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Abstract 

Background and aim: This study aims to examine the associations between physical activity intensities with 

BMI and muscle strength among adults.  

Methods: The current research is conducted using a descriptive-correlation methodology, in alignment with 

its objectives. The statistical population for this study comprises 249 adults, who were chosen through 

convenience sampling. Standard tests were used for measuring research variables. Pearson's correlation test 

was applied for the inferential analysis of the relationships among the research variables. 

Results: There was an indirect and significant relationship between VPA with BMI (r=-0.664, p<0.001), but 

there was a direct relationship between MVPA and muscle strength (r=0.471, p<0.001). Also, there was an 

indirect and significant relationship between MPA with BMI (r=-0.356, p<0.001), but there was a direct 

relationship between MVPA and muscle strength (r=0.258, p<0.001). Finally, there was no significant 

relationship between LPA with BMI and muscle strength (P>0.05). 

Conclusion: Physical activity plays an important role in body composition and health-related physical fitness 

of adults.  
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INTRODUCTION 

 

Extensive developments in the modern world have transformed the way of life of human societies. The 

consequence of the mechanization of life is poverty, which is one of the most important problems of today's 

mankind from the point of view of health. This phenomenon is one of the risk factors of obesity (Aggio et al., 

2016; Duvigneaud et al., 2008). The report of the World Health Organization shows that there are one billion 

and 600 million overweight people with a Body Mass Index (BMI) <25 and 400 million people with a BMI <30 

in the whole world. According to the report of the same organization, the prevalence of obesity in Iranian 

women is estimated at 26.53% (Abdoshahi & Ghorbani, 2022; Baniasadi et al., 2022; Martínez‐Gómez et al., 

2011). 

Changes in food patterns and reduction in physical activity cause changes in body composition, which 

increase the accumulation of fat in the body due to aging and subsequently increase the risk of obesity and 

chronic diseases such as cardiovascular diseases and cancers (Asl et al., 2016; Atlantis et al., 2009; Baniasadi et 

al., 2022; Littman et al., 2005). Obesity and inactivity are the most important modifiable risk factors for various 

diseases and deaths related to them, and the first step to reduce these diseases is to control their risk factors. This 

issue is more important in sedentary jobs, including university jobs. Physical activity can improve women's 

health and prevent major diseases and disabilities of women (Bennie et al., 2015; Goodpaster et al., 2008). 

Decrease in physical activity and consequently decrease in physical fitness is both the cause of weight gain and 

its effect. Physical activity is not only effective in reducing the prevalence of heart diseases, but also affects the 
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incidence of other physical diseases and psychological disorders and the quality of life. Quality of life is a 

concept that has become very important in recent years due to its role in the mental health of people (Baniasadi 

et al., 2022; Cárdenas Fuentes et al., 2018; Chaharbaghi et al., 2022; Fukumoto et al., 2012). The World Health 

Organization has defined quality of life as a person's perceptions of his life situation according to the culture and 

value system he lives in and the relationship of these perceptions with the goals, expectations, standards and 

priorities of the person (Baniasadi et al., 2022; Chen et al., 2013; Lee et al., 2016). 

Today, it has been proven for human societies that better adaptation to the environment requires a balance 

of physical fitness and body composition in a person, and if people do not have favorable conditions in terms of 

physical condition and body composition, they usually will not have a proper psychological balance. Therefore, 

having high levels of health indicators and physical capabilities can indicate the health and capability of a 

society. One of the health indicators in humans is physical activity and exercise (LaMonte et al., 2017; Shafaei 

et al., 2024). 

Encouraging physical activity and the overall health of adults is of paramount importance. The decline in 

physiological functions and body composition, coupled with reduced physical activity due to aging, is linked to 

a deterioration in physical capabilities and a loss of mobility. Engaging in physical activity is recognized as a 

means to mitigate numerous adverse age-related health changes (Ramsey et al., 2021; Trudelle-Jackson et al., 

