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Abstract  Sports with a combination of weight training 
and aerobics are expected to be an alternative to increase 
students' desire to exercise and reduce fat more effectively. 
Therefore, this study aims to determine the potential of 
combined aerobic exercise and weight training to be an 
alternative to reducing body fat combined with a normal 
diet program with a low calorie diet program. This research 
is a quantitative quasi-experimental research with pre-test 
and post-test control group design. With a total of 60 
participants, which were divided into two groups, namely 
the experimental group using the low calorie diet program 
and the control group using the normal diet program. All 
data obtained were searched for the mean and the 
differences between the two body fat reduction programs 
using independent sample t-test. The combination of 
aerobic exercise and weight training can reduce 
participants' body weight, body fat and waist 
circumference, both in the normal diet and low-calorie diet 
groups. However, the low calorie diet program is more 
effective than the normal diet. This is evidenced by the 
significant reduction in body fat and strengthened by the 
independent sample t-test which is seen from the t value 
which is greater than the t table and the significance value 
obtained is less than 0.025, namely 0.012 for weight loss, 
0.011 for a decrease in the percentage of fat, and 0.010 for a 
decrease in waist circumference. It is concluded that there 
is a difference in the decrease in the percentage of fat in the 
normal diet and low calorie diet groups. 

Keywords  Aerobics, Normal Diet, Low Calorie Diet, 
Weight Training 

1. Introduction
Obesity and overweight are increasing both in developed 

countries like the USA and Europe and in developing 
countries such as in Asia, namely Iran, Sri Lanka and 
Bangladesh including Indonesia. Over the past 3 decades, 
in general, adults who are overweight and obese 
throughout the world have increased significantly [1]. The 
problem of obesity also affects children. In the United 
States, in the range 2011-2014, as many as 17% of cases of 
obesity are commonly found in children, and 5.8% are 
classified as cases of extreme obesity found in young 
people aged 2-19 years [2-5]. The National Health 
Research Data (Riskesnas) in 2016 shows that the adult 
population over 18 years who are overweight or obese is 
20.7%. That number shows a rapid increase from 2013 
when the overweight population reached 15.4%. A Global 
Burden of Diseases study published in the journal Lancet in 
2014 revealed that there were 10 countries with the highest 
obesity rates in the world and Indonesia ranked 10th. 

Obesity is a pathological state because of the 
accumulation of excess fat than is needed for bodily 
functions [6, 7].There are so many risks of health problems 
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that can occur in children or adolescents who are obese. 
Children with obesity can experience problems with the 
heart and blood vessel (cardiovascular) systems, namely 
hypertension and dyslipidemia (abnormalities in 
cholesterol) [8-11]. Children can also experience liver 
function disorders where there is an increase in Serum 
Glutamic Oxaloacetic Transaminase (SGOT) and Serum 
Glutamic Pyruvic Transaminase (SGPT) and an enlarged 
heart. Gallstones can also be formed and diabetes (diabetes 
mellitus). In the respiratory system, disorders can occur, 
which affects lung function, snoring during sleep, and 
often experience obstruction of the airway (obstructive 
sleep apnea). This will make the child less concentrated on 
capturing his lessons because he is sleepy and will later be 
feared, which can affect his performance in school [12]. 

Some ways to deal with obesity include exercise, diet 
and psychological therapy. Provision of dietary therapy in 
obese patients aims to reduce energy intake and increase 
expenditure so as to achieve ideal body weight. For people 
who are obese, it is recommended to reduce their food 
intake by 200-300 kcal / day, with a standard diet of around 
1000-1200 kcal / day [13-16 ]. A low-calorie balanced diet 
must be balanced with exercise. Regular and continuous 
physical exercise with a gradual increase in load can reduce 
the percentage of body fat so that body weight also 
decreases [17, 18]. Based on this opinion, exercise is the 
best way to lose weight. According to experts, the type of 
exercise that is most suitable for obese individuals is 
aerobic activity. Aerobic activities are sports that burn fat 
when the activity is carried out. Aerobic activities include 
all types of bodily activities that use high amounts of 
oxygen. Treadmills, up and down stairs, swimming, 
cycling, aerobics are aerobic activities and support fat 
burning. Burning fat activities need to be done with a 
specific heart rate target of 50% -75% DNM (maximum 
pulse rate) for a period of 45-75 minutes so that fat in the 
body can be burned [19]. That's when the body release fat 
cells in fat bags as a source of energy. 

