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Moderate This experimental study aimed to investigate impact of moderate intensity
Intensity Aerobic | aerobic exercises upon Body Composition of college girls. The experimental
Exercises, Body research method was adopted for current study with longitudinal approach
Composition

i.e., pre-test and post-test. 40 participants were taken as a population and
were randomly divided into two groups, experimental and Control group.
Eight-week moderate intensity aerobic exercises were given to experimental
group. After the completion of eight-week exercise protocol the data of
Body composition, data of pretest and posttest was recorded and analyzed
using paired sample t test and ANOVA to check the difference between the
body composition score of girls in pre-test and post-test. It was found that
there is significant impact of Moderate intensity aerobic exercises upon the
post-test of experimental group. The results provides significant information
in deciding the relationships among the research variables in order to reach
the conclusion.

Corresponding Author | Muhammad Safdar Lugman, Email: safdarkhan821@gmail.com

DOI https://doi.org/10.53664/JSRD/02-01-2021-03-29-40

INTRODUCTION

There is an adverse association in-between Body Mass Index (BMI) and walk (Bahamonde,
Witt & Mikesky 2009). BML is a key or content and index, generally used to classify severity
of fats (Shah & Braverman, 2012). Walking and running are considered the most important
muscle groups of body and is prospectively desirable to running (Ford & Swaine 2011). In
addition to, in person it was observed walking play a major role in reduction of fats from
the body (Hardman, 2001). Accumulated short but abrupt walking throughout the day can
lead to positive changes in body composition in adults (Asikainenet al., 2006). Reid et al.,
(1995) The impact of exercise is also very much helpful to maintain a good level of body
weight but at the same time it is very important to study that whether impact of exercise
upon the fat mass is in any relationship with growth of body weight. The author further
stated that the impact of the exercise upon the fat mass was found to be positive, since it
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helped to maintain a required level of fat mass and helped to maintain good body weight
by maintain the fat mass.

The relationship between fat mass and lean body mass due to moderate intensity aerobic
exercises was found to have positive impact upon body mass index. The study was favored
with two techniques to find out the impact of moderate intensity aerobic exercises upon
the body mass index by investigating impact of exercise on any component of the moody,
as in presence case the fat mass is used. According to Hill, Drougas and Peters (1993) of
diet composition can play a major role in maintenance of the health by decreasing factor
of obesity. By performing exercise likes moderate intensity aerobic exercises the energy
expenditure is introduced to the body mechanism an in result all extra energy is conserved
by performing different activities and no fat mass is built within the body. Due to exercise
the weight loss occurs and in result of it the negative energy is wasted. In weight loss the
impact of moderate intensity aerobic exercises is of very importance as compared with the
diet plans with less efficiency.

Once the body waste fat is reduced it is very important that the proper mechanism should
be attained in order to maintain this new weight. Studies show that exercises help people
in weight management irrespective of change in diet. Due to exercise fat mass decreases
while lean mass is preserved. Higher proportions of lean body mass may be lost rather
than overall fat due to exercise response. It has been found that VAT (viral adipose tissue)
responds more significantly to exercise as compared to other depots. The reason for this
significant respond is high level of adrenergic activation in VAT (Cook et al.,, 2008). Body
composition can be assed with help of skinfold measurement and skinfold measurement is
related to body fitness. One can have an idea about lean tissue and body fat by measuring
skinfold of different body parts. Different methods proposed by health expert to assess
the composition of body but not all method can be practiced easily skinfold measurement
is a method of minimal cost (Clark at al., 2008).

