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ABSTRACT

This study aims to determine the effect of body weight training combined with a low
carbohydrate diet and running combined with a low carbohydrate diet on reducing body fat
percentage in overweight and obese young man. The research used pretest posttest group
design experimental method. The sample consisted of 30 young man divided into two groups
that had been strictly selected. Their body fat percentage was measured before and after the
research program. The result was analyzed through paired sample t-test at a significance level
of a 0.05 and the average difference test (independent sample t-test posttest) to get a better
result. This study shows that body weight training combined with a low carbohydrate diet and
running combined with a low carbohydrate diet have a significant effect on decreasing body
fat percentage, but running combined with a low carbohydrate diet is better at reducing body
fat percentage compared with body weight training combined with a low carbohydrate diet.
Overweight and obese young man can apply body weight training combined with a low
carbohydrate diet or run combined with a low carbohydrate diet to reduce body fat
percentage, but to get the results of a reduction in body fat percentage running and low

carbohydrate diets is more recommended.
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INTRODUCTION

Obesity has become an epidemic in many countries, studies show that obesity can be
experienced by children, young man, to adults (Wang et al., 2002). The proportion of the
obesity epidemic in children to adults has increased (Klein et al., 2004). Several studies have
shown that a person who is overweight in childhood tends to be overweight in adulthood
than children who are thin. About half of young man who are overweight and more than one
third of children who are overweight continue to be overweight and even obese as adults
(Trudeau et al., 2004). Therefore, it is urged to overcome obesity as early as possible in
children and young man due to obesity in children and young man can cause various diseases
including hypertension, diabetes, and cardiovascular disease (Ross et al., 2000). Even obesity
is more associated with morbidity than smoking, alcoholism, and poverty If trends this
continues, obesity can outperform cigarette abuse as a leading cause of preventable death
(Artham et al., 2009).

Overweight is defined as a body mass index (BMI) of 25 to 29.9 kg / m2, while obesity as a
body mass index (BMI) 30 kg / m2. Other indices that can be used and are more predictive in
determining obesity include body fat, waist circumference (WC), waist to hip ratio (WHR),
and weight to height ratio (Litwin, 2008). Body fat percentage can be measured using
bioelectric impedance analysis (BIA) from foot to foot measured using Tanita's body
composition analyzer (Minderico et al., 2008). A study shows that Tanita BC 418-MA has a
very good level of reliability and is equivalent to skinfold thickness in measuring body fat so
that it can identify the percentage of body fat from overweight or obese person (Kelly &
Metcalfe, 2012).

Overweight and obesity in young man are related to lifestyle, which includes lack of physical
activity and eating an excessive amount of calories (Park et al., 2003). Several studies have
shown that aerobic exercise is effective to prevent and treat overweight and obesity (Wei et
al., 2011). However, other studies report that weight training is also effective for overweight
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and obesity treatment especially in increasing lean body mass (Akter et al., 2017). Exercise
alone is not an effective method for reducing body fat percentage in overweight and obese
sufferers (Ross et al., 2000). Recent research results indicate that a combination of weight
training and diet can reduce body fat percentage in overweight and obese sufferers (Nugraha
et al., 2020). Although there have been many studies on exercise and diet to reduce body fat
percentage, hitherto there has been no research to reduce body fat percentage by applying a
simple exercise model that can be done at home or anywhere without using special
equipment.

Body weight training and running are two simple exercises that can be done anywhere. Both
of these exercises have different characteristics, body weight training including anaerobic
exercise in which the energy production process does not require oxygen with relatively
short movement characteristics, such as 20 reps of squats (Sigal et al., 2007). Whereas
running includes aerobic exercise in which its energy production process requires oxygen
with relatively long motion characteristics, for example running for 30 minutes (Mandic et
al., 2009). Both of these exercises have practical and economical value so that they can be
used as choices for overweight and obese sufferers in reducing their body fat percentage.
Diet is one of the factors that has an influence in reducing body fat percentage in overweight
and obese sufferers. Research shows that low carbohydrate diets are more effective than low
fat diets in reducing body fat mass in overweight and obese sufferers (Brehm et al., 2003).
The results of other studies show that the combination of exercise and diet clinically can
reduce body fat significantly (Sigal et al., 2014). We hypothesize that the combination of
body weight training with a low carbohydrate diet or a combination of running with a low
carbohydrate diet can significantly reduce the percentage of body fat in overweight and
obese young man. But running with a low carbohydrate diet has more effect on reducing

body fat percentage than body weight training with a low carbohydrate diet.
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METHODS