Weight training is a method of resistance training using 
weights as a tool to improve physical condition, including 
physical fitness and general health. Identical weight 
training to build muscle leads to formation for 
bodybuilders, but research shows that weight training can 
play a role in the process of reducing body fat. Weight 
training is a superior way to reduce body fat and keep fat 
back in stock [20, 21]. Muscles make metabolism more 
active. The more muscle you have, the faster your 
metabolism rate, the more calories you burn, so it is easier 
for your body to get a slender, firmer appearance. 
"Combining aerobic exercise with weight training is much 
more effective at reducing body fat. Combining weight 
training (weight training) with other sports, will produce 
maximum fat burning. The trick, weight training (weight 
training) for 30-45 minutes to burn calories from 
carbohydrates. Use these moments to do sports in addition 
to weight training with a heart rate of about 65%. This will 

optimize the burning of body fat [22]. 
When undergoing a diet program, exercise is one of the 

crucial factors. High school students who are still in their 
teens tend to be lazy to exercise because it drains a lot of 
energy and causes fatigue. Obese adolescents tend to prefer 
regulating diets without doing exercise to reduce body fat. 
The form and type of exercise also determine the 
enthusiasm of teenagers to exercise. Sports with a 
combination of weight training and aerobics are expected 
to be an alternative to increase students' desire to exercise 
and reduce fat more effectively. Therefore, this study aims 
to determine the potential of combined aerobic exercise 
and weight training as an alternative to reducing body fat 
combined with a normal diet program with a low calorie 
diet program. 

2. Materials and Methods 
This research is a quasi-experimental research with 

pre-test and post-test control group design. That was done 
to investigate causal hypotheses about causes that could be 
manipulated by comparing one or more experimental 
groups that were treated with one comparison group that 
was not treated [23, 24]. The design of this study was 
applied because it was in accordance with the objectives of 
the study, whose the aim was to find out the potential of 
combined aerobic exercise and weight training as an 
alternative to reducing body fat. This research uses 
descriptive statistics in the form of mean, min, max, 
category and uses inferential statistics. The inferential 
statistics used are independent sample t-tests and anova. 

Table 1.  Pretest and Posttest Non-Equivalent Control Group Design 

Group Posttest Treatment Posttest 

Experimental O1 Normal Diet O1 

Control O2 Low Calorie Diet O2 

Subjects in this study were taken from three senior high 
school students in Padang City, as many as 110 female 
students, with details of 36 students in senior high school 1 
Padang, 36 students in senior high school 11 Padang, and 
38 students in senior high school 11 Padang who were 
overweight 20% of the BMI standard (obesity). The 
sampling was based on cluster sampling technique. In 
cluster sampling two or more elements or two units or more 
are included in the sample at each sample location [25]. 
The inclusion of two or more units / elements in each 
sample location intensified sampling efforts at each sample 
location. Cluster sampling was chosen because it can 
facilitate research to collect data from a large research area. 
In the experimental group there were 18 students and in the 
control group there were also 18 students of senior high 
schools 1 and 9 Padang, while for senior high schools 11 
Padang, in the experimental group there were 19 students 
and in the control group there were also 19 students. In the 
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experimental group using a low calorie diet program and in 
the control group using a normal diet program. 

According to Indonesian Government regulation no. 36 
of 2009, that adolescent girls must have an ideal body 
weight level (listed in table 2) and this is a very credible 
reference for teachers or trainers so that students live well. 
The obesity category in this study is based on the ideal 
weight in accordance with Law no. 36 of 2009 concerning 
Health which can be seen in table 2. 

Table 2.  Weight categories of Indonesian female adolescents 

 
Height 

150 – 160 161 – 170 171 – 180 

Weight 

Small 43-46 and 
48-51 

49-53 and 
54-58 

56-60 and 
61-66 

Moderate 45-50 and 
50-56 

51-57 and 
56-63 

58-65 and 
64-71 

Large 48-56 and 
54-61 

55-63 and 
60-68 

62-70 and 
67-76 

Meanwhile, the participants' responses in adjusting 
training protocols and equipment can be seen in table 3 
below 

Table 3.  Categories of participant responses to training protocols and 
equipment 

