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Abstract 

Background: Muscle strength is the ability of a muscle or muscle group to 

exert force. Good muscle strength increases physical performance and may be 

important in weight maintenance. 

Objective: The present study aimed at comparing the back muscle and leg 

muscle strength among different groups of female medical students which 

might be used as base-line findings for other similar sedentary professionals. 

Methods: A cross-sectional analytical study was conducted in the department 

of Anatomy, Dhaka Medical College, Dhaka, from January 2016 to December 

2016. The study was performed on 118 female Bangladeshi medical students. 

It was conducted on three groups depending on body mass index- normal 

group, overweight group and obese group. 

Results: Significant difference of mean back muscle and leg muscle strength 

was observed among normal, overweight and obese groups. The mean back 

muscle and leg muscle strength were higher in normal group than overweight 

group and lower in obese group. Significant difference (p=0.030) was observed 

between mean leg muscle strength of over-weight and obese group. 

Conclusion: The results of the present study demonstrate that back muscle 

and leg muscle strength were significantly higher in normal group than 

overweight group and it is lower in obese group. 
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Introduction 

Strength is the quality or state of being physically 

strong and the ability to resist being moved or 

broken by a force.1 Muscle strength is necessary 

for normal healthy living. It is correlated with 

muscle mass, muscle structure, body mass, 

neurological and physiological factors. Muscle 

weakness might impair normal functional 

movements.2,3 There is evidence that excessive 

participation in sedentary behaviours, such as 

sitting for work/study purposes, is associated 

with higher risk of overweight and obesity.4 Many 

medical students experience changes in their life 

patterns during their college years. They spend 

maximum hours in everyday on studying. Most of 

them are physically inactive. So, they lead a 

sedentary lifestyle.5 Sedentary activities have been 

associated with a range of adverse health 

outcomes independently from physical activity. 

Physical inactivity affects muscle strength. It 

results in large decreases in muscle mass and 

strength.6,7 Inadequate muscle strength is 

associated with increased  

 

 

risk of injury, back pain, leg pain and joint pain. 

Back pain is one of the most common public 

health problems. Many lumbar problems are 

muscular in origin and persons suffering from 

back pain often have weak lumbar muscles.8 

overweight and obese person suffers more 

frequently from knee and low-back osteoarthritis. 

Every student should have knowledge about the 

importance of back muscle and leg muscle 

strength that can help them to take measures for 

a healthy life.  

Muscle strength is an important component of 

physical fitness. A positive relationship exists 

between physical activity and muscle strength. 

Measurement of muscle strength can be used to 

evaluate general physical condition and can 

indirectly provide a measure of healthy and active 

lifestyle.9 

The present study aims at comparing back muscle 

and leg muscle strength among different groups of 

female medical students. The result may be used 

as
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baseline findings for other similar sedentary 

professionals and also to formulate a healthy 

workout plan for them. 

 

Materials and Methods 

This was a cross-sectional analytical study. One 

hundred eighteen female medical college students 

of 18-25 years of age were selected from different 

medical colleges of Dhaka city. Medical students 

usually get admitted in the medical college at or 

above the age of 18 years and complete their 

MBBS course at or above the age of 23 years. 

Hence, the medical students between the ages of 

18-25 years were chosen as subjects. 

Subjects were selected according to their 

availability and willingness. None of their 

weaknesses were exploited, nor was any undue 

pressure created to make them participate in the 

study. They were not suffering from any active 

disease or any deformity. Injury or fracture and 

any surgical procedure of leg and back were 

excluded. Information regarding inclusion and 

exclusion criteria of female medical students was 

obtained directly by questionnaire and by physical 

observation as far as possible. Their ages were 

determined by the national ID cards. Each 

participant was given an ID number to avoid 

repeatation. 

Grouping of participants (normal group, 

overweight group and obese group) were done 

according to their body mass index. Procedure of 

measurement of back muscle and leg muscle 

strength was measured by back muscle and leg 

muscle strength dynamometer.5 Back muscle and 

leg muscle strength dynamometer is a device that 

measures isometric force produced by back, leg 

and arm muscles (Figure 1). 

 

 

Figure 1 : Back and leg muscle strength dynamometer 

After 3 minutes of walking, the subject was 

positioned with body erect. The length of the chain 

was adjusted according to height of subject. Then 

knee was bent so that the grasping hand rests at 

about 5-7 cm above the knee. Then she was asked 

to lift the handle of the dynamometer by 

straightening the knee. She was also asked to 

incline her body forward at an angle of 60 degrees 

while the lower back had to maintain an 

appropriate lordotic curve. Participants were 

asked to keep this pull for 5 seconds. Then the 

strength of the back muscle was recorded on the 

dynamometer in Kg. The measurement of back 

muscle strength test was taken at three trials. 

Each back strength testing was recorded at one 

minute intervals (Figure 2a). 

