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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
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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 Correlation o

Hypertrophy Coefficient 1.000 0.970
Sig. (2-tailed) 0.000

N 40 40

Correlation o
Coefficient 0.970 1.000
BMI 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 fithess 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 BMIL. 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
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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,
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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.
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