But it must be noted that skinfold measurement cannot accurately assess body composition
after exercise for the reason that after exercise skin becomes thick than normal because
water in subcutaneous tissue causes peripheral vasodilation (Golding et al., 1998). As per
to Chen et al (2014) Increase in the mid arm circumference by one inch shown a reduced
effect of death due to any of these diseases. Among the population the peoples with a low
level of BMI were found to be associated with allow level disease risk and mortality rate. It
was stated at the end that the hypothesis was a true one and there is a close impact of the
mid arm circumference upon mortality rate in lean Asian. BMI is mostly used for assessing
the obesity of a person, yet it has disadvantages like for reflecting body frame size, fat free
mass and relative leg length. And also, for BMI two measurements i.e., weight and height
are required.
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It has been found that in some cases weight or height of a person cannot be measured so
screen the obesity in that case MAC is used to screen the obesity. In the present study the
researcher intended to conduct research study under title Impact of Moderate Intensity
Aerobic Exercises upon Body Composition of College Girls. The main objectives of study
were a) to compare the Body Composition in pretest and posttest of Experimental group
and control group. b) to analysis impact of Moderate Intensity Aerobic Exercise upon the
Body Composition of the college girls.

LITERATURE REVIEW

For the purpose to improve health there are some benefits of the aerobic exercise. Aerobic
exercise improves heart muscles and efficiency of the heart. According to Moyer (2012)
aerobic exercise helps in reducing the RHR which is the signal of physical fitness. The red
blood cells work is that to convey O2 to every tissue of body, aerobic exercise improves
the red blood cells. Red blood cells formed bone marrow which is very imported for the
purpose of aerobic exercise (Swain & Franklin, 2006). Cornelissen et al. (2010) stated that
aerobic exercises improve muscles tone, increased number of capillaries and helped in
circulation of blood which remove the waste material from the body, which is the cause of
fatigue. Stiegler and Cunliffe (2006) show that obesity is a common problem in our world
since past few years. Two main components are used to hinder obesity and to maintain fat
free mass to a good level. They are a proper diet for maintain fat free mass and moderate
intensity aerobic exercises. A good diet will help to maintain a good level of fat free mass
and reduction in the level of fat mass.

The moderate intensity aerobic exercises are very effective in terms to maintain fat free
mass by losing a huge level of fat mass in term of energy expenditure while performing
different activities. Intensity of exercise greatly affect substrate metabolism. After exercise
the secretion of hormones which cause the breakdown of fats increases. Therefore, post
exercise energy expenditure and oxidation of fat increases. Studies show that exercises
help the people in weight management irrespective of change in diet. Due to exercise fat
mass decreases while lean mass is preserved. Higher proportions of lean body mass may
be lost rather than overall fat due to exercise response. It has been found that VAT (viral
adipose tissue) responds more significantly to exercise as compared to other depots. The
reason for this significant respond is the high level of adrenergic activation in VAT (Cook
et al., 2008). Through the investigation of various studies performed in the past it has been
evaluated that the exercise plays an important role in the maintenance of the weight,
controlling obesity and it is also found that the impact of the diet is also critical in such
maintenance.

The exercise plays an important role in b prevention of obesity be reducing the amount of
fat mass in the body and by conserving the amount of lean body mass (Willoughby,
Hewlings, & Kalman, 2018; Leijssen & Saris, 2002). According to Prabhakaran et al (1999)
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there is significant impact of the exercise protocol upon the fat percentage reduction of
the participants. The cholesterol level of the participants of the exercise protocol was also
reduced to a low level. The result of the study stated that there was a huge difference
between the baseline values of fat percentage, cholesterol and fat mass to the final values
obtained after the application of protocol for the participants. The result of the study
stated that there exists a huge relationship between reduction of the fat percentage, body
mass and cholesterol level of the obese, healthy or sedentary life style containing women
to the moderate intensity aerobic exercises protocol. According to McTiernan et al (2007)
increase in the level of the exercise the decrease in the fat percentage of the population
was observed.

According to Narayani & Sudhan (2010) there is a significant impact of moderate intensity
aerobic exercises upon the fat percentage reduction, cholesterol level reduction and body
fat reduction as well. Bahamondeet al (2009) carried out their research on measurement of
skinfold after exercise. They were determining that if acute moderate exercise can affect
the results of skinfold thickness after exercise. In their study 30 subjects were divided in
three groups: control, resistance exercise, and aerobic exercise. Skinfold measurement was
recorded before exercise and then the aerobic group exercised for 25 minutes and two
sets of 12 different exercises were performed in a circuit fashion for the lower and upper
body parts. Thus, again, skinfold measurement was recorded and ANCOVA was used to
determine the pre-test and post-post differences. And it was found that there was not
much difference between the results the value of p was p<.05. According to Chen et al
(2014) Increase in mid arm circumference by one inch shown a reduced effect of death
due to any of these diseases.

