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Abstract 

Background: Regular resistance training meant to enhance muscular strength, muscular hypertrophy, physical condition, and 
body composition is part of amateur bodybuilding. Even though strength development is a primary focus, flexibility is also a 
crucial aspect of physical fitness since sufficient muscle extensibility and joint range of motion enhance movement effectiveness 
and exercise performance. Decreased flexibility can impact movement throughout the range and may lead to muscular or 
movement imbalances. 
Muscular strength is the capacity of a muscle or muscle group to produce force against resistance, and it is a crucial factor in 
bodybuilding performance. Among amateur bodybuilders, nevertheless, the link between muscular strength and flexibility 
continues to be a crucial topic of study. Evaluating both criteria might enable one to spot possible discrepancies and provide 
helpful guidance for creating balanced training regimens. 
The current study hopes to ascertain the relationship between flexibility and muscular strength in amateur bodybuilders. The 
Bench Press and Leg Press will be used to evaluate muscular strength; the Sit-and-Reach Test and Static Stork Test will be utilized 
to assess flexibility. The results could be helpful to physical therapists, trainers, and coaches as they create suitable strength and 
flexibility training regimens. 
Methods: In Karad, a comparative study was carried out on forty amateur bodybuilders. Participants were male and female 
bodybuilders aged 16–30 years who had at least 1 year of bodybuilding experience and trained at least 3 times per week. Simple 
random sampling was used to choose the participants. Excluded were those with recent injuries within 6 months, neurological 
diseases, orthopedic surgery, acute pain impacting performance, or those engaged as professional bodybuilders. Once ethical 
clearance and written informed consent were gotten, participants were evaluated for flexibility and muscular strength. The Sit-
and-Reach Test and Static Stork Test were used to evaluate flexibility; the Bench Press and Leg Press were utilized to evaluate 
muscular strength. Demographic and evaluation information were regularly entered. 
Data Will be entered into Microsoft Excel and analysed using suitable statistical programme. To catalog participant attributes and 
outcome indicators, descriptive statistics were employed. With statistical significance fixed at p < 0.05, Pearson's or Spearman's 
correlation depending on data distribution was intended to be used to examine the relationship between flexibility and muscular 
strength. 
Result- Among the 40 amateur bodybuilders evaluated, 77.5% exhibited good or normal flexibility, whereas 22.5% displayed 
lowered or average flexibility. 70% of participants on the muscular strength test showed good/normal strength, while 30% showed 
diminished/average strength. The Static Stork Test and Sit-and-Reach Test showed that the subjects generally had adequate 
flexibility and balance performance. Results from Bench Press and Leg Press also indicated mostly excellent muscular strength. 
The results showed that, in general, there was a positive link between flexibility and muscle strength. Most of the people who 
had good flexibility also showed good strength performance. 
These results imply that keeping enough flexibility could be related to higher muscular strength in amateur bodybuilders. 
Conclusion: The study found that amateur bodybuilders who had more flexibility usually showed greater levels of muscular 
strength. The results showed a medium positive correlation between flexibility and muscular strength, stressing the need of 
including both flexibility and strength exercises into bodybuilding regimens. 
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Introduction 
Amateur bodybuilding is a form of resistance exercise including organized exercise programs used for improvement 
of strength, hypertrophy, general physical fitness, and body composition. Amateur bodybuilding is generally 
undertaken for the purposes of recreation, health and personal physical improvement as opposed to professional 
bodybuilding. Resistance training results in physiological adaptations in skeletal muscles that make them able to 
increase their strength [1,3]. However, the influence of resistance training on flexibility and mobility still requires 
further research [6–8]. Knowledge of these impacts will make it possible to create training programs promoting 
overall physical condition. 
Flexibility is another significant aspect of the fitness of an athlete. Flexibility is defined as the ability of a joint or 
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group of joints to perform movements within its available range of motion. Appropriate flexibility increases 
efficiency of movement and enables functional mobility of an athlete [6–8]. In the case of resistance-trained 
individuals, the flexibility is conditioned by such factors as training volume, the choice of exercises, muscular 
hypertrophy, the applied methods of stretching and extensibility of muscles and surrounding tissues [2,4,5]. Various 
approaches to assessing flexibility include different methods such as flexibility assessment in order to evaluate 
flexibility level in athletes or the use of the Sit-and-Reach Test which is popular for assessing hamstrings and lower-
back flexibility [13–19]. Since the goal of people engaged in strength training is primarily the hypertrophy of muscles, 
they may ignore the training of flexibility resulting in some differences in their flexibility level [1,3,5]. 
Muscular strength is described as a capability of a certain muscle group or muscle to develop force against external 
resistance. Progressive resistance training is essential for bodybuilders as it contributes to the improvement of 
muscular strength and muscle size. In addition, strength adaptations may depend on the training intensity, 
frequency, volume, exercises selection, and individual characteristics [30–39]. For the purpose of evaluating the 
pressing strength of the upper and lower body, researchers usually use The Bench Press and The Leg Press tests 
correspondingly. One-repetition maximum (1RM) tests is considered the commonly used tool for evaluating the 
muscular strength since there are many studies assessing the reliability and accuracy of the test for various groups 
of people [40–44]. 
Flexibility is a complex trait that is not directly related to muscular strength. Thus, the relationship between strength 
and flexibility is complicated, and depends on several factors, such as muscle group, training level, and the used 
protocol of training [2, 3]. Previous studies explored the relationship between flexibility of hamstrings, muscle 
optimal length, and strength, as well as the combined effects of training of both parameters [1–5]. It has been also 
suggested that resistance training can increase range of motion of a joint, contradicting the assumption that it 
reduces flexibility [6–8]. Therefore, studying of both parameters of fitness is of high importance to get the complete 
picture of the fitness of resistance-trained athletes. 
Together, flexibility and muscular strength assessment would help us know the physical condition of amateurs in 
bodybuilding. We used the Sit-and-Reach Test to assess flexibility, and Static Stork Test to check single-leg stance 
performance. Both tests are already investigated in the previous studies [13–19,23–25]. To assess muscular strength, 
we used the Bench Press and Leg Press tests, using 1RM as practical measures [40–44]. 
Even though there are such fitness parameters as flexibility and muscular strength and they both play a role in 
bodybuilders' fitness level, the connection between them among amateur bodybuilders still needs to be analyzed 
thoroughly. It could help physiotherapists, coaches, and instructors to prepare the exercises program and plan 
training sessions. So, this study attempts to study the relation between flexibility and muscular strength among 
amateur bodybuilders. 
 