Participant
Participants are university male students aged 18 to 19 years who were overweight and obese
with a body mass index of more than 28 kg / m2, a body fat percentage above 30%, a waist
circumference greater than 100 cm and a stable body weight (2 kg) for the past 6 months. All
participants first went through screening with a predetermined flow before becoming a
research sample (Figure 1). The first plot in determining the sample of this study was the
examination of blood pressure, height and weight, body mass index, body fat percentage, and
waist circumference. Of all 123 participants, 25 people did not take part in the examination
stage because they were not interested in becoming a sample in this study, so only 98
participants took the examination stage. The results were 56 people meeting the criteria for
the study. The next step was to randomly determine 56 people into two research groups; the
experimental group 1 and the experimental group 2. The experimental group 1 received the
body weight training and low carbohydrate diet treatment, while the experimental group 2
received the running treatment and low carbohydrate diet. All participants gave written their
informed consent. After the participants filled out the agreement, only 30 participants agreed
to participate in the study, 5 resigned due to breathing problems, 4 resigned because they had
a history of fractures, 17 resigned because they could not commit to participate in and
complete the research program. This research was conducted in accordance with ethical
guidelines from the Indonesian University of Education.

Intervention
For 6 weeks, each experimental group received prescribed exercise and diet guidelines. The
experimental group 1 received body weight training and low carbohydrate diet program, the
body weight training program was carried out 3 times a week for 8 weeks by following the
exercise guidelines given and reported every session through video. The body weight

training program was divided into 3 training targets including; total body program, lower
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body program, and upper body program. The training in the first session was the total body
program covering all the muscles in the legs, back muscles, chest muscles, shoulder muscles,
arm muscles, and abdominal muscles. The movement of body weight training, total body
program among them are squats, lunges, pull up alternatives, push-ups, shoulder push-ups,
shoulder tap push-ups, crunches, and leg raises. The exercise in the second session was the
lower body program by training gluteus maximus, quadriceps, hamstring, and calves. Lower
body program body weight training movements include squats, lunges, side lunges, sumo
squats, wall sit, and calf raises. Exercise in the third session was the upper body program
with targeted muscle training included back muscles, chest muscles, shoulder muscles, arm
muscles, and abdominal muscles. Upper body weight training body movements include;
alternative pull ups, wide grip pushups, close grip pushups, pushups and rotations, shoulder
pushups, backups, planks, and side planks. The three training sessions in the first week are
repeated in the same order until the sixth week. The first week to the second week each
movement is done as much as 3 sets, the movements are calculated based on repetition
carried out as many as 15 repetitions, while the movements are calculated using time carried
out for 30 seconds, and after completing one movement interspersed with rest for 45
seconds. Additional training load is given in the third week to the fourth week, namely by
adding repetition of each movement to 20 reps, adding time to 45 minutes for the movement
which is calculated based on time. Whereas the rest period after completing one move is still
45 seconds. The additional training load is given again in the fifth week until the sixth week
by reducing the rest time after completing one move to 30 seconds, while the amount of
reduction and the time for the movements calculated by time are still the same as before.

The experimental group 2 received the running intervention given 3 times a week for eight
weeks by covering the specified distance as in training guide. Participants reported their
completion using various running applications that include distance and travel time weekly.

in the first week and second week, participants must complete 3-km running not more than
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20 minutes, in the third week and fourth week participants must complete 4-km running not
more than 25 minutes, the addition of running distance and running time are given in the fifth
week and sixth week with 5 Km distance and travel time not more than 30 minutes, the
addition of running distance and the last travel time are given the seventh week to the eighth
week with the running distance that must be traveled as far as 6 Km and travel time not more
than 35 minutes.

The dietary intervention in this study was the low carbohydrate diet, both experimental
groups received this diet treatment. Low carbohydrate diet given to participants by taking
into account the macronutrient nutritional composition of approximately 1500 calories
consisting of 20% carbohydrate, 50% protein, and 30% fat. Carbohydrates given in this diet
are oatmeal and brown rice. The protein given is chicken breast, egg white, and dory fish.
And the fats given in this diet are avocados and nuts. Low carbohydrate diet was given 3
times a day; breakfast, lunch, and dinner. All diet programs were provided by researchers
from Monday to Friday by providing food for breakfast, oatmeal and egg whites, while lunch
and dinner were sent to each participant residence. On Saturdays and Sundays the low
carbohydrate diet program was not provided by the researchers but participants follow the
dietary guidelines by applying nutritional composition that have been determined but they

can choose the food in accordance with the dietary guidelines.



Journal of Engg. Research, ASSEEE Special Issue

Persons contacted for participation (n=123)

:

Persons screened for participation (n=98)

.

