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Abstract  Muscle hypertrophy plays a crucial role in 

supporting physical performance, metabolism, and overall 

health. Even though Body Mass Index (BMI) and body fat 

are commonly used health indicators, their role in 

predicting muscle hypertrophy remains underexplored. The 

purpose of this study is to explore the connection between 

BMI, body fat, and muscle hypertrophy in physically active 

individuals. Using a descriptive quantitative design with a 

correlational approach, the study involved 40 purposively 

selected students from a total of 126 enrolled in a Sports 

Coaching specialization program. Data were collected 

using Bioelectrical Impedance Analysis (BIA) to measure 

BMI and anthropometric measurement of quadriceps 

muscle to assess muscle hypertrophy. Spearman 

correlation analysis revealed a very strong and statistically 

significant relationship between BMI and muscle 

hypertrophy (r = 0.970, p = 0.000). These results suggest 

that individuals with higher BMI tend to experience greater 

muscle hypertrophy, possibly due to their initial body mass 

composition. Even though BMI does not distinguish 

between fat and muscle hypertrophy, this study highlights 

its potential as a practical predictor in fitness program 

planning when complemented with body fat analysis. The 

findings contribute theoretically by supporting existing 

anthropometric models and offer practical insights for 

fitness and rehabilitation professionals. However, 

limitations such as the small sample size and the specific 

population studied restrict the generalizability of the 

findings. Future research should include more diverse 

populations and adopt longitudinal designs to examine 

long-term changes in muscle hypertrophy, BMI, and body 

fat, while also considering additional factors such as 

genetics, diet, and activity level. This study contributes to 

a deeper understanding of the connection between BMI, 

body fat, and muscle hypertrophy, and encourages more 

comprehensive evaluation models in health and fitness 

strategies. 
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1. Introduction

The human body contains muscle hypertrophy that plays 

a vital role in physiological functions, healthy metabolism, 

and physical performance. Muscle hypertrophy is essential 

to an individual’s overall health, as it not only supports 

daily physical activities but also serves as an indicator of 

quality of life—particularly for individuals with specific 

health conditions or those engaged in fitness and exercise 

programs [1]. Most people assess their health based on their 

body composition, which includes muscle hypertrophy, 

body fat, and Body Mass Index (BMI) [2]. However, using 

body composition to assess health often yields complex 

results, as the relationships between muscle hypertrophy, 

body fat, and Body Mass Index (BMI) are not always 

directly correlated [3]. For example, BMI is often used as 

a standard measure to assess body composition; however, 
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it lacks sensitivity in distinguishing between muscle 

hypertrophy and body fat—each of which has distinct 

biological effects. Therefore, understanding the role of 

BMI and body fat, particularly in relation to muscle 

hypertrophy, is crucial for designing effective health and 

fitness interventions [4]. BMI is commonly regarded as an 

indicator of an individual's overall health [5]. However, 

BMI has several limitations, especially when used to assess 

the body as a whole. BMI values cannot distinguish 

between muscle hypertrophy and body fat, both of which 

play different roles in determining health and physical 

performance [6]. This becomes increasingly important 

when considering that muscle hypertrophy is a key factor 

in the success of fitness programs, rehabilitation, or 

medical interventions. Conversely, body fat influences 

physiological adaptation and metabolism, which can affect 

the process of muscle hypertrophy. Therefore, many 

researchers have yet to conduct studies that 

comprehensively examine the relationship between BMI, 

body fat, and muscle hypertrophy, leading to limitations in 

the development of accurate and effective evaluation 

methods [7], [8]. The lack of a sufficient approach poses a 

barrier to designing evidence-based strategies for muscle 

hypertrophy. 

This study seeks to investigate the correlation between 

BMI and body fat in relation to muscle hypertrophy. By 

combining these two factors, this study seeks to identify 

clearer patterns in the muscle hypertrophy process and 

provide a deeper understanding of how BMI and body fat 

influence physiological muscle adaptation [9]. This study 

aims to address a gap in the existing literature and offer a 

new evaluation model that is relevant to diverse 

populations. The findings are expected to assist in the 

development of more specific, evidence-based training 

strategies that support overall metabolic health and 

enhance physical performance. Previous studies have 

focused more on the use of BMI as a general health 

indicator, but have not fully understood the relationship 

between BMI and muscle hypertrophy [10]. Nevertheless, 

body fat is typically considered only as a metabolic risk 

factor, without taking into account the role it plays in 

mediating or moderating the muscle hypertrophy process 

[11]. In addition, most studies tend to be limited to specific 

populations, such as athletes or highly fit individuals, 

making it difficult to generalize the findings to more 

heterogeneous populations. This gap highlights the need 

for a more holistic and standardized approach to evaluating 

the relationship between BMI, body fat, and muscle 

hypertrophy. This is particularly important for supporting 

the development of evidence-based health policies and 

training strategies [12]. 

