance training intensity is relatively high and can cause 
further muscle stimulation, so the cable's effect on muscle 
strengthening is ideal (Motameni et al., 2020). For over-
weight and obese people, they are heavier, so the intensity 
of this exercise is sufficient to stimulate the muscles and 
promote the thickening of muscle fibres. Additionally, re-
sistance training alone simultaneously allows our muscles to 
participate in the movement. Rather than isolated muscle 
stimulation, this training is more comprehensive to im-
prove all muscle groups, thereby achieving the goal of mus-
cle building (Liu et al., 2022).  

This is a very interesting finding, as it has been previ-
ously reported that the effects of resistance training can im-
prove body composition. For example, a 6-month period of 
resistance training showed that resistance training was good 
for increasing strength but was not statistically significant 
for improving body composition (Schranz et al., 2014). 
Previous research found that resistance training for one year 
did not reduce body mass in obese people (Hintze et al., 
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2018). Moreover, resistance training can increase lean body 
mass and muscle mass and reduce fat content compared 
with aerobic exercise, thereby improving body composition 
(García-Hermoso et al., 2018). Therefore, this study un-
doubtedly provides information and education for re-
sistance training as an effective way to combat obesity, lose 
fat, and build muscle. In this study, we performed physical 
exercise without providing dietary intervention to assess 
better the effects of various forms of resistance training on 
body composition in overweight and obese individuals. 

Muscular strength serves as a reliable measure of an in-
dividual's functional capacity (Barbat-Artigas et al., 2014). 
Decreased muscle strength is associated with diminished 
physical mobility and heightened susceptibility to falls and 
fractures, particularly in older individuals. All the muscular 
strength assessments in this study only focused on absolute 
strength, a crucial factor in comprehending exercise inten-
sity and mitigating the likelihood of sports-related injuries. 
Undoubtedly, resistance training has been shown to en-
hance both muscular mass and muscle strength. This asser-
tion is further substantiated by the existing body of evidence 
about those classified as fat or overweight (Saif & Alsenany, 
2015).  

 
Conclusion 
 
The study involves implementing a resistance training 

regimen using a gym machine set at a load ranging from 
40% to 60% of an individual's one-repetition maximum (1 
RM). This training protocol is to be conducted over a pe-
riod of 10 weeks, with participants engaging in three train-
ing sessions per week. This physical activity has the poten-
tial to decrease body mass index and enhance muscular 
strength in individuals classified as obese. Resistance train-
ing encompasses a series of exercises, including lat pull-
down movements, chest press, biceps cable curl, leg press, 
and abdominal crunch. 

 
Acknowledgments 
 
Thank you to the participants in this research. Thank 

you to the head of the Sebelas Maret University fitness lab. 
Thank you to Muhammadiyah University of Surakarta for 
providing funding for this research 

 
Conflict of Interest  
 
The authors declare that there are no conflicts of 

interest. 
 
Reference 

 
Andarianto, A., Rejeki, P. S., Pranoto, A., Izzatunnisa, N., 

Rahmanto, I., Muhammad, M., & Halim, S. (2024). Effects 
of moderate-intensity combination exercise on increase 
adiponectin levels, muscle mass, and decrease fat mass in 
obese women. Retos, 55, 296–301. 
https://doi.org/10.47197/retos.v55.103738 

Ashraf, S., Ashraf, S., Kiran, Q., Malik, A., Mubashar, H., 
Subhani, A. H., Ahmed, S., Saleem, A., Ahmed, S., & 
Words, K. (2022). Effects of Different Testing Postures on 
Hand Grip Strength Among Healthy Individuals. Pakistan 
Biomedical Journal, 5(January), 164–167. 
https://doi.org/https://doi.org/10.54393/pbmj.v5i1.267 

Barbat-Artigas, S., Pion, C. H., Leduc-Gaudet, J. P., Rolland, 
Y., & Aubertin-Leheudre, M. (2014). Exploring the role of 
muscle mass, obesity, and age in the relationship between 
muscle quality and physical function. Journal of the American 
Medical Directors Association, 15(4), 303.e13-303.e20. 
https://doi.org/10.1016/j.jamda.2013.12.008 

Bosy-Westphal, A., & Müller, M. J. (2021). Diagnosis of obesity 
based on body composition-associated health risks—Time for 
a change in paradigm. Obesity Reviews, 22(S2), 1–7. 
https://doi.org/10.1111/obr.13190 