Not randomly (not interested) (n=25)

Random assigned
(n=56)

Experiment 1 Experiment 2
Received intervention as Received intervention as
allocated (n = 15) allocated (n = 15)

Did not received as allocated Did not received as allocated
(n=13) (n=13)

Dissatisfied with group assignment Dissatisfied with group assignment
(n=8) (n=3)

Completed trial (n=15) Completed trial (n=15)

Figure 1 Flow of participants through the stud.

Instrument

Measurement of the participant's body fat percentage was carried out 2 times, at the
beginning and at the end after all six-week treatments. The implementation of body fat
percentage measurement was carried out in the morning starting from 07.00 to 09.00. The
instrument used to measure body fat percentage was Tanita BC-418MA. The procedure of
Tanita BC-418MA was by first manually inputing gender, age, height, and body type.
Furthermore, participants wore light clothing, stood tall with bare feet on the analyzer for a
few seconds. After the measurement, Tanita BC-418MA provided data on the estimated body
fat percentage (Jimenez et al., 2012).

Statistical Analysis

Data obtained from pre-test and post-test were then analyzed using SPSS software version 24.
The first step was to test for data normal distribution and homogeneity. The data was then
processed to look for the effect of each variable by using paired sample t-test at a significance
level of o 0.05. Meanwhile, to get a better influence independent sample t-test was also

carried out.
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RESULTS AND DISCUSSION

Results
The results of paired sample t-test calculations in the experimental group 1 in table 1 obtained
a significance value of 0.00 <0.05. This means that body weight training and low
carbohydrate diet significantly influence the reduction in body fat percentage, with an average
reduction in body fat percentage of 3.14%.

Table 1 Summary paired sample t-test of experimental group 1

Experimental Group 1 | Paired Differences Significance
Paired Sample t-test Mean Std. Deviation (2-tailed)

Pre-test body fat mass
Post-test body fat mass | 3.14 0.23 0.000

The results of the paired sample t-test calculation in the experimental group 2 in table 2 show
a significance value of 0.00 <0.05. So, it can be concluded that running and low carbohydrate
diet significantly influence the reduction in body fat percentage, with a decrease in body fat
percentage of 3.56%.

Table 2 Summary paired sample t-test of experimental group 2

Experimental Group 2 | Paired Differences Significance
Paired Sample t-test Mean Std. Deviation (2-tailed)
Pre-test body fat mass

Post-test body fat mass | 3.56 0.18 0.000

Table 3 Summary of Independent Sample t-test

Independent Sample t-test t-test for equality of means

T Information
Experimental group 1 12.35
Experimental group 2 14.15 H, Rejected

The results of the independent sample t-test calculation of the two experimental groups in
table 3 show that the t-test value of the experimental group 1 is 12.35 while that of the

experimental group 2 is 14.15. The experimental group 2 outscored experimental group 1.
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This implies running exercises and low carbohydrate diet have more influence in reducing
body fat percentage than body weight training and low carbohydrate diets.
Discussion
To our knowledge, this is the first randomized trial to study the effects of simple anaerobic
and aerobic exercises by regulating food intake in adolescents with overweight and obesity.
The main finding in this study is that these two simple exercise models have a significant
effect on reducing body fat percentage in overweight and obese adolescents. These findings
are consistent with some previous findings that show a decrease in body fat percentage
through aerobic exercise and anaerobic exercise done 3 times a week (Lee et al, 2012), a
moderate decrease in body fat percentage in HEARTY trials through aerobic exercise,
exercise weights, and a combination of aerobic exercise and weights in adolescents suffering
from obesity (Sigal et al., 2014), the addition of three weekly sessions of aerobic exercise,
weight training, and joint training gives better results than just dieting in reducing body fat
percentage (Said et al., 2020). Statistical analysis of the two experimental groups showed
significant results in decreasing body fat percentage, but the experimental group 2 who
received running exercises and low carbohydrate diet was more significant in decreasing body
fat percentage than the experimental group 1 who received body weight training and low
carbohydrate diet treatments. These findings are in line with studies of the effects of aerobic
exercise, weight training, versus the control group who did not exercise, the results of which
show aerobic exercise can reduce fat percentage by 2.6%, weight training can reduce the
percentage of good fat by 2.5% compared to the control group (Lee et al, 2012). To conclude,
aerobic exercise can reduce body fat percentage better than anaerobic exercise.
CONCLUSION
Body weight training combined with a low carbohydrate diet and running combined with a

low carbohydrate diet significantly influence the reduction in body fat percentage. Running

combined with a low carbohydrate diet is more influential in reducing body fat percentage
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compared with body weight training combined with a low carbohydrate diet. Overweight and
obese young man can apply body weight training combined with a low carbohydrate diet or
run combined with a low carbohydrate diet to reduce body fat percentage, but to get the
results of a reduction in body fat percentage running and low carbohydrate diets is more

recommended.
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