Category Interval 

0.0 – 20.0 Very Easy 

20.1 – 40.0 Easy 

40.1 – 60.0 Enough 

60.1 – 80.0 Difficult 

80.1 – 100.0 Very difficult 

All samples performed a combined weight training and 
aerobic exercise. Weight training is done for 15-25 minutes 
with a load of 30% -75% of 1 RM (Maximum Reps or Best 
Achievement) and 10-15 reps are performed 2-3 sets of 
each muscle. Weight training means Lat Pull Down, 
Shoulder Press, Deadlift and Squat. Then proceed with 
aerobic exercise by walking on the treadmill for 12-25 
minutes with an intensity of 60% -75% DNM (Maximum 
Pulse), the treadmill used in this study is the electric 
treadmill OB-1057 with a maximum speed of 10 km / hour 
with a size of 40 cm x 140 cm. Given a good knowledge of 
using electric treadmill tools OB-1057, it is used by 
adjusting the speed starting from the lowest and increasing 
to a maximum pulse intensity of 60-75% for 12-25 minutes, 
then using a barbell with a weight of 2.5 kg to perform 
movements Sholder press where the participant sits in a 
perfect position, then the hands form a 90 degree seat and 
when pushing the hands up the participants exhale and 
when the hands go down the participants inhale until their 
hands form a 60 degree angle with the body, for exercises 
using Lat Pull Down by sitting on the Lat Pulldown tool 
and grasp the bar in an overhand grip slightly over shoulder 
width. The arms should be perfectly straight and the torso 

and Pull the shoulder blades down and back, and pull the 
bar toward the chest. Pause for a moment, then return to the 
starting position slowly. Take a breath when inhaling the 
exhalation bar and when returning to the starting position 
take a breath. While squats are done by opening your feet 
shoulder width apart, forming a 90 degree squatting 
position, flat back position and resting on your heels; repeat 
continuously until you are according to the given target; 
breathe when going down; take a breath and go up and 
exhale. 

The research treatment was given as many as 16 
meetings for 1 month, which had to be followed by the 
sample. Before starting the exercise the sample was given 
one week for adaptation to the training equipment and 
protocol. The low-calorie diet group was instructed to 
adjust the diet according to the principles of a low-calorie 
diet by limiting energy-dense foods, such as pastries that 
contain lots of simple carbohydrates and fat and fried foods. 
This diet maintains a balance of carbohydrates, fats, protein 
and vitamin and mineral needs. Energy intake is reduced by 
500 Kcal per day from normal needs. Normal protein or 
slightly above normal requirements, namely 1 - 1.5 g / kg 
body weight / day or 15 - 20% of normal needs. Fat 15-20% 
of total energy. Carbohydrates are slightly lower, namely 
55 - 65% of the total energy requirement for consumption. 
Percentage of body fat was measured before and after 
exercise using the Biometrical Impedance Analysis (BIA) 
tool, a measurement method with a scale and a 
handle-shaped device (Schutz, 2002; Kyle, 2004; Lee, 
2008; Sivapahty, 2013; Gontarev, 2014; Abulmeaty, 2016). 
Here the researchers used the Biometrical Impedance 
Analysis (BIA) tool with the OMRON HBF 375 type. 

A nutritionist is tasked with making a low-calorie diet 
and a normal diet for 30 days, which will be applied to the 
sample. One example of a normal diet used in this study is 
as follows: breakfast: 2 slices of whole wheat bread, 2 
boiled eggs and 1 cup of coffee; Lunch: Brown rice, 2 
chicken breasts, 2 cups of carrots; Dinner: Brown rice, 2 
chicken breasts, a bowl of spinach; Snack: a handful of 
almonds. For a low calorie diet, eat the following menu, 
Breakfast: Fruit slices with yogurt + 1-2 pieces of whole 
wheat bread and 1 boiled egg; Lunch: Boiled chicken 
breast with mashed potatoes + a bowl of spinach; Dinner: 
vegetable salad and low fat milk + 3 tablespoons oatmeal + 
1 boiled egg; Snack: a handful of almonds. An explanation 
of the sample was given by a nutritionist before carrying 
out the research and was instructed to commit to running 
the food menu program. The consumption of sample foods 
will be recorded through daily questionnaires collected 
before the training process begins. Samples that do not run 
the research protocol will be excluded from the research 
process. After the data is collected then the data is 
compiled, then the data is processed using the independent 
sample t-test and ANOVA analysis technique with SPSS 
21.
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3. Results and Discussion 
The research findings are described in this section. For 

the response of participants in trying to adapt to training 
equipment and protocols, it can be seen in Table 4 below 

Table 4.  Results of participant responses in trying out training 
equipment and protocols 