Botchlett, R., Woo, S.-L., Liu, M., Pei, Y., Guo, X., Li, H., & 
Wu, C. (2017). Nutritional approaches for managing obesity-
associated metabolic diseases. Journal of Endocrinology, 
233(3), R145–R171. https://doi.org/10.1530/JOE-16-
0580 

Bray, G. A., Kim, K. K., & Wilding, J. P. H. (2017). Obesity: a 
chronic relapsing progressive disease process. A position 
statement of the World Obesity Federation. Obesity 
Reviews, 18(7), 715–723. 
https://doi.org/10.1111/obr.12551 

Chen, X., Ji, Y., Liu, R., Zhu, X., Wang, K., Yang, X., Liu, B., 
Gao, Z., Huang, Y., Shen, Y., Liu, H., & Sun, H. (2023). 
Mitochondrial dysfunction: roles in skeletal muscle atrophy. 
Journal of Translational Medicine, 21(1), 503. 
https://doi.org/10.1186/s12967-023-04369-z 

Dewangga, M. W., & Irianto, D. P. (2023). The differences 
frequency of weekly physical exercise in antioxidant serum 
levels and muscle damage. Fizjoterapia Polska, 2, 112–120. 
https://doi.org/https://doi.org/10.56984/8ZG0DFB15 

Dewangga, M. W., Irianto, D. P., Dimyati, Sumaryanto, 
Nasihun, T., Febrianta, Y., Wahyuni, Wijianto, & 
Agustiyawan. (2021). Different Effects of Acute and Chronic 
Strenuous Physical Exercise on Superoxide Dismutase 
(SOD), Malondialdehyde (MDA) Levels, and Sperm Quality 
of the Wistar Rats. Journal of Kerman University of Medical 
Sciences, 28(6), 539–547. 
https://doi.org/10.22062/JKMU.2021.91825 

Díaz Muñoz, G. A., & Calvera Millán, S. J. (2019). Comparing 
the Camry dynamometer to the Jamar dynamometer for use 
in healthy Colombian adults. Revista Salud Bosque, 9(2), 21–
29. https://doi.org/10.18270/rsb.v9i2.2794 

Elsais, W., & Mohammad, W. S. (2016). Influence Of Different 
Testing Postures On Hand Grip Strength. European Scientific 
Journal, 10(November), 290–301. 

Fariz, M., & Dewangga, M. W. (2020). Survey Study : Analisis 
Kompetensi Pelatih Kebugaran Fitness Center Di Wilayah 
Jakarta Selatan. Smart Sport Jurnal Olahraga Dan Prestasi, 
17(10), 41–45. 
https://doi.org/https://doi.org/10.20961/rumi.v17i1.45
344 

Febrianta, Y., Dewangga, M. W., Kusnandar, Kusuma, I. J., 
Nurcahyo, P. J., & Putro, W. A. S. (2023). Effects of FIFA 
11+ program on speed, body balance and leg muscle power 
to prevent injury among football club university player. 
Fizjoterapia Polska, 2, 84–91. 
https://doi.org/https://doi.org/10.56984/8ZG0DF44F 

Fernandez-del-Valle, M., Gonzales, J. U., Kloiber, S., Mitra, S., 



2024, Retos, 56, 514-520 
© Copyright: Federación Española de Asociaciones de Docentes de Educación Física (FEADEF) ISSN: Edición impresa: 1579-1726. Edición Web: 1988-2041 (https://recyt.fecyt.es/index.php/retos/index) 

-519-                                                                                                                                                                                                                Retos, número 56, 2024 (julio)     

Klingensmith, J., & Larumbe-Zabala, E. (2018). Effects of 
resistance training on MRI-derived epicardial fat volume and 
arterial stiffness in women with obesity: a randomized pilot 
study. European Journal of Applied Physiology, 118(6), 
1231–1240. https://doi.org/10.1007/s00421-018-3852-9 

García-Hermoso, A., Ramírez-Vélez, R., Ramírez-Campillo, R., 
Peterson, M. D., & Martínez-Vizcaíno, V. (2018). 
Concurrent aerobic plus resistance exercise versus aerobic 
exercise alone to improve health outcomes in paediatric 
obesity: A systematic review and meta-Analysis. British 
Journal of Sports Medicine, 52(3), 161–166. 
https://doi.org/10.1136/bjsports-2016-096605 

