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Abstract 

This study comparatively analyzed obesity, lean balance, and physical fitness related to growth and 

development in female middle school students to investigate the importance of regular physical activity 

on body composition and physical fitness in adolescence. The subjects were 31 primary school students 

in grades 5–6 in Bahadurgarh, consisting of 16 students in the regularly active group and 15 students in 

the inactive group. Body composition and physical fitness factors were measured. Height, weight, body 

mass index (BMI), fat mass, and fat-free mass were measured using in body 3.0. Physical fitness factors 

such as muscle strength (grip strength), muscle endurance (situps), flexibility (body flexion), agility (side 

stepping), and lean balance (balancing with eyes closed), were measured as described herein. The results 

of comparing the two groups’ obesity-related body composition, the weight (P<0.001), body fat mass 

(P<0.001), BMI (P<0.002), and % body fat (P<0.033) were significantly higher in the inactive group 

compared to the physically active group. Comparison of lean balance was there was a significant 

difference in muscle mass between the left and right Arm (P<0.001), left and right leg (P<0.002) in the 

inactive group. Comparing physical fitness between groups was trunk flexion (P<0.001) and side 

stepping (P<0.001) were higher in the physically active than the inactive group. This study found 

significant differences in weight, body fat, BMI, flexibility, and side stepping between the physically 

active and inactive groups, which may negatively affect health indicators related to adolescents’ growth, 

development, and obesity. Therefore, attempts to promote physical activity in growing adolescents are 

crucial. 
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Introduction  

The age of 18 years or younger in the human life cycle is referred to as the juvenile period. 
This period is also critical to the development and growth of the body and is when various 
health-related habits are formed (Patton and Viner, 2007). In particular, the formation and 
establishment of healthy habits in the juvenile period leads to healthy lifestyles in adulthood 
and affects health both at the present time and in adulthood (Bélanger et al., 2015) [1]. 
Although studies have indicated that long-term sedentary behavior is harmful to health and 
that participation in regular physical activities is essential for health, normal growth, and 
physical development (Saunders et al., 2016), it has often been reported that Indian children 
and adolescents have improper habits such as little participation in physical activity and 
sedentary behavior much of the time.  
In fact, Heo et al. (2014) [3] reported that smart phone and internet addiction in Indian children 
and adolescents is becoming a serious social problem, physical activity has decreased, and the 
morbid obesity rate has approximately doubled from 5.8% in 1998 to 9.7% in 2005 (Oh et al., 
2008). 
In addition, according to ICEF (International Consultants for Education and Fairs) Monitor 
(2014) [4], various factors are considered to contribute to the deterioration of health in children 
and adolescents in India, but the most typical factors are Indian competitive educational 
structure and prioritization of education. These factors affects physical activity, and as the 
grade level increases, PE class hours (that is, the only opportunity for students to be involved 
in moderate to vigorous physical activities during school hours) are being reduced (Lee and 
Cho, 2014) [9].
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According to an online survey of youth health behavior by the 

All India Center for Disease Control and Prevention (AICDC, 

2005, 2014), the percentage of students who did not 

participate in PE classes increased from 15.9% in 2005 to 

27.4% in 2012 (All India Centers for Disease Control and 

Prevention, 2005, 2014). 

This decrease in physical activity causes severe problems 

such as decreased physical fitness, lack of exercise, stress, 

obesity, and adult illness, and even though the physique of 

youth has recently improved, physical fitness has, rather, 

decreased (Lee and Oh, 2012) [11]. This tendency has led to 

obesity in adolescence while social interest in health and 

physical fitness and obesity has heightened and demands for 

accurate analysis of the health status and fitness level of 

adolescents are increasing. However, most previous studies 

have focused on primary school students, and the studies of 

youth health behaviours in middle and high school students 

are mostly conducted online. Furthermore, few studies have 

been conducted comparing adolescents performing various 

physical activities with adolescents who are not. In addition, 

considering the reality of Indian education that as adolescents’ 

age, they spend more time studying, the importance of regular 

physical activity to adolescents’ health care and growth 

should be emphasized in India. This study comparatively 

analyzed obesity, lean balance, and physical fitness related to 

growth and development in female middle school students to 

investigate the importance of regular physical activity on 

body composition and physical fitness in adolescence. 

