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ABSTRACT 

 

In the last decade, the number of obese young adults has been increasing. Faculty of Medicine students 

tend to have low activity due to the busy learning schedule. Low activity is one of the risk factors for obesity and 

muscle strength, one of which is the back muscles that play a role in maintaining posture and supporting the body. 

This study aims to determine the level of physical activity and back muscle strength, as well as to examine the 

differences in back muscle strength between students at the Unjani Medical Faculty who suffer from obesity and 

low and high levels of physical activity. This study employs a cross-sectional design for its analysis. The ASAQ 

(Adolescent Sedentary Activity Questionnaire), the BMI (Body Mass Index) formula, and a back dynamometer are 

measuring instruments used to assess physical activity levels. Using a doctor's scale and a calibrated microtome, 

height and weight measurements were taken. To determine differences in muscle strength between study groups, 

the Mann-Whitney test (dk = 95%) was utilized.  The results demonstrated that 33% of respondents had low levels 

of physical activity, with the majority of respondents being male (30.3%). As many as 28.1% of male respondents 

had low levels of back muscle strength and were inactive. There was a statistically significant difference (p 0.05) 

between the two groups in terms of back muscle strength, as determined by statistical tests. The results showed 

that obesity had an effect on reducing the back muscle strength of respondents.  
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INTRODUCTION 

Obesity in the adolescent age group has 

become a world health problem in recent 

decades1. The World Health Organization 

(WHO), defines obesity as abnormal fat 

accumulation or excess fat accumulation due to 

an imbalance between energy intake and energy 

used 2. Measurement of the level of obesity in 

Indonesians is based on the Body Mass Index 

(BMI) value for Asia-Pacific countries 3. A 

person is said to be obese if the BMI is 25.0 

kg/m2 4. RISKESDAS data in 2007, 2013, and 

2018 show that obesity sufferers in Indonesia 

tend to increase, namely 10.5%, 14.8%, and 

21.8% respectively. Likewise, the prevalence of 

obese people in West Java Province tends to 

increase, namely 15.2% in 2013 and 23% in 

2018 5. 

Faculty of Medicine students have busy 

activities, causing them to rarely do sufficient 

physical activity, such as exercising 6. Research 

by Zulhamidah et al, in 2018 stated that most 

(41.7%) YARSI medical faculty students had 

low physical activity. This will certainly 

increase the risk of obesity 7. KEMENKES RI 

defines Sedentary lifestyle or low physical 

activity as all activities outside of sleep, with 

very little calorie expenditure characteristics, 

namely <1.5 (METs) 8. One method of 
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assessment is using ASAQ (Adolescent 

Sedentary Activity Questionnaire). 

One of the many problems caused by 

obesity is a loss of muscle strength due to stress 

on the musculoskeletal system  9,10. Chooi et al. 

found similar results, concluding that obesity 

negatively affects virtually all physiological 

systems of the body and poses a serious threat 

to public health, one of which is a wide variety 

of musculoskeletal problems 11. 

Musculoskeletal diseases, like osteoarthritis, 

can make it hard to walk. When other factors are 

taken into account, this makes the chance of all-

cause death and cardiovascular events much 

higher 12,13. This shows that idle behavior can 

make MetS worse for people who have 

problems with their muscles and joints.  

Back muscles have the main function of 

supporting the trunk, maintaining body posture 

and assisting the movement of the trunk, limbs, 

shoulders and neck used in human activities. 

Based on anatomy, the back muscles consist of 

superficial, intermedius, and profundus muscle 

groups. In obesity, there is not only an increase 

in intermuscular fat tissue but also impaired 

glucose intake by muscle cells due to insulin 

resistance in muscle cells. Glucose is needed as 

an energy source for muscle contraction so that 

the decrease in intake causes a decrease in 

muscle strength including back muscles. 

Decreased back muscle strength will cause 

health problems such as muscle strain, back 

pain, and impaired mobility. In chronic pain can 

also cause psychological disorders in the form 

of anxiety and stress 14,15. Hence, engaging in 

physical activity is imperative in order to 

mitigate the potential health issues arising from 

diminished strength in the muscles of the back. 

Haider et al. (2019) conducted a study which 

yielded findings suggesting that engagement in 

physical activity has the potential to enhance 

muscle strength and overall physical 

performance16. 

Obesity has received much attention in 

relation to long-term heart and circulatory 

diseases and conditions, as well as diabetes. 

However, musculoskeletal complications due to 

obesity are rarely discussed or studied in depth. 

Therefore, this research will discuss the 

relationship between obesity, back muscle 

strength, and physical activity. The aim of this 

research is to determine the effect of physical 

activity level on the back muscle strength of 

Unjani Medical Faculty students who suffer 

from obesity. Determining obesity's nutritional 

status does not include body fat percentage. 