Among the population the peoples with a low level of BMI were found to be associated
with allow level disease risk and mortality rate. It was stated at the end that the hypothesis
was a true one and there is a close impact of mid arm circumference upon the mortality
rate in lean Asian. Although BMI is mostly used for assessing the obesity of a person, yet it
has disadvantages like for reflecting body frame size, fat free mass and relative leg length.
And also for BMI two measurements i.e. weight and height are required. It has been found
that in some cases weight or height of a person cannot be measured so screen the obesity
in that case MAC is used to screen the obesity. Nayanaet al (2015) evaluated alternate
anthropometric index for the obese people with T2D and metabolic syndrome, 207 T2D
patients and 101 metabolic syndrome subjects were selected for the study. Therefore, the
anthropometric parameters like the MAC, waist circumference and BMI were measured.
Independent T-test was performed by them to compare biochemical and anthropometric
parameters.

MAC was correlated with biochemical parameters and it was found that MAC is a useful
alternate index for obesity and is reliable to measure the obesity in people of South India.
It was also observed by them that MAC was higher in metabolic syndrome patients as
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compared to patients with T2D hence MAC can predict T2D in people before its onset
(Nayanaet al., 2015).

RESEARCH METHODS

This experimental study aimed to assess impact of moderate intensity aerobic exercises
upon Body Composition of college girls. Experimental research method was adopted for
the current study with longitudinal approach i.e., pre-test and post-test. 40 participants
were taken as a population and were randomly divided into two groups, experimental and
Control group. Eight-week moderate intensity aerobic exercises were given to experimental
group. After the completion of eight-week exercise protocol data of Body composition,
the data of pretest and posttest was recorded and analyzed using paired sample t test and
ANOVA to check the difference between the body composition score of girls in pre-test
and post-test. It was found that there is significant impact of Moderate intensity aerobic
exercises upon the post-test of experimental group.

DATA ANALYSES

The results of current study as the outcomes of the statistical analysis used for chasing the
research questions have been offered in this section in order to understand the main
theme and desired outcomes.

Table 1 Category-wise Frequencies and Percentages

Category F %
Experimental Group (Moderate Intensity Aerobic Exercises) 20 50.0
Control Group (Ordinary routine life) 20 50.0
Total 40 100.0

Table 1 shows that total subjects in the experimental group (Moderate Intensity Aerobic
Exercises) were 20 and percentage was 50% and total subjects in control group (Ordinary
routine life) were 20 and percentage was 50%.

Table 2 Descriptive of Experimental and Control Group in Body Composition

Pretest Posttest
Measurements N Mean + SD Mean + SD
Fat free mass/lean body mass (kg) 40 4943+1.27 49.13+1.28
Fat mass (kg) 40 23.46+1.26 22.05+1.74
Fat percentage 40 27.47+3.55 25.96+3.87
Sum of skin fold measurements (mm) 40 70.45+5.63 65.34+7.41
Mid-calf circumference (cm) 40 28.58+1.88 27.02+2.20
Mid-Thigh Circumferences (cm) 40 50.97+1.93 48.86+2.69
Mid Arm Circumferences (cm) 40 29.03+2.18 27.93+2.34
Waist Hip Ratio 40 .68+.05 .67+.05
Weight 40 63.42+3.75 61.30+4.38
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Table 2 show descriptive of experimental and control group in RHR and body composition
in pretest and posttest. Measurement of Fat free mass/lean body mass (kg) was 49.43+1.27
in pretest and 49.13+1.28 in posttest. In the same way the measurement of Fat mass (kg)
was 23.46+1.26 in pretest and 22.05+1.74 in posttest. Similarly, the measurement of Fat
percentage of 40 participants in pretest was 27.47+3.55 and posttest was 25.96+3.87. The
Sum of skin fold measurements (mm) of the participant in pretest was 70.45+5.63 and in
posttest was 65.34+7.41. The Mid-calf circumference (cm) of the participant in pretest was
28.58+1.88 and in posttest was 27.02+2.20. The Mid-Thigh Circumferences (cm) of the
participant in pretest was 50.97+1.93 and in THE posttest was 48.86+2.69. The Mid Arm
Circumferences (cm) of the participant in pretest was 29.03+2.18 and in posttest was
27.93+2.34. The Waist Hip Ratio of the participant in pretest was .68+.05 and in posttest
was .67+.05. The Weight of the participant in pretest was 63.42+3.75 and in posttest was
61.30+4.38.