This study offers a new approach to understanding the 

relationship between Body Mass Index (BMI), body fat, 

and muscle hypertrophy, an area that has not been 

extensively studied. The uniqueness of this research lies in 

its integration of BMI and body fat percentage as key 

predictors for evaluating muscle hypertrophy, providing a 

broader perspective compared to traditional methods. This 

study aims to fill a gap in the current literature and offer a 

methodological solution to the limitations of previous 

measurements by utilizing a more comprehensive 

evaluation model. This approach is not only valuable to the 

academic world but also applicable in real-world settings, 

particularly in the advancement of research grounded in 

evidence fitness training programs and public health 

policies. The study is expected to enhance scientific 

understanding and open new opportunities to optimize an 

individual's health and physical performance through the 

development of a more accurate and practical model. 

2. Materials and Methods

This study employs a descriptive quantitative design 

with a correlational approach to analyzing the relationship 

between muscle hypertrophy and BMI. The population of 

this study consists of 126 students from the Sports 

Coaching Department enrolled in the Specialization Course. 

Sampling was carried out using purposive sampling based 

on specific criteria, namely students actively participating 

in physical training programs during the research period. 

Based on this sampling technique, a sample of 40 students 

was obtained. The study follows several stages. First, the 

sample will have their BMI measured using a Bioelectrical 

Impedance Analysis (BIA) scale. Second, muscle 

hypertrophy will be assessed through a muscle hypertrophy 

test using standard anthropometric methods, specifically 

measuring the muscle hypertrophy of the quadriceps 

muscle. Data will be collected using two main methods: 

BMI measurement and muscle hypertrophy measurement. 

Once data is collected, it will be analyzed using the 

Spearman correlation test to determine the relationship 

between muscle hypertrophy and BMI. The analysis will 

be conducted using SPSS version 25 software. The 

correlation coefficient (r) and significance level (p) will be 

used to interpret the results, with a p-value < 0.05 

considered significant. 

3. Results

The results of the data analysis using the Spearman 

correlation test indicate a significant and strong 

relationship between muscle hypertrophy and Body Mass 

Index (BMI), with a correlation coefficient of 0.970. The 

p-value of 0.000 (less than 0.05) confirms statistical 

significance, leading to the rejection of the null hypothesis 

(Ho), which stated that no relationship exists between the 

two variables. This suggests that as BMI increases, muscle 

hypertrophy also tends to increase. The analysis was 

conducted using SPSS version 25, and the results are 

presented in Table 1 for further reference and detailed 

interpretation 1. 
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Table 1.  Correlation Results 

Variable  Muscle Hypertrophy BMI 

Muscle 

Hypertrophy 

Correlation 

Coefficient 
1.000 0.970** 

 
Sig. (2-tailed) . 0.000 

N 40 40 

BMI 

Correlation 

Coefficient 
0.970** 1.000 

Sig. (2-tailed) 0.000 . 

N 40 40 

The Spearman correlation coefficient of 0.970 and a p-

value of 0.000 indicate a very strong and statistically 

significant relationship between muscle hypertrophy and 

BMI. These findings support the theoretical idea that BMI 

can be useful in predicting changes in muscle hypertrophy, 

even though BMI is typically considered insufficient for 

distinguishing between body fat and muscle hypertrophy. 

This significant positive relationship suggests that 

individuals with higher BMIs—who generally have greater 

body mass—may exhibit different physiological responses. 