Measuring muscle mass needs to be considered 

to see the relationship between decreased 

muscle strength and muscle mass, as well as 

other factors that influence muscle strength. 

 

METHOD 

 
This research is an analytic study with 

a cross sectional approach. The inclusion 

criteria in this study were active students of the 

undergraduate stage of the Faculty of Medicine, 

Unjani, 2019-2021 with BMI criteria of 25 

kg/m2, age 18-24 years, and willing to take part 

in the study and fill out an informed consent 

sheet.  Exclusion criteria include a history of 

steroid drug consumption, a history of surgery, 

fracture, or trauma to the back area, there is an 

anatomical abnormality of the spine based on a 

doctor's diagnosis. A total of 64 students who 

met the research criteria were sampled and 

divided into 2 groups, namely obese students 

with low physical activity (n = 33) and obese 

students with high activity (n = 31) taken by 

purposive sampling technique.  

The level of physical activity was 

measured using the Adolescent Sedentary 

Activity Questionnaire (ASAQ) and 

categorized as low if physical activity was <5 

hours/day and high if ≥5 hours/day 15. Obesity 

was determined based on the BMI formula 4. 

Back muscle strength was measured using a 

back dynamometer with 3 repetitions and the 

measurement results taken were the highest 

value and categorized as excellent, good, 

moderate, poor, and very poor based on male 

and female reference values 17,18.  

Bivariate data analysis using the Mann-

Whitney test (dk = 95%). The Mann-Whitney 

(or Wilcoxon-Mann-Whitney) test is 

occasionally employed in clinical trials to 

assess the comparative effectiveness of two 

treatments. The use of nonparametric tests is 

frequently advocated as a viable alternative to 

the t-test when the underlying data does not 

conform to a normal distribution 19. 

Research Procedure 

The study began with the measurement 

of TB and BW to assess the BMI of the research 

subject, if BMI≥ 25 and other research criteria 

were met, the subject was taken as a research 

sample.  The sample then filled out the ASAQ 

questionnaire to get data on the level of physical 

activity. Based on BMI and ASAQ data, 
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respondents were grouped into 2 groups, 

namely obese with low physical activity and 

obese with high physical activity. Each group 

member measured back muscle strength using a 

back dynamometer for 3 repetitions and the 

highest value was taken. Data on the value of 

back muscle strength of the two research groups 

were analyzed with the Mann Whitney test 

because the data were not normally distributed. 

The test is to see the difference between the two 

groups. Data collection has paid attention to the 

ethical aspects of research. 

 

RESULTS   

 
Characteristics of Respondents' Physical 

Activity Level Based on Gender 

From the analysis of the ASAQ 

questionnaire scores completed by 64 

respondents, 33% of respondents had low 

physical activity levels. When viewed by 

gender, the number of female respondents had a 

low level of activity more (69.7%) than men 

(30.3%), as shown in table 3. 

Table 3 Characteristics of Respondents' 

Physical Activity Level Based on Gender 

(n=64). 

Gender Physical Activity Level Total 

High Low 

n % n % n % 

Male 19 61.29 10 30.3 29 45.31 

Female 12 38.71 23 69.7 35 54.69 

Total 31 100 33 100 64 100 

Physical activity plays a role in the 

process of burning calories in the body and if 

combined with calorie reduction will have an 

impact on calorie deficits so that it can lose 

weight. Research by Faiq et al. (2018) states 

that most (41.7%) YARSI medical faculty 

students have low physical activity7. This will 

increase the risk of obesity. The percentage of 

pre-obese and obese patients in the study of 

respondents was quite high at 33.2%.  Research 

by Liando et al. (2021), explained that 

adolescents, especially in women, spend more 

time playing gadgets, watching TV than doing 

physical activity20. 

Overview of Respondents' Back Muscle 

Strength 

The results showed that most 

respondents (43.75%) had poor back muscle 

strength, and there were even students in the 

very poor category (6.25%) as shown in Table 

4. 

Table 4 Overview of Back Muscle Strength in 

Undergraduate Students of FK Unjani who 

suffer from Obesity (n = 64). 
Back Muscle Strength 

(kg) 
F Percentage 

Very good 1 1,56 

Good 8 12,50 

Moderate 23 35,94 

Less 28 43,75 

Very less 4 6,25 

Total 64 100,00 

In addition, the results showed that 

1.56% of respondents had excellent back 

muscle strength, 12.50% of respondents had 

good back muscle strength, as many as 35.94% 

had moderate back muscle strength. 

Obesity characterized by BMI ≥25 is 

one of the factors causing impaired function of 

the musculoskeletal system with an increase in 

intramyocellular fat and accompanied by 

causing insulin resistance in muscle cells and 

blocking glucose intake which is a source of 

energy for muscle contraction. This is 

supported by the research of Susilawati et al 

(2019) which states a significant relationship 

between body fat percentage and back muscle 

strength 21. 