Gite, A. A., Mukkamala, N., & Parmar, L. (2021). Relationship 
between Body Mass Index and Flexibility in Young Adults. 
Journal of Pharmaceutical Research International, 33, 119–
126. https://doi.org/10.9734/jpri/2021/v33i32a31723 

Greer, B. K., O’brien, J., Hornbuckle, L. M., & Panton, L. B. 
(2021). EPOC Comparison Between Resistance Training and 
High-Intensity Interval Training in Aerobically Fit Women. 
International Journal of Exercise Science, 14(2), 1027–1035. 

Hintze, L. J., Messier, V., Lavoie, M. È., Brochu, M., Lavoie, J. 
M., Prud’homme, D., Rabasa-Lhoret, R., & Doucet, É. 
(2018). A one-year resistance training program following 
weight loss has no significant impact on body composition and 
energy expenditure in postmenopausal women living with 
overweight and obesity. Physiology and Behavior, 
189(March), 99–106. 
https://doi.org/10.1016/j.physbeh.2018.03.014 

Huang, L., Liu, Y., Lin, T., Hou, L., Song, Q., Ge, N., & Yue, 
J. (2022). Reliability and validity of two hand dynamometers 
when used by community-dwelling adults aged over 50 years. 
BMC Geriatrics, 22(1), 1–8. 
https://doi.org/10.1186/s12877-022-03270-6 

Imron, I. (2019). Analisa Pengaruh Kualitas Produk Terhadap 
Kepuasan Konsumen Menggunakan Metode Kuantitatif Pada 
CV. Meubele Berkah Tangerang. Indonesian Journal on 
Software Engineering (IJSE), 5(1), 19–28. 
https://doi.org/10.31294/ijse.v5i1.5861 

Kanada, Y., Sakurai, H., Sugiura, Y., Arai, T., Koyama, S., & 
Tanabe, S. (2018). Reliability of one repetition maximum 
measurement for leg extension using an improved leg 
extension machine. Fujita Medical Journal, 4(4), 93–96. 

Kountul, Y. P. D., Kolibu, F. K., & Korompis, G. E. C. (2018). 
Faktor-Faktor Yang Berhubungan Dengan Tingkat Stres Pada 
Mahasiswa Fakultas Kesehatan Masyarakat Universitas Sam 
Ratulangi Manado. Jurnal KESMAS, 7(5), 1–7. 

Kurniawati, U., Sarbini, D., Muwakhidah, M., & Mardiyati, N. 

L. (2022). Literature Review : Hubungan Antara Lingkar 
Pinggang Dengan Kejadian Diabetes Melitus Pada Individu 

Dewasa Dan Lansialiterature Review : Hubungan Antara 
Lingkar Pinggang Dengan Kejadian Diabetes Melitus Pada 
Individu Dewasa Dan Lansia. Jurnal Kesehatan, 15(2), 172–
185. https://doi.org/10.23917/jk.v15i2.19628 

Lee, E.-D., Seo, T.-B., & Kim, Y.-P. (2022). Effect of resistance 
circuit training on health-related physical fitness, plasma 
lipid, and adiponectin in obese college students. Journal of 
Exercise Rehabilitation, 18(6), 382–388. 
https://doi.org/10.12965/jer.2244402.201 

Lim, J. U., Lee, J. H., Kim, J. S., Hwang, Y. Il, Kim, T., Yong, 
S., & Yoo, K. H. (2017). Comparison of World health 
Organization and Asia-Pacific body mass index classifications 
in COPD patients. International Journal of COPD, 12, 
2465–2475. 

https://doi.org/https://doi.org/10.2147/COPD.S14129
5 

Liu, X., Gao, Y., Lu, J., Ma, Q., Shi, Y., Liu, J., Xin, S., & Su, 
H. (2022). Effects of Different Resistance Exercise Forms on 
Body Composition and Muscle Strength in Overweight 
and/or Obese Individuals: A Systematic Review and Meta-
Analysis. Frontiers in Physiology, 12(February). 
https://doi.org/10.3389/fphys.2021.791999 