Table 3 Comparison of Body Composition in Pretest and Posttest of Experimental Group

Pretest Posttest t Sig.
Measurements N Mean £ SD Mean = SD

Fat free mass/lean body mass (kg) 20 49.23+1.35 48.64+1.20 5.983 .000
Fat mass (kg) 20 2357+1.00 20.76+.732  26.325 .000
Fat percentage 20 27434358 24434358 127.859 .000
Sum of skin fold measurements (mm) 20 70.59+3.77 60.59+5.77 1.750 .006
Mid-calf circumference (cm) 20 2886+189 2586+189 61.820 .000
Mid-Thigh Circumferences (cm) 20 51.01+194 47.01+1.94 71.109 .000
Mid Arm Circumferences (cm) 20 29.09+2.23 27.09+2.23 66.479 .000
Waist Hip Ratio 20 .68+.057 .66+.057 13.784 .000
Weight 20 63.45+3.32 59.05+3.28 15.983 .000

Table 3 showing the treatment group difference between measurement before and after
the treatment in 9 components of body composition, the data shows that significantly the
pretest measurement of Fat free mass/lean body mass (kg) (49.23+1.35), of experimental
group was different from the posttest measurement of Fat free mass/lean body mass (kg)
(48.6411.20) t19= 5.983, p< .05. Similarly, significantly pretest measurement of Fat mass
(kg) (23.57+1.00), of experimental group was different from the posttest measurement of
Fat mass (kg) (20.76+.732) t19= 26.325, p< .05. In the same way significantly the pretest
measurement of Fat percentage (27.43+3.58), of experimental group was different from
the posttest measurement of Fat percentage (24.43+3.58) t19= 127.859, p< .05. In the
same stance significantly the pretest measurement of Sum of skin fold measurements
(mm) (70.59+3.77), of experimental group was different from the posttest measurement of
Sum of skin fold measurements (mm) (60.59+5.77) t19= 1.750, p< .05. In the same way,
significantly the pretest measurement of Mid-calf circumference (cm) (28.86+1.89), of
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experimental group was different from posttest measurement of Mid-calf circumference
(cm) (25.86£1.89) t19= 61.820, p< .05.

In the same way, significantly the pretest measurement of Mid-Thigh Circumferences (cm)
(51.01+£1.94), of experimental group was different from the posttest measurement of Mid-
Thigh Circumferences (cm) (47.01+£1.94) t19= 71.109, p< .05. In the same way, significantly
the pretest measurement of Mid Arm Circumferences (cm) (29.09+2.23), of experimental
group was different from the posttest measurement of Mid Arm Circumferences (cm)
(27.0942.23) t19= 66.479, p< .05. Similarly, the data indicates that significantly the pretest
measurement of Waist Hip Ratio (.68+.057), of experimental group was different from the
posttest measurement of Waist Hip Ratio (.66+.057) t19= 13.784, p< .05. In the same way,
significantly the pretest measurement of weight (63.45+3.32), of experimental group was
different from the posttest measurement of weight (59.05+3.28) t19= 15.983, p< .05. In
respect of resting heart score of experimental groups in pretest and posttest the data
indicate that the score of pretests of RHR (76.35+3.85) and post of RHR (71.55+3.45) were
significantly different. The above table indicates that Moderate Intensity Aerobic exercise
positively impact the nine selected components of body composition and resting heart
rate of 20 college female students in experimental group.