Methods: Forty amateur bodybuilders in Karad underwent a comparison investigation. Participants included men 
and women 16 to 30 years old. Participants who qualified had at least one year of bodybuilding expertise and worked 
out at least three times every week. Simple random sampling was used to choose the participants. Excluded were 
those who had recently injured themselves within six months, had neurological problems, had undergone prior 
orthopedic surgery, had acute pain impacting performance, or were involved as professional bodybuilders. Ethical 
permission was sought, and before evaluation written informed consent was collected from all participants. 
The Sit-and-Reach Test and Static Stork Test were used to evaluate flexibility; the Bench Press and Leg Press were 
used to evaluate muscular strength. For study, demographic and evaluation data were methodically collected and 
imported into Microsoft Excel. To sum up the data, descriptive statistics were applied, including the mean, standard 
deviation, frequency, and percentage. The Shapiro–Wilk test was used to gauge normality. For normally distributed 
data, Pearson's correlation was utilized; for non-parametric data, Spearman's correlation was used to investigate 
the link between flexibility and muscular strength. With a 95% confidence interval, statistical significance was 
evaluated at p < 0.05. 

 
Result: 
 

Table : 1 . Flexibility assessment among amateur bodybuilders 
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Flexibility 

Good/Normal n (%) Average/Reduced n 
(%) 

 
Total 

Sit-and-Reach Test 34 (85%) 6 (15%) 40 (100%) 

Static Stork Test 
(Right) 

28 (70%) 12 (30%) 40 (100%) 

Static Stork Test (Left) 28 (70%) 12 (30%) 40 (100%) 

 

 
Interpretation- Most of the respondents (85%) showed good/normal results on the Sit-and-Reach Test, while 15% 
exhibited reduced/average performance.On the right and left sides, 70% of Static Stork Test participants showed 
satisfactory/normal performance.The other 30% exhibited mediocre or poor performance on both sides.The results 
imply that most participants possessed decent static balance and flexibility performance.But a lesser percentage 
showed poorer performance, therefore suggesting room for development by means of suitable flexibility and balance 
training. 
 

Table : 2 Musular strength among Amateur Bodybuilders 

Strength Assessment Higher Performance n 
(%) 

Lower Performance 
n (%) 

Total 

Bench Press 23 (57.5%) 17 (42.5%) 40 (100%) 

Leg Press 28 (70%) 12 (30%) 40 (100%) 
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Interpretation-The table shows the classification of the 40 amateur bodybuilders' muscular strength based on their 
1RM performance in Bench Press and Leg Press.57.5% of Bench Press participants showed excellent/normal 
strength, while 42.5% showed average/reduced strength.Regarding the Leg Press, 70% of the participants exhibited 
excellent/normal strength, whereas 30% exhibited average/reduced capability.Thus, the Leg Press had a larger 
percentage of participants with good performance than the Bench Press.The results generally indicate that in this 
group, lower-limb strength was somewhat greater than upper-limb pressing strength. 
 