 

Methodology and data analysis 

Survey subjects 

The subjects of this study and their parents were fully 

informed of the purpose of the study and consented in writing. 

The subjects were 31 primary school students in grades 5–6 in 

Bahadurgarh, consisting of 16 students in the regularly active 

group and 15 students in the inactive group.  

The regularly active group consisted of the members of 

Mount view, Bahadurgarh, Haryana municipal group residing 

in Bahadurgarh who performed regular physical activity at 

least twice a week for 4 years or more. The inactive group 

consisted of subjects who had not performed physical activity, 

such as after school activities and private institutes related to 

exercise, at all over the last year. The physical characteristics 

of the subjects are listed in Table 1. 

 
Table 1: Physical characteristic of subjects 

 

Characteristic Physically active Inactive 

Age (yr) 12.30±1.20 12.70±0.90 

Height (cm) 157.07±4.43 158.67±3.68 

Weight (kg) 47.75±3.58 53.16±3.70 

Experience exercising (yr) 4.70±1.55 0 

 

Measurement 
Body composition and physical fitness factors were measured. 

Height, weight, body mass index (BMI), fat mass, and fat-free 

mass were measured using in body 720 (Bio space Co., 
Bahadurgarh Haryana). Physical fitness factors such as 

muscle strength (grip strength), muscle endurance (situps), 

flexibility (body flexion), agility (side stepping), and lean 

balance (balancing with eyes closed), were measured as 

described herein. 

  

Measurement of body composition  

In body 720 (Bio space Co.), a body composition analyser, 

was used to measure the changes in the body composition of 

the subjects. The subjects were asked to fast starting 12 hr 

before measurement and measurement was performed from 

10–12 a.m. Height, weight, BMI, fat mass, and body fat (%), 

fat-free mass, and lean balance were analyzed using a results 

form.  

 

Measurement of physical fitness  

Grip strength 
A dynamometer (TKK-5401, Takei, Tokyo, Japan) was used 

to measure grip strength. The subjects stood with both feet at 

shoulder width and maintained an angle of 15 degrees so that 

the torso and the arm (to be measured) did not touch each 

other, held the handle of the dynamometer with the second 

joints of their fingers, and pulled the handle while keeping 

their arms from shaking. The grip strength of both was 

measured, twice on each side, and the highest value was 

recorded in kg to the first decimal place. 

 

Situps 
The subjects lay on a mat and bent their knees about 140 de-

grees. The feet were flat on the floor, and then the upper body 

was raised until the elbows touched the knees. The number of 

repetitions made in 30 sec was recorded. 

 

Trunk flexion 
Subjects sat barefoot with feet together by the side of a trunk 

flexion meter and bent the waist while extending both arms 

and folding their hands together and then pushed the 

measuring instrument slowly to the maximum extent. The 

knees were not to be bent at this time. After two repetitions, 

results were recorded in cm to the first decimal place. 

 
Table 2: Subjects’ body composition 

 

Variable PA group Inactive group P-value 

Height (cm) 157.07±4.43 158.67±3.68 0.288 

Weight (kg) 47.75±3.58 53.16±3.70 0.001* 

Body fat mass (kg) 11.85±2.73 17.16±3.02 0.001* 

Fat-free mass (kg) 35.50±3.67 35.40±8.62 0.829 

Body mass index (kg/m2) 19.77±2.78 22.68±3.79 0.020* 

% Body fat 24.55±3.80 27.58±7.67 0.033* 

Values are presented as mean ± standard deviation. 

PA, physically active. *P<0.05. 