Category 
Mean Min Max 

Response Range f % 
Very 
easy 00.0 – 20.0 0 0.0 

54.8 39 96 

Easy 20.0 – 40.0 2 1.8 

Enough 40.1 – 60.0 88 80.0 

Difficult 60.1 – 80.0 13 11.8 
Very 

difficult 80.1 – 100.0  7 6.4 

Total  11
0 100    

From table 4, which came from 110 respondents from 
the senior high school in Padang City after they were 
obtained and the results using the SPSS 21 application 
program, the participants trying the equipment and training 
protocol had the dominant result is good with a percentage 
of 80.0% of the 88 participants from a total of 110 
participants. From 110 students, the mean results were 54.8, 
the maximum value was 96, and the minimum value was 
39. 

Meanwhile, the results of the pretest (see table 5-7) and 
posttest (see table 8-10) in showing the differences in 
weight training and aerobics in reducing body fat through 
normal diet programs and students' low calorie diet 
programs are presented as follows. 

Table 5.  Pretest results of participants with a height of 150 – 160 

Indicator Groups Category Mean 

Weight (Kg) 
Experiment Large 58.3 

Control Large 58.4 

Fat Percentage 
Experiment 

 
34.4 

Control 34.9 

Waist size 
Experiment 

 
86 

Control 86 

Table 6.  Pretest results of participants with a height of 161 – 170 

Indicator Groups Category Mean 

Weight (Kg) 
Experiment Large 65.7 

Control Large 65.8 

Fat Percentage 
Experiment 

 
34.6 

Control 34.7 

Waist size 
Experiment 

 
87 

Control 87 

 

 

Table 7.  Pretest results of participants with a height of 171 – 180 

Indicator Groups Category Mean 

Weight (Kg) 
Experiment Large 74.2 

Control Large 74.3 

Fat Percentage 
Experiment 

 
34.5 

Control 34.6 

Waist size 
Experiment 

 
88 

Control 88 

From table 5-7, it can be seen that there is no difference 
between the experimental and control classes, namely both 
have large weight / obesity categories. 

Table 8.  Posttest results for participants with a height of 150 – 160 

Indicator Groups Category Mean Min Max 

Weight 
(Kg) 

Experiment Moderate 50.3 2 8 

Control Large 56.4 1 2 
Fat 

Percentage 
(%) 

Experiment 
 

23.4 7 11 

Control 28.9 4 6 

Waist size 
(cm) 

Experiment 
 

81 1.5 5 

Control 82 1 4 

Table 9.  Posttest results for participants with heights 161 – 170 

Indicator Groups Category Mean Min Max 

Weight 
(Kg) 

Experiment Moderate 50.3 2 8 

Control Large 56.4 1 2 
Fat 

Percentage 
(%) 

Experiment 
 

23.4 7 11 

Control 28.9 4 6 

Waist size 
(cm) 

Experiment 
 

81 1.5 5 

Control 82 1 4 

Table 10.  Posttest results for participants with a height of 171 – 180 

Indicator Groups Category Mean Min Max 

Weight 
(Kg) 

Experiment Moderate 65.1 3 9 

Control Large 71.6 1 3 
Fat 

Percentage 
(%) 

Experiment 
 

22.6 7 12 

Control 27.7 3 7 

Waist size 
(cm) 

Experiment 
 

83 2 5 

Control 84 1.5 4 

The results of descriptive statistics show that there is a 
gradual decrease in body weight, fat percentage and waist 
circumference. The decrease of each variable occurs 
gradually from pretest to posttest. The effect of treatment 
on the percentage of fat was analyzed by comparing the 
pretest and posttest data in the normal diet and low calorie 
diet groups. All statistical processing uses the IBM SPSS 
Statistics 24 program. 
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From table 8-10, we can see that the experimental class 
is superior in reducing body fat, both from body weight, fat 
percentage, and circumference owned. In the experimental 
class, the weight loss was 8 kg, while the control class was 
3 kg, the percentage of body fat was also outperformed by 
the experimental class by being able to reduce it by 11%, 
while the control class was able to reduce it by 6%. Then 
for waist circumference the experimental class was also 
outperformed by 5 cm while the control class was 4 cm. 
Based on this, it can be seen that the use of weight training 
with aerobics assisted by a low calorie diet program is 
more effective than the use of weight training with aeribok 
combined with a normal diet program. However, this has 
not been able to strengthen the difference between the use 
of weight training with aerobics assisted by a low calorie 
diet program with a normal diet program, so inferential 
testing is carried out using ANOVA (Tables 11-14) and 
independent sample t-test in table 15. 