Table : 3 Flexibility and Muscular strength findings 

Performance Category Flexibility Muscular Strength 

Good / Normal 31 (77.5%) 28 (70%) 

Reduced / Average 9 (22.5%) 12 (30%) 

Total 40 (100%) 40 (100%) 

 

 
Interpretation- The results show a good link between flexibility and muscular strength among the amateur 
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bodybuilders.Most of the participants (77.5%) showed good or normal flexibility, and 70% showed good or 
normal muscle strength.22.5% showed average/reduced flexibility, while 30% showed reduced/average 
muscular strength.The large percentage of individuals doing well in both criteria implies that enhanced flexibility 
was often related with increased muscular strength.Those with appropriate flexibility tended to exhibit 
adequate strength performance.The findings point to a positive link between flexibility and muscular strength 
in the research sample generally. 

 

Discussion:- 
Among forty amateur bodybuilders, the current study evaluated flexibility and muscular strength and 
investigated the relationship between these two physical fitness parameters. The study found that 77.5 percent 
of participants had good/normal flexibility, while 22.5 percent showed less/average flexibility. Likewise, while 
30% exhibited decreased/average muscular strength, 70% showed good/normal muscular strength. The results 
taken as a whole show that most amateur bodybuilders in the current study had acceptable levels of muscle 
strength and flexibility. 
The relatively high percentage of subjects with excellent flexibility could be connected to regular physical activity 
and engagement in sports. Bodybuilding includes several repetitions of various muscle groups and joints, which 
could help to sustain physical fitness and functional mobility.The Sit-and-Reach Test showed that the 
participants had a good amount of flexibility overall. The Static Stork Test results also revealed that most 
participants exhibited acceptable performance on both the left and right sides. Performing resistance-training 
workouts with proper movement control requires enough flexibility and balance, which may be crucial. 
Concerning muscular strength, the current study discovered that 70% of respondents showed appropriate or 
normal strength. The Leg Press revealed a higher percentage of good/normal performance than the Bench Press. 
This is perhaps not surprising given that the lower limbs contain significant muscle groups that are routinely 
developed during bodybuilding routines. Regular resistance exercise helps to enhance muscle strength and 
functional performance. Still, the fact that 30% of the participants had reduced or average strength shows that 
strength development could vary depending on their prior training experience, selected exercises, training 
frequency, and consistency. 
The positive association between flexibility and muscular strength was a significant discovery of this 
investigation. Most participants displayed acceptable/normal performance across both elements. This indicates 
that participants who maintained adequate flexibility typically also showed adequate muscular strength. While 
enough muscle strength helps to enable regulated and effective movement, flexibility might enhance the 
capacity to achieve an acceptable range of motion during resistance-training activities. Therefore, maintaining 
flexibility as well as strength may be advantageous for novice bodybuilders. 
But one ought to approach the results with caution. Rather than a formal statistical correlation coefficient, the 
relationship shown in this study is based on the descriptive categorization of subjects. The findings point to a 
general positive link but fail to show that greater flexibility directly leads to higher muscular strength. Other 
elements that could impact performance are age, training experience, body composition, exercise technique, 
training intensity, recovery, and individual physical characteristics. 
All in all, the current study finds that the majority of amateur bodybuilders possessed adequate flexibility and 
muscular strength, with 77.5% exhibiting normal/good flexibility and 70% exhibiting normal/good strength. The 
noted positive relationship emphasizes the need to include both flexibility and strengthening exercises in 
bodybuilding programs to enhance general physical performance and functional fitness. 
 

Conclusion:- 
The present study found that most amateur bodybuilders showed adequate levels of muscular strength and 
flexibility. Of the 40 people who took part, 77.5% had good or normal flexibility, while 22.5% had less or average 
flexibility. Comparably, 70% exhibited good/normal muscular strength, whereas 30% exhibited 
decreased/average strength. The results show a positive correlation between flexibility and muscular strength, 
with a sizable number of participants showing proficiency in both areas. Maintaining enough flexibility together 
with regular strength training should improve amateur bodybuilders' physical performance and functional 
fitness generally. But the observed link is descriptive and does not prove a statistically verified causal link 
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