2011, Ilkım et al., 2017, Ilkim et al., 2021; Yurtseven et al., 2024). For instance, it plays a vital role in sustaining 

a healthy weight, promoting cardiovascular health, enhancing muscular strength, and improving physical 

functioning. Conversely, sedentary behavior has been identified as an independent risk factor for poor health 

outcomes and increased mortality, and it has been correlated with issues such as obesity, muscle weakness, and 

mobility impairments in older adults (Rauner et al., 2013; Yoshiko et al., 2019). Extensive research highlights 

the effectiveness of participating in physical activity (PA) as a practical method for decreasing body fat and 

promoting muscle mass, thereby improving the health of adults. Studies have revealed varying relationships 

between different intensities of PA and health outcomes (Hughes et al., 2001; Patel et al., 2020). For instance, 

one study involving adults indicated that moderate-intensity physical activity (MPA) is linked to improved 

cognitive function, whereas vigorous-intensity physical activity (VPA) does not show the same association. 

Additionally, another investigation identified light-intensity physical activity (LPA) as having a positive 

correlation with obesity and its indicators, as well as with mortality rates. Consequently, aggregating overall PA 

with LPA, MPA, and VPA may obscure the distinctions between these activities and their individual 

contributions to enhancing overall well-being (Khosravi et al., 2023; Najafzadeh et al., 2024). Recent research, 

especially in the 20th century, shows that proper and continuous exercises improve and increase the amount of 

strength, muscle endurance, cardio-respiratory endurance, flexibility, and also cause fitness and reduce body fat. 

In fact, the goal of continuous activity and exercise is to reach the optimal physical condition to have more 

health and vitality and a longer useful life (Harris et al., 2013; Muñoz-Vera et al., 2017). 

The level of physical fitness can indirectly indicate the level of physical activity and lifestyle of people. 

Based on this, one of the scientific and reliable methods for assessing the health of people of all ages is 

measuring body composition and physical fitness. Since the health and well-being of people in society is 

directly related to their physical fitness level and physical fitness is also related to body composition. Hence, the 

aim of this study was to explore the associations between physical activity intensities with BMI and muscle 

strength among adults. 

 

METHODS 

 

The present study employs a descriptive-correlation methodology that aligns with its objectives. The 

statistical population consists of 269 adults aged between 24 and 53 years, selected through convenience 

sampling. 

Physical activity was evaluated using the short form of the International Physical Activity Questionnaire 

(IPAQ) (Nie et al., 2021). This tool consists of seven questions that facilitate the gathering of information 

regarding individuals' physical activity over the previous week. According to the questionnaire's guidelines, the 

overall intensity of physical activities performed by an individual is classified into three categories: light, 

moderate, and vigorous, based on the energy expenditure recorded during the last seven days. Activities with a 

duration of less than 11 minutes are not included in the calculations. In this evaluation, walking is assigned a 

metabolic equivalent of task (MET) value of 3.3, moderate physical activity is assigned a value of 4, and 

vigorous physical activity is rated at 8. A MET measures the energy expended per minute by an individual while 

performing physical activities. To calculate the total weekly physical activity, the process involves summing the 

products of walking (MET × minutes × days), moderate physical activity (MET × minutes × days), and vigorous 

physical activity (MET × minutes × days) reported over the past week. This questionnaire is intended for 

assessing the physical activity levels of adults aged 18 to 65 and has been extensively utilized in various studies, 

demonstrating strong validity and reliability. 
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In the current investigation, weight was assessed using a light cover and without shoes, with a precision of 

100 grams. Height was measured with a tape measure affixed to the wall, ensuring the individual stood barefoot 

in a position where the shoulder was tangential to the wall, achieving an accuracy of 0.1 centimeters. The body 

mass index was calculated by dividing the weight in kilograms by the square of the height in meters. 

The Testing scale is a method that assesses the strength of key muscles in both the upper and lower 

extremities by applying resistance from the examiner and grading the patient's strength on a scale from 0 to 5. 

The grading criteria are as follows:  

1. Flicker of movement 

2. Active movement through the full range with gravity counterbalanced 

3. Active movement through the full range against gravity 

4. Active movement through the full range against some resistance 

5. Active movement through the full range against strong resistance 

Muscle groups that are frequently evaluated include the shoulder abductors, elbow flexors, elbow 

extensors, wrist extensors, finger flexors, hand intrinsic, hip flexors, knee extensors, dorsiflexors, great toe 

extensor, and plantar flexors. These specific muscles are selected to ensure a systematic assessment of critical 

spinal nerve roots. For instance, evaluating the strength of the elbow flexors, elbow extensors, wrist extensors, 

finger flexors, and hand intrinsic facilitates a thorough examination of the C5 to T1 nerve roots. 