4. Discussion 

Body mass, as represented by BMI, demonstrates a 

direct relationship with the muscle’s ability to adapt to 

physical stress [13]. In this context, BMI can be considered 

a rough representation of an individual's initial muscle 

hypertrophy, which may influence the muscle's capacity to 

develop during a training program [14]. These results also 

indicate that BMI is a reliable factor to consider when 

designing data-driven fitness programs; however, to 

achieve a more accurate assessment, it should be combined 

with other metrics such as body fat percentage. This study 

contributes to both the theoretical and practical fields of 

fitness and health. Theoretically, the findings strengthen 

existing models that explain the relationship between 

anthropometric metrics—such as BMI and muscle 

adaptation in response to physical intervention [15]. Due 

to the high correlation coefficient, this study adds 

empirical evidence supporting the use of BMI as one of the 

primary predictors in understanding physiological 

responses to muscle hypertrophy programs. This finding is 

significant, considering that previous literature has 

predominantly focused on anthropometric indicators such 

as BMI. In practice, these findings provide direct guidance 

for fitness professionals to consider an individual’s BMI as 

an initial parameter when designing more efficient and 

personalized physical training programs [16]. For example, 

individuals with higher BMI may be guided toward training 

programs that focus on muscle strengthening to maximize 

their adaptive capacity [17]. Furthermore, these findings 

can be applied in the medical field, particularly in physical 

rehabilitation or the treatment of conditions such as obesity 

and sarcopenia, where techniques based on 

anthropometric data can enhance the effectiveness of 

interventions [18]. Therefore, this study not only 

contributes to existing theory but also provides a practical 

perspective on how evidence-based fitness and health 

management can be applied. 

The results of this study show a strong and statistically 

significant relationship between BMI and muscle 

hypertrophy. However, it is important to acknowledge that 

BMI is a crude tool, as it does not differentiate between 

muscle hypertrophy and fat mass. Relying on BMI alone to 

predict muscle gain without directly measuring lean mass 

(e.g., via DEXA or BIA segmentation) undermines the 

validity of the findings. While BMI can give general 

insights into body composition, advanced methods like 

DEXA or BIA segmentation offer a more accurate 

assessment of lean mass, which is crucial for understanding 

muscle hypertrophy. Therefore, future studies should 

integrate these methods for a clearer understanding of 

muscle growth. The limited sample size—only 40 out of 126 

students—limits the generalizability of the findings to the 

broader student population, particularly those with similar 

physical and demographic characteristics. Furthermore, 

focusing the study on one specific group reduces the 

likelihood of uncovering variables in the relationship 

between BMI and muscle hypertrophy across different 

groups based on age, gender, and physical activity levels 

[19]. 

Muscle hypertrophy was inferred using quadriceps 

circumference, which lacks sensitivity and doesn't account 

for factors like fat distribution, hydration, or muscle 

composition. This method also does not directly measure 

muscle hypertrophy. More accurate techniques, such as 

MRI, ultrasound, or segmental BIA, should be used in 

future studies to provide a more precise assessment of 

muscle hypertrophy. Several recommendations for future 

research are suggested to expand our understanding of the 

relationship between muscle hypertrophy and BMI, based 

on the findings and limitations of this study. First, research 

with a larger and more representative sample from various 

population groups would yield more generalizable results 

that can be applied to a broader population. A limitation of 

this study is the small sample size (n=40) and the specific 

population of sports science students, which limits the 

external validity and generalizability of the findings to 

broader or more diverse populations. Additionally, no 

power analysis was conducted to justify the sample size, 

which could affect the statistical robustness of the results. 

Future studies should aim for larger, more diverse samples 

and include a power analysis to ensure sufficient statistical 

power for detecting significant relationships. Also, the 

design only captures a snapshot of the relationship between 

BMI and muscle hypertrophy at a single point in time. A 

longitudinal approach would provide more valuable 

insights into how muscle gain evolves over time and help 

identify causal relationships between BMI, body fat, and 

muscle hypertrophy. After that, limitation of this study is 
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that factors such as training intensity, nutrition, genetic 

predisposition, and prior fitness levels were not controlled 

or measured, which could potentially confound the results. 

These factors are known to influence muscle hypertrophy 

and may have affected the relationship between BMI and 

muscle growth. Future research should control for or 

measure these variables to isolate the effect of BMI and 

body fat on muscle hypertrophy more accurately. 

Ideally, future studies should involve individuals of 

different ages, genders, and physical conditions to 

investigate potential differences in responses to muscle 

hypertrophy interventions and to determine whether the 

relationship found applies to more heterogeneous groups. 

Second, more complex study designs, such as longitudinal 

research, are highly recommended to evaluate changes in 

the relationship between BMI and muscle hypertrophy over 

time. With a longitudinal design, researchers can observe 

how changes in BMI and body fat levels affect muscle 

hypertrophy over time, and they may also uncover other 

external variables that could influence the results. 

Furthermore, future studies could explore other factors 

that may moderate or mediate this relationship, such as 

genetic factors, dietary patterns, and levels of physical 

exercise. The objective of this research is to obtain a more 

comprehensive insight into the underlying processes that 

drive changes in muscle hypertrophy. 