 

Overview of Back Muscle Strength Based on 

Gender 

Based on table 5, it can be seen that the 

number of female respondents who have a level 

of back muscle strength of less than very less is 

less (21.9%) than male respondents (28.1%). 

Table 5. Overview of Back Muscle Strength 

Based on Gender (n=64). 
Back 

Muscle 

Strength 

Gender Total 

Male Female  

n % n % n % 

Very 

good 

0 0.0% 1 1.6% 1 1.6% 

Good 2 3.1% 6 9.4% 8 12.5% 

Moderate 9 14.1% 14 21.9% 23 35.9% 

Less 15 23.4% 13 20.3% 28 43.8% 

Very less 3 4.7% 1 1.6% 4 6.3% 

Total 29 45.3% 35 54.7% 64 100 

Male respondents tended to have a 

lower level of back muscle strength (23.4%) 

when compared to female responses (20.3%). 

Likewise, for the level of back muscle strength 

less once men (4.7%) more than women (1.6%). 

However, research by Torik et al, stated that 

there was no significant difference between the 

back muscle strength of young men and women 
22. 
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Overview of Back Muscle Strength Based on 

Level of Physical Activity 

Table 6 shows that the percentage of 

respondents who have a very low level of back 

muscle strength occurs in respondents with low 

physical activity (6%).    

Table 6. Back Muscle Strength by Physical 

Activity Level (n=64). 
Back 

Muscle 

Strength 

Level Physical Activity 

High Low Total 

n % n % n % 

Very good 0 0% 1 2% 1 2% 

Good 6 9% 2 3% 8 13% 

Moderate 10 16% 13 20% 23 36% 

Less 15 23% 13 20% 28 44% 

Very less 0 0% 4 6% 4 6% 

Total 31 48% 33 52% 64 100% 

Lack of physical activity affects muscle 

strength, which is one of the components of a 

person's physical fitness. A person with 

BMI≥25 has a risk of decreased muscle strength 

due to the accumulation of fat in the muscles. 

The more trained the muscle, the greater the 

muscle strength (23–25). 

 

DISCUSSION 

 

To see the relationship between the 

effect of physical activity level on back muscle 

strength in both research groups, a mann-

whitney statistical test was conducted. Before 

the test was carried out, the data normality test 

was carried out and it was found that the data 

was not normally distributed. The results of the 

mann-whitney test showed that there was a 

significant difference in back muscle strength 

(p<0.05) between the group of respondents with 

low physical activity and the group of students 

with high physical activity. 

Table 7. Mann-whitney Test Results 
Level Physical 

Activity 
Mean Mann-Whitney p-Value 

High  31 39,82 0,002 

  284,50 0,002  

Low 33 25,62  

The function of the back muscles is to 

support the trunk and maintain body posture, as 

well as the movement of the trunk, helping the 

muscles of the limbs, shoulders, and neck move. 

The imbalance of energy intake and use causes 

blood sugar levels to increase and results in 

insulin resistance in skeletal muscle cells and 

reduces the ability of glucose intake to skeletal 

muscle cells. The glucose in skeletal muscle 

cells will undergo glycogenesis to produce 

glycogen which is an energy source for muscle 

contraction. So that the lack of glycogen in 

muscle cells causes a decrease in muscle 

strength, especially back muscles.  In addition, 

excess sugar in the blood will be converted in 

the form of fat which is deposited as visceral fat 

and ectopic fat, such as in the intermyocellular 

skeletal muscle which can cause an 

inflammatory response and reduce muscle 

mass. Overall, it will cause muscle disorders in 

the form of sarcopenia which is characterized 

by impaired muscle function such as muscle 

strain, pain, and impaired mobility. Chronic 

pain can also cause psychological disorders 

such as anxiety and stress11,12. 

 

CONCLUSION 

 
Based on the research results, it can be 

concluded that 33% of respondents have low 

levels of physical activity, and this is mostly 

experienced by male respondents at 30.3%. 

Most of the male respondents (28.1%) had low 

levels of back muscle strength, and this 

generally occurs in respondents with low 

physical activity. There is a significant 

difference in back muscle strength (p<0.05) 

between students at the Unjani Faculty of 

Medicine who suffer from obesity with low 

physical activity and those with high physical 

activity. The conclusion obtained is that obesity 

has a negative impact on back muscle strength. 

For further research, researchers suggest 

determining nutritional status, apart from BMI, 

by also considering body fat percentage. 

Measuring muscle mass is also recommended to 

see the relationship between decreased muscle 

strength and muscle mass, as well as age, BMR, 

and hormonal factors. 
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