Table 4 Comparison of Body Composition in Pretest and Posttest of Control Group

Measurements Experimental Group Control Group t Sig.
(N=20) (N=20)
Mean = SD Mean = SD
Fat free mass/lean body mass (kg) 48.64+1.20 49.63+1.18 -2.625 .012
Fat mass (kg) 20.76+.732 23.34+14 -6.964 .000
Fat percentage 2443+3.58 27.50+£3.61 -2.698 .010
Sum of skin fold measurements (mm) 60.59+5.77 70.10+5.63 -5.271 .000
Mid-calf circumference (cm) 25.86+1.89 28.18+1.89 -3.888 .000
Mid-Thigh Circumferences (cm) 47.01+194 50.71+197 -5.977 .000
Mid Arm Circumferences (cm) 27.09+2.23 28.77+2.20 -239% .022
Waist Hip Ratio .66+.057 .68+.058 -.984 331
Weight 59.05+3.28 63.55+4.24 -3.754 001
a=0.05

Table 4.8 showing the control group difference between the measurement before and
after the treatment in 9 components of body composition and resting heart rate, the data
shows that significantly the pretest measurement of Fat free mass/lean body mass (kg)
(49.78+1.33), of control group was not different from posttest measurement of Fat free
mass/lean body mass (kg) (49.63+1.18) t19= 3.693, p> .05. Similarly, significantly pretest
measurement of Fat mass (kg) (23.35+£1.49), of control group was not different from the
posttest measurement of Fat mass (kg) (23.34+1.4) t19= .387, p> .05. In the same way
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significantly pretest measurement of Fat percentage (27.51+3.61), of control group was
not different from the posttest measurement of Fat percentage (27.50+3.61) t19= 3.000,
p> .05. In the same stance significantly the pretest measurement of Sum of skin fold
measurements (mm) (70.33+5.64), of control group was not different from the posttest
measurement of Sum of skin fold measurements (mm) (70.10+£5.63) t19= 13.397, p> .05.
In same way, significantly pretest measurement of Mid-calf circumference (cm) (28.42+
1.86), control group was not diverse from posttest measurement of Mid-calf circumference
(cm) (28.18+1.89) t19= 7.236, p> .05.

In the same way, significantly the pretest measurement of Mid-Thigh Circumferences (cm)
(50.99+1.95), of control group was not different from the posttest measurement of Mid-
Thigh Circumferences (cm) (50.71+1.97) t19= 8.418, p> .05. In the same way, significantly
the pretest measurement of Mid Arm Circumferences (cm) (29.06+2.22), of control group
was not different from posttest measurement of Mid Arm Circumferences (cm) (28.77+
2.20) t19= 9.528, p> .05. Similarly, data indicates that significantly pretest measurement of
Waist Hip Ratio (.68+.05), of control group was not different from posttest measurement
of Waist Hip Ratio (.68+.058) t19= -.972, p> .05. In the same way, significantly the pretest
measurement of weight (63.40+4.23), of control group was not different from the posttest
measurement of weight (63.55+4.24) t19= -.900, p> .05.

Ha: There is significant effect of Moderate Intensity Aerobic Exercise on Body Composition
of the college girls.

Table 5 Regression showing Impact of Moderated intensity aerobic exercise (MIAE) upon
body composition, resting heart rate and Heart Recovery rate

Predictor  Dependent variable R R Square B Sig.
MIAE Weight .930 .866 922 .000
Fat free mass/lean body mass (kg) 948 .898 .845 .000
Fat mass (kg) .899 .807 .652 .000
Fat percentage .864 .799 753 .000
Sum of skin fold measurements (mm) .893 .825 .810 .000
Mid-calf circumference (cm) .888 .810 .856 .000
Mid-Thigh Circumferences (cm) .762 711 721 .000
Mid Arm Circumferences (cm) 711 .672 J71 .000