5. Conclusions 

Based on the data analysis, this study identified a very 

strong and statistically significant relationship between 

BMI and muscle hypertrophy. The Spearman correlation 

coefficient of 0.970 and a p-value of 0.000 (p < 0.05) 

confirm a strong positive correlation, suggesting that 

individuals with higher BMI tend to experience greater 

increases in muscle hypertrophy following physical 

intervention. While BMI is traditionally viewed as a 

general health indicator, this study demonstrates its 

potential utility in predicting physiological responses to 

exercise, particularly muscle hypertrophy. Although BMI 

fails to distinguish between fat and muscle hypertrophy, its 

strong association with muscle gain implies that it may be 

useful in fitness assessments, especially when 

complemented with other indicators such as body fat 

percentage. However, the findings should be viewed 

carefully because of the study's limitations. The cross-

sectional approach limits the ability to observe changes 

over time, and the relatively small sample size (40 

participants from focusing on a particular group restricts 

the applicability of the findings. As such, these outcomes 

may not accurately reflect the relationship between BMI 

and muscle hypertrophy in more diverse populations. 

To address these limitations, future research should 

include larger sample sizes that reflect broader 

demographic diversity in terms of age, sex, fitness levels, 

and health status. Longitudinal study designs are also 

recommended to better capture dynamic changes in BMI, 

body composition, and muscle development over time. 

Additionally, researchers should consider other moderating 

or mediating factors that may influence muscle 

hypertrophy, such as dietary intake, physical activity levels, 

genetic predispositions, and hormonal profiles. Thus, while 

this study found a strong relationship between BMI and 

muscle hypertrophy, BMI is a crude tool that does not 

directly measure muscle hypertrophy. Future research 

should incorporate more precise body composition 

measurements, like DEXA or BIA segmentation, to 

validate these findings. Relying solely on BMI may limit 

the accuracy of muscle hypertrophy predictions. 

Overall, this study contributes valuable insights into the 

link between BMI and muscle hypertrophy and emphasizes 

the importance of developing more holistic, evidence-

based models for fitness evaluation. Such models can 

improve the design of personalized training programs and 

inform public health strategies aimed at enhancing 

metabolic health and physical performance. 

Conflict of Interest 

The authors declare that they have no conflicts of interest 

to disclose. 

 

REFERENCES 

[1] A. Indurain, M. Karlsson, F. Uhlin, A. Fernström, M. 
Segelmark, and O. D. Leinhard, “#3296 Adverse Muscle 
Composition Assessed By Mri Associates To Poor 
Functional Performance and Metabolic Comorbidities in 
Ckd,” Nephrol. Dial. Transplant., vol. 38, no. 
Supplement_1, pp. 625–626, 2023, doi: 
10.1093/ndt/gfad063c_3296. 

[2] M. A. Naimo, A. N. Varanoske, J. M. Hughes, and S. M. 
Pasiakos, “Skeletal Muscle Quality: A Biomarker for 
Assessing Physical Performance Capabilities in Young 
Populations,” Front. Physiol., vol. 12, p. 706699, 2021, doi: 
10.3389/fphys.2021.706699. 

[3] A. Vainshtein and M. Sandri, “Signaling pathways that 
control muscle mass,” Int. J. Mol. Sci., vol. 21, no. 13, pp. 
4759, 2020, doi: 10.3390/ijms21134759. 

[4] C. I. Li, C. S. Liu, C. H. Lin, S. Y. Yang, T. C. Li, and C. C. 
Lin, “Independent and joint associations of skeletal muscle 
mass and physical performance with all-cause mortality 
among older adults: a 12-year prospective cohort study,” 
BMC Geriatr., vol. 22, no. 1, p. 597, 2022, doi: 
10.1186/s12877-022-03292-0. 

[5] D. Khanna, C. Peltzer, P. Kahar, and M. S. Parmar, “Body 
Mass Index (BMI): A Screening Tool Analysis,” Cureus, 
vol. 14, no. 2, p. e22119, 2022, doi: 10.7759/cureus.22119. 

[6] S. Hermassi, R. van den Tillaar, N. L. Bragazzi, and R. 



  International Journal of Human Movement and Sports Sciences 13(4): 759-763, 2025  763 

 

Schwesig, “The Associations Between Physical 
Performance and Anthropometric Characteristics in Obese 
and Non-obese Schoolchild Handball Players,” Front. 
Physiol., vol. 11, p. 580991, 2021, doi: 
10.3389/fphys.2020.580991. 

[7] Y. Wu, D. Li, and S. H. Vermund, “Advantages and 
Limitations of the Body Mass Index (BMI) to Assess Adult 
Obesity,” Int. J. Environ. Res. Public Health, vol. 21, no. 6, 
p. 757, 2024, doi: 10.3390/ijerph21060757. 