Mangine, G. T., Hoffman, J. R., Gonzalez, A. M., Townsend, J. 
R., Wells, A. J., Jajtner, A. R., Beyer, K. S., Boone, C. H., 
Miramonti, A. A., Wang, R., LaMonica, M. B., Fukuda, D. 
H., Ratamess, N. A., & Stout, J. R. (2015). The effect of 
training volume and intensity on improvements in muscular 
strength and size in resistance-trained men. Physiological 
Reports, 3(8), e12472. 
https://doi.org/10.14814/phy2.12472 

Mihaylova, M. M., & Shaw, R. J. (2011). The AMPK signalling 
pathway coordinates cell growth, autophagy and metabolism. 
Nature Cell Biology, 13(9), 1016–1023. 
https://doi.org/10.1038/ncb2329 

Miko, A., & Pratiwi, M. (2017). Hubungan Pola Makan dan 
Aktivitas Fisik Dengan Kejadian Obesitas Mahasiswa 
Politeknik Kesehatan Kemenkes Aceh. Jurnal AcTion: Aceh 
Nutrition Journal, 2(1), 1–5. 

Motameni, S., TaheriChadorneshin, H., & Golestani, A. (2020). 
Comparing the effects of resistance exercise type on serum 
levels of oxidative stress and muscle damage markers in 
resistance-trained women. Sport Sciences for Health, 16(3), 
443–450. https://doi.org/10.1007/s11332-020-00622-w 

Müller, M. J., Lagerpusch, M., Enderle, J., Schautz, B., Heller, 
M., & Bosy-Westphal, A. (2012). Beyond the body mass 
index: Tracking body composition in the pathogenesis of 
obesity and the metabolic syndrome. Obesity Reviews, 
13(SUPPL.2), 6–13. https://doi.org/10.1111/j.1467-
789X.2012.01033.x 

Nuttall, F. Q. (2015). Body mass index: Obesity, BMI, and 
health: A critical review. Nutrition Today, 50(3), 117–128. 
https://doi.org/10.1097/NT.0000000000000092 

Pibriyanti, K. (2018). Studi Obesitas Sentral Pada Mahasiswa 
Prodi Kesehatan Masyarakat Univet Bangun Nusantara 
Sukoharjo. Jurnal Kesehatan, 11(1), 16–23. 
https://doi.org/10.23917/jk.v11i1.7000 

Pranoto, A., Ramadhan, R. N., Rejeki, P. S., Miftahussurur, M., 
Yosika, G. F., Nindya, T. S., Lestari, B., & Halim, S. (2024). 
The role of long-term combination training in reducing and 
maintaining of body fat in obese young adult women. Retos, 
53, 139–146. https://doi.org/10.47197/retos.v53.102460 

Rahman, F., & Anugerah, R. W. D. (2022). Hubungan 
Kepatuhan Aktivitas Fisik Dengan Kapasitas Aerobik Pada 
Pasien Osteoartritis Lutut Di RSUD Dr. Moewardi. FISIO 
MU: Physiotherapy Evidences, 3(2), 130–135. 
https://doi.org/10.23917/fisiomu.v3i2.18062 

Rahman, F., Vionita, Y., Susanti, Y., & Budi, I. S. (2022). Effect 
Of Aerobic And Resistance Exericse For Cardiometabolic 
Profil For Obesity Person: Critical Review. Annual 
Physiotherapy Scientific Meeting Proceeding, TITAFI 
XXXV. 

Ribeiro, B., Forte, P., Vinhas, R., Marinho, D. A., Faíl, L. B., 
Pereira, A., Vieira, F., & Neiva, H. P. (2022). The Benefits 
of Resistance Training in Obese Adolescents: A Systematic 
Review and Meta-analysis. Sports Medicine - Open, 8(1). 
https://doi.org/10.1186/s40798-022-00501-3 

Richardson, A. S., Arsenault, J. E., Cates, S. C., & Muth, M. K. 