 
Table 3: Subjects’ lean balance 

 

Variable PA Inactive P-value 

Arm (kg) 

Right 1.4469±0.09 1.4647±0.11 0.563 

Left 1.4506±0.10 1.4433±0.10 0.851 

Difference value -0.038 0.0213 0.001* 

Trunk (kg) 14.80±2.23 14.3±3.88 0.879 

Leg (kg) 

Right 5.5750±0.40 5.4487±0.49 0.996 

Left 5.5763±0.42 5.3940±0.47 0.921 

Difference value -0.012 0.0547 0.002 

Values are presented as mean±standard deviation. 

PA, physically active. *P<0.05. 

 

Side stepping 

Parallel lines were drawn at a distance of 120 cm on the floor 

and the subjects stood on both feet, one foot on the left side 

and the other foot on the right side, from the center line. Once 

the right foot crossed the line to the right, they returned to the 

initial position in a quick motion. They quickly stepped 

sideways again with their left feet without stepping on the line 

nor moving both feet at the same time, and the number of 

steps in 20 sec was measured. 
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Balancing with eyes closed 

Subjects stood barefoot on the floor with both hands on their 

waists. They bent one knee and raised it from the floor about 

15 cm. The time when one of the hands on the back dropped, 

when a part of the body touched the floor, and when the eyes 

were opened was measured in seconds to the first decimal 

point. 

 
Table 4: Subjects’ physical fitness 

 

Variable PA Inactive P-value 

Right grip (kg) 19.92±2.95 19.31±3.60 0.401 

Left grip (kg) 12.44±3.58 12.84±3.55 0.564 

Situps (reps/sec) 23.00±4.64 20.30±7.10 0.102 

Trunk flexion (cm) 15.89±3.65 6.79±4.75* 0.001* 

Side stepping (reps/min) 44.40±7.42 32.00±3.57* 0.001* 

Balancing with eyes closed (sec) 8.97±5.60 8.44±4.98 0.621 

Values are presented as mean±standard deviation. 

PA, physically active. *P<0.05 

 

Data analysis 

All data in this study was collected and analyzed using IBM 

SPSS Statistics ver. 20.0 (IBM Co., Armonk, NY, USA). The 

mean and standard deviation were calculated to present 

descriptive statistics for each group. An independent sample t-

test was conducted to verify the mean difference between the 

measurement items in each group and all statistical 

significance levels were set at 0.05. 

 

Results  

Comparison of obese body composition 
The results of comparing the two groups’ obesity-related body 

composition appear in Table 2. As shown in the table, the 

weight (P<0.001), body fat mass (P<0.001), BMI (P<0.002), 

and % body fat (P<0.033) were significantly higher in the 

inactive group compared to the physically active group. 

 

Comparison of lean balance 

The results of comparing the lean balance between groups ap-

pear in Table 3. There was no significant difference in the 

upper and lower limbs between the physically active and 

inactive groups. However, there was a significant difference 

in muscle mass between the left and right Arm (P<0.001), left 

and right leg (P<0.002) in the inactive group. 

 

Comparison of physical fitness  

The results of comparing physical fitness between groups 

appear in Table 4. Similar results were obtained for hand grip 

strength, situps, and balancing with eyes closed in the 

physically active group, while trunk flexion (P<0.001) and 

side stepping (P<0.001) were higher in the physically active 

than the inactive group. 

 

Discussion 
This study was conducted in order to compare obesity, lean 

balance, and physical fitness related to growth and 

development in adolescents who perform regular physical 

activities for a long time with those of adolescents who do not 

perform any exercise at all. Height (cm), body weight (kg), fat 

mass (kg), fat-free mass (kg), BMI (kg/m2), and body fat (%) 

were measured using a precision body composition analyser 

called In body 720 (Bio space Co.), and left and right muscle 

mass and upper body muscle mass were measured for obesity 

and lean balance (kg) by using an analysis results form. 

As a result, it was found that all obesity variables were higher 

in the inactive group. There were significant differences in 

body weight (P<0.001), body fat mass (P<0.001), BMI 

(P<0.002), and % body fat (P<0.033). 