Table 11.  Results of a normal diet with a combination of weight training 
and aerobics in Padang City Senior High School 

ANOVA 

 Sum of 
Squares df Mean 

Square F Sig. 

Between 
Groups 358.847 2 179.423 14.237 .000 

Within Groups 18009.426 1429 12.603   
Total 18368.273 1431    

Anova test was used to see differences in the normal diet 
program at three different schools in Padang City. The 
results of data analysis in table 11 on the normal diet 
program obtained a significance value of 0.00 or more 
smaller than 0.05 with a significant level of 0.05. So it can 
be concluded that there is a significant average difference 
between participants in senior high school 1 Padang, 
participants in senior high school 9 Padang, and 
participants in senior high school 11 Padang measured 
based on the diet program carried out. 

In connection with the difference in the average between 
the three schools in Padang City for the normal diet 
program, to see the significant difference in the average 
success of the normal diet program carried out by the 
participants, the Tukey post hoc test was carried out. Based 
on the results of the analysis that has been done, the results 
are as shown in table 12 below: 

Table 12.  Post hoc using Tukey on a normal diet program 

Normal Diet Program 

Tukey HSDa,b   

SEKOLAH N 
Subset for alpha = 0.05 

1 2 

Senior High School 1 36 26.7349  

Senior High School 9 36  28.0876 

Senior High School 11 38  28.1086 

Sig.  1.000 .997 

Based on Table 12, it can be concluded that there is a 

significant difference in the group average between senior 
high schools in Padang City. Furthermore, there is also a 
significant difference in the group mean between senior 
secondary schools in 9 Padang cities and senior high 
schools in 11 Padang cities. The smallest group average in 
senior high school in Padang City is 26.7349, followed by 
senior high school in 9 Padang cities with a group average 
of 28.0876 and the largest average senior high school 11 in 
Padang is 28.1086. 

Table 13.  Results of a low calorie diet with a combination of weight 
training and aerobics in Padang City Senior High School 

ANOVA 

 Sum of 
Squares Df Mean 

Square F Sig. 

Between 
Groups 550.384 2 275.192 8.097 .000 

Within Groups 48568.529 1429 33.988   
Total 49118.913 1431    

Anova test was used to see differences in low calorie diet 
programs in three different schools in Padang City. The 
results of data analysis in table 13 on the low-calorie diet 
program obtained a significance value of 0.00 or less than 
0.05 with a significant level of 0.05. So it can be concluded 
that there is a significant average difference between 
participants in senior high school 1 Padang, participants in 
senior high school 9 Padang, and participants in senior high 
school 11 Padang measured based on the diet program 
carried out. 

In connection with the difference in the average between 
the three schools in Padang City for the normal diet 
program, to see the significant difference in the average 
success of the normal diet program carried out by the 
participants, the Tukey post hoc test was carried out. Based 
on the results of the analysis that has been carried out, the 
results are as shown in table 14 below: 

Table 14.  Post has been using Tukey on a low calorie diet program 

Low Calorie Diet Program 

Tukey HSDa,b   

SEKOLAH N 
Subset for alpha = 0.05 

1 2 

Senior High School 1 36 34.0418  

Senior High School 9 36  35.2789 

Senior High School 11 38  35.4279 

Sig.  1.000 .918 

Based on Table 14, it can be concluded that there is a 
significant difference in the group average between senior 
high schools in Padang city. Furthermore, there is also a 
significant difference in the group mean between senior 
secondary schools in 9 Padang cities and senior high 
schools in 11 Padang cities. The smallest group average in 
senior high school 1 in Padang City is 34.0418, followed 
by senior high school 1 Padang city with an average group 
of 35.2789 and the largest average senior high school 11 
Padang City is 35.4279. 
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Table 15.  Results of the Independent sample t-test for participants' weight loss 

 T Df Sig Std. Deviation 
95% confidence interval 

Lower Upper 

Weight loss 
14.163 110 0.012 2.51 12.236 .4120 

14.163 76.321 0.012 1.83 11.935 .5615 

Decrease in fat percentage 
14.271 110 0.011 2.73 12.344 .4235 

14.271 77.641 0.011 1.92 11.998 .5715 

Decrease in waist circumference 
14.359 110 0.010 2.61 12.297 .4310 

14.359 76.952 0.010 1.88 11.976 .5698 

 