2024, Retos, 56, 514-520 
© Copyright: Federación Española de Asociaciones de Docentes de Educación Física (FEADEF) ISSN: Edición impresa: 1579-1726. Edición Web: 1988-2041 (https://recyt.fecyt.es/index.php/retos/index) 

-520-                                                                                                                                                                                                                Retos, número 56, 2024 (julio)     

(2015). Perceived stress, unhealthy eating behaviors, and 
severe obesity in low-income women. Nutrition Journal, 
14(1), 1–10. https://doi.org/10.1186/s12937-015-0110-4 

Saif, A. Al, & Alsenany, S. (2015). Aerobic and anaerobic 
exercise training in obese adults. Journal of Physical Therapy 
Science, 27(6), 1697–1700. 
https://doi.org/10.1589/jpts.27.1697 

Savitri, I. G. A. A. N., Winaya, I. M. N., Muliarta, I. M., & 
Griadhi, I. P. A. (2020). Hubungan Persentase Lemak Tubuh 
Ddan Imt Dengan Kekuatan Otot Genggam Pada Remaja 
Putri Usia 15-17 Tahun Di Smk Kesehatan Bali Medika 
Denpasar. Majalah Ilmiah Fisioterapi Indonesia, 6(3), 1–6. 
https://ojs.unud.ac.id/index.php/mifi/index 

Schranz, N., Tomkinson, G., Parletta, N., Petkov, J., & Olds, T. 
(2014). Can resistance training change the strength, body 
composition and self-concept of overweight and obese 
adolescent males? A randomised controlled trial. British 
Journal of Sports Medicine, 48(20), 1482–1488. 
https://doi.org/10.1136/bjsports-2013-092209 

Spriet, L. L. (2014). New Insights into the Interaction of 
Carbohydrate and Fat Metabolism During Exercise. Sports 
Medicine, 44(S1), 87–96. 
https://doi.org/10.1007/s40279-014-0154-1 

Stisen, A. B., Stougaard, O., Langfort, J., Helge, J. W., Sahlin, 
K., & Madsen, K. (2006). Maximal fat oxidation rates in 
endurance trained and untrained women. European Journal 
of Applied Physiology, 98(5), 497–506. 
https://doi.org/10.1007/s00421-006-0290-x 

Syamsuryadin, Suharjana, Laksmi, A. R., Dewangga, M. W., 

Sirada, A., Hutomono, S., & Santoso, N. P. B. (2022). 
Correlation between Body Mass Index and Cardiovascular 
Fitness of Volleyball Athletes at Athletes Training Center 
during the Covid-19 Pandemic. Journal of Medicinal and 
Chemical Sciences, 5(4), 631–636. 
https://doi.org/10.26655/JMCHEMSCI.2022.4.19 

Wahyuti, S. A., Siswantoyo, Suhadi, Meikahani, R., Paryadi, 
Putro, W. A. S., Perdana, R. P., & Dewangga, M. W. 
(2022). Relationship between Physical Activity and Body 
Mass Index in Women’s Volleyball Athletes during COVID-
19 Pandemic in Special Region of Yogyakarta, Indonesia. 
Journal of Medicinal and Chemical Sciences, 5(6). 
https://doi.org/10.26655/JMCHEMSCI.2022.6.23 

Westcott, W. L. (2012). Resistance training is medicine: Effects 
of strength training on health. Current Sports Medicine 
Reports, 11(4), 209–216. 
https://doi.org/10.1249/JSR.0b013e31825dabb8 

Wiriawan, O. (2017). Panduan Pelaksanaan Tes & Pengukuran 
Olahragawan (E. S. Kriswanto (ed.)). Thema Publishing. 
http://staffnew.uny.ac.id/upload/132308480/penelitian/
Panduan Pelaksanan Tes dan Pengukuran Olahragawan.pdf 

Wood, R. (2012). Handgrip Strength Norms. Topend Sports 
Website. 
https://www.topendsports.com/testing/norms/handgrip.
htm 

Zulaekah, S., & Oktaria, A. (2020). Tingkat Kecukupan Zat Gizi 
Makro Dan Indeks Masa Tubuh Pasien Overweight 
Pengunjung Fasilitas Kesehatan Tingkat Pertama. Urecol, 
126–132. 

 
 
 

Datos de los/as autores/as y traductor/a: 
 

Mahendra Wahyu Dewangga mwd171@ums.ac.id Autor/a   

Ekan Faozi ef666@ums.ac.id Autor/a   

Ribka Vlorentyna Wilger j120210134@student.ums.ac.id Autor/a   

Tri Novaliano Rechtsi Medistianto j120210155@student.ums.ac.id Autor/a   

Mhs proofreading  mhsproofreading@gmail.com Traductor/a   
 

 