Body fat (%) and BMI are representative indicators of 

obesity, and those with a body fat of over 30.0% and a BMI 

of over 25 kg/m2 are considered obese. Both groups had less 

than 25.0% body fat and were not considered obese, but the 

body fat percentage was significantly higher in the inactive 

group. The results of this study are summarized as follows. 

First, the relationship between physical activity and body fat 

mass is very strong, and the results of an 8-week combined 

walking-rope skipping exercise showed a decrease in body fat 

(Stoner et al., 2016) while physical activity was significantly 

associated with a normal weight (Faik et al., 2017) [2]. 

Even through the inactive group in this study were not obese, 

it can be predicted that the risk of obesity will increase with 

long periods of inactivity. 

The lean balance by comparing the left and right muscle mass 

is an important indicator for maintaining a well-balanced 

physique and growth in youth. In this study, the muscle mass 

of arms, legs, and trunk tended to be higher in the physically 

active group than in the inactive group, and regular physical 

activity had a positive effect on the development of muscle 

mass as shown in the study by Lee et al. (2017) [10]. There was 

no significant difference between left and right muscle mass 

in the physically active group or the inactive group A study of 

the muscle mass in the left and right limbs in high activity 

level and low activity level children (Wyszyńska et al., 2016) 

found no significant difference in the high activity level who 

were regularly trained, In addition, the left and right muscle 

mass was significantly higher in the high activity level. 

That is why it is important to educate and encourage as much 

as possible to take various forms of physical activity, 

especially in children. Steinberg et al. (2013) confirmed 

benefits of activating children with the problem of excessive 

body mass. They proved that the weight management 

program for obese children improved their shape, stability, 

and the vestibular system, which reduced the likelihood of 

falls in the participants of the study. Similarly, recent studies 

of Schwanke et al. (2016) showed that a special program of 

exercise in overweight children led to positive changes in 

body posture, increased strength, and flexibility of muscles. 

Despite the recent growth in the physique of adolescents, 

physical fitness has been decreasing. This tendency has led to 

obesity in adolescence as social interest in health and physical 

fitness and obesity has heightened. Meanwhile, there is 

increasing demand for an accurate understanding of the health 

status and fitness level of adolescents. According to data from 

Physical Activity Promotion System 2010, the number of 

students who received the lowest grade had increased by a 

factor of 1.7 in 2010 compared to 2009 (Lee and Oh, 2012) 

[11]. This study found that the physically active group showed 

a significant difference in trunk flexion (P<0.001) and side 

stepping (P<0.001) compared to the inactive group. Trunk 

flexion is an indicator of flexibility. Lo et al. (2017) reported 

that students performing more sports activities had sig-

nificantly high flexibility compared to normal students who 

do not, and Monyeki et al. (2005) reported that the higher the 

BMI, the lower the flexibility. The results of those studies are 

consistent with the results of this study. 

Additionally, side stepping ability was significantly lower in 

the inactive group. This difference was found more often in 

the inactive group in which side stepping did not show 

sufficient agility, equilibrium, or flexibility or the center of 

gravity was not stable, which may lead to a number of injuries 

due to trivial events such as stumbling over a stone 



 

~ 2276 ~ 

International Journal of Physiology, Nutrition and Physical Education   
(Kobayashi et al., 2014) [6]. Therefore, it is very important to 

improve agility through various physical activities because a 

decline in integrated coordination ability is more commonly 

found in children with decreased physical fitness and less 

exercise. In addition, regular physical activity has been 

reported to have a very positive effect on physical fitness. For 

example, there is a relationship between an increase in muscle 

mass in the upper and lower body and an improvement in 

physical fitness (Kim, 2015) [5], and there is a significant 

relationship between physical activity, muscle strength, 

muscle mass, and bone density (Lindsay et al., 1992; 

Monyeki et al., 2012) [12]. 

This study found significant differences in weight, body fat, 

BMI, flexibility, and side stepping between the physically 

active and inactive groups, which may negatively affect 

health indicators related to adolescents’ growth, development, 

and obesity. Therefore, attempts to promote physical activity 

in growing adolescents are crucial. 
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