In this research, descriptive statistics, including the mean and standard deviation, were used to define the 

research variables. The Kolmogorov-Smirnov test was conducted to evaluate the normality of the gathered data. 

Additionally, Pearson's correlation test was implemented for the inferential analysis of the relationships between 

the research variables, with a significance threshold established at 0.05. 

 

RESULTS 

 

Table 1 outlines the detailed characteristics of the research participants, including their age, height, weight, 

and body mass index. The average age of the participants is recorded at 33.95 years. Additionally, the 

participants demonstrate a body mass index with a mean value of 26.38, which suggests that they fall into the 

overweight category. 

 

Table 1. Demographic data of the subjects 

Variable Age (year) Height (cm) Weight (kg) BMI 

Mean ± SD 33.95 ± 4.21 174.22 ± 3.28 79.69 ± 6.34 26.38 ± 1.23 

 

The mean and standard deviation of the participants' scores across all research variables are presented in 

Table 2. Concerning the physical activity levels of adults, it is evident that the participants exhibited a level of 

physical activity that falls below the recommendations set forth by the World Health Organization. In terms of 

the physical activity patterns observed, the findings revealed that only 25% of the participants engaged in 

moderate-to-vigorous physical activity, suggesting that approximately 75% of the participants do not meet the 

necessary physical activity requirements for optimal physical and mental well-being. Additionally, the scores 

related to muscle strength were found to be within the average range. 

 

Table 2. Description of research variables 

Variable 

physical 

activity 

(day of the 

week) 

physical 

activity 

(minutes 

per week) 

physical activity (intensity) 

Muscle 

strength 
light 

(percent) 

moderate 

(percent) 

vigorous 

(percent) 

Mean ± 

SD 
2.24 ± 0.63 

127.65 ± 

13.51 
75% 25% 10% 6.38±0.75 

 

Table 3 presents the findings of the Kolmogorov-Smirnov test, which was conducted to assess the 

normality of the data distribution. The outcomes of this test indicate that all research variables conform to a 

normal distribution, as evidenced by the significance level (P>0.05).  

 

Table 3. The results of normal distribution 

Variable 

physical 

activity 

(day of 

the week) 

physical 

activity 

(minutes 

per week) 

physical activity (intensity) 

BMI 
Muscle 

strength 
light 

(percent) 

moderate 

(percent) 

vigorous 

(percent) 

K-S 0.952 0.857 0.796 0.854 0.938 0.957 0.998 

P 0.200 0.200 0.200 0.200 0.200  0.200 
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Table 4 shows the results of the Pearson correlation test. The research results showed that 1) there was an 

indirect and significant relationship between physical activity (days per week) (r= - 0.556, p<0.001), physical 

activity (minutes per week) (r= - 0.679, p<0.001) and intensity of physical activity (r= - 0.508, p<0.001) with 

BMI, 2) there was a direct and significant relationship between physical activity (days per week) (r=0.451, 

p<0.001), physical activity (minutes per week) (r=0.558, p<0.001) and intensity of physical activity (r=0.636, 

p<0.001) with muscle strength. 

 

Table 4. The results of the relationship between physical activity with BMI and muscle strength 

Variable BMI Muscle strength 

physical activity 

(day of the week 

r= - 0.556 

p<0.001 

r=0.451 

p<0.001 

physical activity 

(minutes per week) 

r= - 0.679 

p<0.001 

r=0.558 

p<0.001 

physical activity (intensity) 
r= - 0.508 

p<0.001 

r=0.636 

p<0.001 

 

DISCUSSION 

 

The objective of this research was to investigate the relationships between various intensities of physical 

activity, body mass index (BMI), and muscle strength in adults. The findings indicated a significant indirect 

correlation between the frequency of physical activity (measured in days per week), the duration of physical 

activity (measured in minutes per week), and the intensity of physical activity with BMI. Additionally, a direct 

and significant correlation was found between the frequency of physical activity, the duration of physical 

activity, and the intensity of physical activity with muscle strength. 