[8] H. Wang et al., “Evolving perspectives on evaluating 
obesity: from traditional methods to cutting-edge 
techniques,” Ann. Med., vol. 57, no. 1, p. 2472856, 2025, 
doi: 10.1080/07853890.2025.2472856. 

[9] A. novita Sari and A. Setiarini, “The Relationship Between 
Body Composition and Maximal Oxygen Uptake (VO₂Max) 
in Male Athletes Aged 10–30 Years (Adolescents and 
Young Adults): Systematic Review,” J. Kesehat. 
Komunitas, vol. 6, no. 1, pp. 7–12, 2020, doi: 
10.25311/keskom.vol6.iss1.378. 

[10] J. Naylor, B. Patton, K. Paterson, and L. Jones, “Evaluation 
of a BMI Based Body Composition Equation in 
Intercollegiate Athletes,” Int. J. Strength Cond., vol. 3, no. 
1, pp. 1–8, 2023, doi: 10.47206/ijsc.v3i1.169. 

[11] A. S, R. Apriyanto, M. B. R. Utama, R. Festiawan, G. 
Firmansyah, and Y. H. Bhakti, “Assessing Aspects Of 
Strength, Concentration, Interest, Physical Activity And 
Body Mass Index,” Jp.jok (Jurnal Pendidik. Jasmani, 
Olahraga dan Kesehatan), vol. 5, no. 1, pp. 150–164, 2021, 
doi: 10.33503/jp.jok.v5i1.1722. 

[12] J. A. Gallo-Villegas and J. C. Calderón, “Epidemiological, 
mechanistic, and practical bases for assessment of 
cardiorespiratory fitness and muscle status in adults in 
healthcare settings,” Eur. J. Appl. Physiol., vol. 123, no. 5, 
pp. 945–964, 2023, doi: 10.1007/s00421-022-05114-y. 

[13] S. M. Jeong, D. H. Lee, L. F. M. Rezende, and E. L. 

Giovannucci, “Different correlation of body mass index 
with body fatness and obesity-related biomarker according 
to age, sex and race-ethnicity,” Sci. Rep., vol. 13, no. 1, p. 
3472, 2023, doi: 10.1038/s41598-023-30527-w. 

[14] N. Buchmann et al., “Muscle Mass and Inflammation in 
Older Adults: Impact of the Metabolic Syndrome,” 
Gerontology, vol. 68, no. 9, pp. 989–998, 2022, doi: 
10.1159/000520096. 

[15] Y. Haskas, M. R. A. Wijaya, and E. Kadrianti, “The Effect 
of Resistance Training on Body Mass Index (BMI) in 
Patients with Type 2 Diabetes Mellitus,” JIMPK: Jurnal 
Ilmiah Mahasiswa & Penelitian Keperawatan , vol. 3, no. 
4, pp. 68–73, 2023, doi: 10.35892/jimpk.v3i4.938. 

[16] J. M. Oppert et al., “Exercise training in the management of 
overweight and obesity in adults: Synthesis of the evidence 
and recommendations from the European Association for 
the Study of Obesity Physical Activity Working Group,” 
Obes. Rev., vol. 22, no. S4, p. e13273, 2021, doi: 
10.1111/obr.13273. 

[17] S. Manzano-Carrasco, J. Garcia-Unanue, E. A. Haapala, J. 
L. Felipe, L. Gallardo, and J. Lopez-Fernandez, 
“Relationships of BMI, muscle-to-fat ratio, and handgrip 
strength-to-BMI ratio to physical fitness in Spanish children 
and adolescents,” Eur. J. Pediatr., vol. 182, no. 5, pp. 2345–
2357, 2023, doi: 10.1007/s00431-023-04887-4. 

[18] M. J. Park et al., “A Novel Anthropometric Parameter, 
Weight-Adjusted Waist Index Represents Sarcopenic 
Obesity in Newly Diagnosed Type 2 Diabetes Mellitus,” J. 
Obes. Metab. Syndr., vol. 32, no. 2, pp. 130–140, 2023, doi: 
10.7570/jomes23005. 

[19] V. M. Mendoza-Núñez et al., “Relationship between aging 
and excess body fat with markers of inflammation, skeletal 
muscle mass and strength in Mexican community-dwelling 
people,” Ir. J. Med. Sci., vol. 193, pp. 2355–2362, 2024, doi: 
10.1007/s11845-024-03727-0. 

 