Table 5 shows that there is significant impact of Moderate intensity aerobic exercises upon
the Weight (p< .05), Fat free mass/lean body mass (kg) (p< .05), Fat mass (kg) (p< .05), Fat
percentage (p< .05), Sum of skin fold measurement (mm) (p< .05), Mid-calf circumference
(cm) (p< .05), Mid-Thigh Circumferences (cm) (p< .05), Mid Arm Circumferences (cm) (p<
.05), Waist Hip Ratio (p< .05) and Resting Heart Rate (p< .05) of the girls at college level.
The R square indicates that the effect of Moderate intensity aerobic exercises on Weight
(r2= .866 "87%"), Fat free mass/lean body mass (kg) (r2= .948 "95%"), Fat mass (kg) (r2=
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899 "90%"), Fat percentage (r2= .864 “84%"), Sum of skin fold measurements (mm) (r2=
.893 "89%"), Mid-calf circumference (cm) (r2= .888 “89%"), Mid-Thigh Circumferences (cm)
(r2=.762 "76%"), Mid Arm Circumferences (cm) (r2=.711 "71%"), Waist Hip Ratio (r2= .871
"87%") and Resting Heart Rate (r2= .911 "91%") of the girls at college level. the B indicates
that if one unit increase in Moderate Intensity Aerobic Exercises than how many unit
increase in dependent variables the unit increased in Weight ( .922), Fat free mass/lean
body mass (kg) (.845), Fat mass (kg) (.652), Fat percentage (.753), Sum of the skin fold
measurements (mm) (.810), Mid-calf circumference (cm) (.856), Mid-Thigh Circumferences
(cm) (.721), Mid Arm Circumferences (cm) (.771), Waist Hip Ratio (.842) HA: There is
significant impact of Moderate Intensity Aerobic Exercise upon the body composition of
the college girls is hereby accepted.

DISCUSSION

The main purpose of the study was to examine the impact of Moderate Intensity Aerobic
Exercises upon Body Composition of College Girls. The determinants of body composition
were Weight, Fat free mass/lean body mass, fat mass, fat percentage, Sum of skin fold
measurement, Mid-calf circumference, Mid-Thigh Circumference, Mid Arm Circumference,
and Waist Hip Ratio. According to Khadijeh et al (2013) composition of the body indicates
the fats of the body, weight of the body and thickness of skin. Richard et al (2003) further
stated that moderate intensity aerobic exercise is used in a way to make a person healthy
and fit plus to achieve the supply the oxygen at good healthy rate to the all-body parts in
a way such that heart and blood pressure is not affected in any major way. The two groups
were framed out after randomization and odd and even procedure. After the data analysis,
the researcher found that there is significant effect of Moderate Intensity Aerobic Exercise
upon body composition, resting heart rate and Heart Recovery Rate the results of present
study are supported by study of Brandou et al (2003) variety of physical activities such as
cycling, walking, jogging and running are advised an effective way for elimination of fats
from the body and for the healthy life style.

Halima et al. (2018) argues that cycling is the substitute activity for controlling the obesity.
The author Lai et al. (2020) said that walking is also good for aged people to manage their
weight The ability to walk is a simplest way to examine the physical function and a vital
component for quality life, since it indicates capacity to perform daily activities. Similarly,
Asikainen et al. (2003) has observed that collectedly short but rapid walking the day whole
can brining to constructive and positive variation in body composition of a person. Brooks
(2002) indicated that new modern technological area made life easier, most of the people
perform their duties by electronic machinery, and don't involve in any sort of physical
activity while the chief sources of gaining fats. In active life style also change the life of the
people, walking the key element of the reduction of the extra fats of the body (Matsuzawa
et al., 2011).
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CONCLUSION

The purpose of study was to investigate impact of moderate intensity aerobic exercises
upon body composition of college girls. It was found that Eight-week moderate intensity
aerobic exercises have significant impact on 9 determinants of body composition were the
Weight, Fat free mass/lean body mass, fat mass, fat percentage, Sum of skin fold
measurements (mm), the Mid-calf circumference, Mid-Thigh Circumferences, the Mid Arm
Circumferences, Waist Hip Ratio. The present study was conducted on the field experiment
method further study may be conducted on gasai-experimental method to get more in
depth and actual data through labs and filed experiments. It was recommended that the
awareness program should be arranged by the concerned authorities to educate the
parents, teachers and college girls about the benefit of MIAE in our all promotion of the
health.
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