It was initially noted that the adults participating in this study engaged in considerably fewer physical 

activities than the World Health Organization's recommendation of 60 minutes of moderate to vigorous physical 

activity (MVPA). This indicates that adults demonstrate a low weekly level of physical activity. These results 

align with previous research that has similarly documented low levels of physical activity among adults 

(Aadland et al., 2022; Bennie et al., 2019; Leblanc et al., 2015). Given the numerous advantages linked to 

regular physical activity, it is vital to explore and apply effective strategies and interventions designed to 

increase adult participation in physical activity and exercise. Additionally, it is particularly important to develop 

approaches that enhance and sustain motivation among adults to engage consistently in physical activities 

(Chastin et al., 2019; Manini et al., 2007). 

Our research revealed a significant relationship between elevated levels of physical activity (PA) and a 

reduced body fat percentage. Adults who failed to meet the recommended guidelines for moderate to vigorous 

physical activity (MVPA) exhibited considerably higher body fat levels compared to those who complied with 

these recommendations (Chastin et al., 2012; Mora et al., 2006; Rosique-Esteban et al., 2019). Only about 25% 

of adults achieved the advised daily target of 60 minutes of MVPA. Additionally, this study found that 

participants spent approximately 67.55% of their total time engaged in sedentary behavior (SB). Prior studies 

have consistently shown that increased SB is associated with negative body composition (BC) outcomes in 

children (Ghorbani et al., 2020; Nishida et al., 2011; Taghva et al., 2020). Therefore, it is clear that extended 

durations of SB can adversely impact health. While the current findings suggest a trend towards a positive and 

significant correlation between SB and both body mass index (BMI) and metabolic body fat (MBF), it is 

essential to implement strategies aimed at reducing SB. Replacing SB with high-intensity activities has been 

demonstrated to produce favorable health benefits (O'Donovan et al., 2010; Shozi et al., 2022; Visser et al., 

2005). 

The findings of the current study indicate that students engaged in higher levels of physical activity (PA) 

exhibited better physical fitness scores. This observation aligns with earlier research highlighting the beneficial 

effects of sports participation on overall physical fitness. The enhanced fitness levels can be linked to regular 

engagement in PA, which fosters greater joint mobility, muscle development, and flexibility in ligaments and 

tendons (Bann et al., 2015; Omidvar et al., 2018). Additionally, consistent participation in PA contributes to 

improvements in respiratory function. These enhancements are marked by stronger respiratory muscles, 

increased thoracic compliance, improved endurance of the upper respiratory system, and greater respiratory 

elasticity. In contrast, non-athletic adults displayed stiffer joints and reduced respiratory system resistance, 

attributable to their lack of participation in sports and physical activities (Seyedi Asl et al., 2020; Shafiei et al., 

2024; Tittlbach et al., 2017). 

Research concerning children must utilize race- and country-specific reference data for body composition, 

height, and weight. Nonetheless, this study has certain limitations. Given that it draws upon approximately a 

decade's worth of data, it may encompass generational variations (Li et al., 2018; Proctor et al., 2000; Schilling 

et al., 2023). Furthermore, while no significant income disparities were noted, regional and seasonal variations 
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could have influenced the data, as measurements were taken across multiple regions. Moving forward, it will be 

essential to investigate age- and sex-related patterns of change in both body shape and body composition in 

adults, utilizing the findings from this study. We expect that the current data will provide a foundation for 

additional research focused on adult health and preventive medicine (Chahal et al., 2014; Najafzadeh et al., 

2024; Osuka et al., 2015). 

 

CONCLUSION 

 

In conclusion, our research revealed that the adults involved in this study exhibited low levels of physical 

activity (PA). This underscores the necessity for the development and implementation of effective strategies 

aimed at enhancing adult participation in sports and physical activities, particularly among females. Moreover, 

we identified a moderate level of physical fitness, indicating a need for greater oversight and support. 

Additionally, a notable correlation was found between increased PA and elevated levels of physical fitness in 

adults. Lastly, the influence of sports trainers is crucial, as their insights regarding adult engagement in PA can 

profoundly impact the physical well-being of this demographic. 
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