 

Figure 2: Photograph showing measurement of (a) back 

muscle stength and (b) leg muscle stength 

 

The subject was asked to stand erect on the base 

of the dynamometer with the feet shoulder width 

apart. Then the length of the chain was adjusted 

with knee bent so that the grasping handle of the 

dynamometer rests about 5-7 cm above the knee. 

In this position participants head was held 

upright and was looking straight ahead. Then she 

was asked to pull the handle as hard as possible 

without bending her back and tries to straighten 

her leg. She was holding the center of bar with 

both hands and palms facing toward the body. 

Then the strength of the leg muscle was recorded 

on the dynamometer in Kg.11 The measurement 

of leg muscle strength test was taken at three 

trials. Each leg strength testing was recorded at 

one minute intervals (Figure 2b). All data were 

checked and edited after collection. Later the data 

were put into computer and were analyzed with 

the help of SPSS version 19.0 for windows. 

Statistical analyses were done by ANOVA test. 
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Results 
The present study was carried out on 118 female 

medical students (18-25 years of age) of different 

medical colleges of Dhaka city. They were grouped 

into three categories according to body mass 

index. (Table I) They were normal group, 

overweight group and obese group.  

 

Table I 

Grouping of patients 

 

Group BMI (kg/m2) Number (n) 

 

Normal 18.5 - 24.9 48 

Overweight 25.0 - 29.9 40 

Obese >30 30 

 

In normal group, back muscle strength ranged 

from 31.8-55.0 kg and the mean (+SD) back 

muscle strength was 40.9+6.4 kg. In overweight 

group, back muscle strength was ranged from 

25.2-46.7 kg and the mean (+SD) back muscle 

strength was 38.1+5.8 kg. In obese group, back 

muscle strength was ranged from 23.7- 40.5 kg 

and the mean (+SD) back muscle strength was 

33.3+4.9 kg. Difference between mean back 

muscle strength of normal and overweight groups 

was significant (p=0.023). Significant difference in 

mean back muscle strength was observed between 

normal and obese groups p<0.001. There was 

significant difference observed between back 

muscle strength of overweight and obese groups 

(p=0.001), (Figure 3).  

 

 
 

Figure 3 : Comparison of back muscle strength among 

normal, overweight and obese students 

In normal group, leg muscle strength was ranged 

from 20.5-45.0 kg and the mean (+SD) leg muscle 

strength was 30.4+6.4 kg. In overweight group, leg 

muscle strength was ranged from 15.5-40.5 kg 

and the mean (+SD) leg muscle strength was 

26.2+5.9 kg. In obese group, leg muscle strength 

ranged from 15.0-30.5 kg and the mean (+SD) leg 

muscle strength was 23.1+4.7 kg. 

 

 
 

Figure 4 : Comparison of leg muscle strength among 

normal, overweight and obese students 

 

Difference between mean leg muscle strength of 

normal and overweight groups was significant 

(p<0.001). Significant difference was observed 

between normal and obese groups (p<0.001) in 

mean leg muscle strength. There was significant 

difference observed between mean leg muscle 

strength of overweight and obese groups (p=0.03), 

(Figure 4). 

 

Discussion 
The present study was carried out on adult 

Bangladeshi females comprising of three groups 

depending on body mass index. The findings of 

the study were statistically analyzed and revealed 

important information about back muscle and leg 

muscle strength of female Bangladeshi medical 

students. 

Yaprak reported that mean back muscle strength 

was 70.7+9.8 kg in university students. When 

compared with the present study, the mean back 

muscle strength of normal group of the present 

study was significantly lower (P<0.001) than the 

findings of Yaprak. 

Miyatake et al. reported 46.9+10.1 kg mean leg 

muscle strength in Japanese adolescents. The 

mean leg muscle strength of normal group of the 

present study was significantly lower (P<0.001) 

than the findings of Miyatake et al.  Mezzaroba 

and Prati reported 30.5+9.3 kg mean leg muscle 
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strength in female individuals. The mean leg 

muscle strength of overweight group of the present 

study was significantly lower than the findings of 

Mezzaroba and Prati. 

The present study was conducted on a small 

sample size. Only 118 female students were 

included in this study. So the students of the 

present study do not represent all the female 

medical students of Bangladesh. There was no 

published work on back muscle and leg muscle 

strength in female medical students. So the result 

of the study could not be compared with such 

other studies. Few numbers of publications by 

other researchers with similar study on different 

groups of people were available to compare with 

the findings of the present study.  

The study is limited by small sample size and use 

of traditional measuring scale for muscle strength. 

The more advanced HOGGAN Scientific 

MicroEFT2 Hand held Dynamometer could be 

used to get more detailed and accurate 

information about back and leg muscle strength. 

 

Conclusion 
Sinificant difference of mean back muscle and leg 

muscle strength were observed among normal, 

overweight and obese groups. Mean back muscle 

and leg muscle strength were higher in normal 

group in comparison to overweight group and 

lowest in obese group. 
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