From table 15 the value obtained (t count) can be seen. 
The value of t table can be seen in the t table with a 
significance value of 0.025 (2-sided test) with 110 degrees 
of freedom (df). In this study, the t table results were 
1.98177. However, the t value can be seen in table 10. 
(Column t) is 14.163 for a reduction in body weight, 14,271 
for a decrease in fat percentage, and 14,359 for a decrease 
in waist circumference. The criteria for testing the 
hypothesis in this study if the t table value is smaller than 
the t count or the sig value obtained is smaller than the 
specified (0.025), then there is a difference [32]. Therefore, 
based on the results obtained, t count is greater than t table; 
there is a comparison between the two ration methods used. 
And it is reinforced by the significance value which is 
below 0.025, namely 0.012 for weight loss, 0.011 for a 
decrease in fat percentage, and 0.010 for a decrease in waist 
circumference. So it can be concluded that there is a 
significant difference between the control group using the 
normal diet program and the experimental group using the 
low-calorie diet program with a combination of weight 
training with diet-assisted aerobics. It can be seen from 
table 7-9 that the average value of the participants' fat 
reduction was 11%, which means that weight training 
combined with aerobic field assisted by a low-calorie diet 
program is effective in reducing body fat. 

Based on the results that have been obtained (see table 
3-10), the combined weight training with aerobic exercise 
which is assisted with a low calorie diet program is more 
effective than the combined weight training with aerobic 
exercise that is assisted with a normal diet program. In 
addition to exercising, by consuming foods that are low in 
calories, will make the remaining calories in the body into 
energy, thus accelerating the decline in the weak body, 
because calories out more than calories that enter the body. 
To find out which diet has the most effective effect, the 
analysis is continued by using the independent sample 
t-test with the result that the t value is greater than t table, 
then it is concluded that there is a difference in decreasing 
the percentage of fat in the normal diet and low calorie 
diets. 

Fat can be reduced from the body by making it a source 
of energy. One way that energy can be produced in large 
quantities is to do physical exercise or exercise. However, 
not all physical exercise can burn fat into energy. The use 

of fat as energy will occur after the use of glucose as energy 
is not possible [33]. Changes in fat are influenced by the 
amount of energy expended versus the amount of energy 
consumed. Therefore, if energy expenditure is still low, but 
excessive levels of food consumption, weight gain will 
occur [34]. 

Fats produce enormous amounts of energy, this is 
because the amount of fat is stored in the human body. It's 
just that its use requires a long time because of so many 
processes and requires a variety of enzymes. Energy stored 
as fat in adipose tissue is used as a source of fuel by the 
body after the available energy is obtained from depleted 
glucose [35-37] 

Exercise is a systematic process or work done repeatedly 
over a long period of time by increasing the training load 
gradually and has an individual nature. Each set of 
movements in the exercise is designed to improve abilities 
by involving energy generation and muscle activity and 
adapting to repetitive stimulation [38-40]. The series of 
movements that continues to increase in physical exercise, 
certainly requires great energy. The use of fat requires 
oxygen as a burning compound, so that efficient physical 
exercise to reduce fat levels is aerobic physical exercise. 
Aerobic exercise is an exercise that uses energy that comes 
from burning with oxygen so that it requires oxygen. 

As stated in previous theoretical studies, combined 
training in weight training and aerobics is an effective form 
of exercise in reducing body fat percentage. Because 
weight training (weight training) at the beginning aims to 
utilize sugar energy (glycogen) which is still available in 
the liver and muscles more optimal, so that when doing the 
next exercise, aerobic exercise, the body already uses fat as 
the main source in minutes the first. This is in accordance 
with Virtuoso (2019), who stated that "Weight training is a 
superior way to reduce body fat and keep fat from being 
piled up again. Muscles cause metabolism to become more 
active. The more muscle you have, the faster your 
metabolic rate, the more calories you burn, making it easier 
for your body to get a slender, firmer appearance” [41]. 
Research with moderate intensity running exercises has 
shown subcutaneous fat has the most reduction, followed 
by subcutaneous hand and body sequences. The exercise is 
a moderate intensity running activity. Running movements 
that prioritize leg movements to move the body position 
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cause the legs to move continuously. Continuous leg 
muscle movement causes leg muscles to use fat as an 
energy source and reduce foot subcutaneous fat [42, 43]. 

The study was conducted to compare aerobic exercise 
with aerobic and weight training combined exercises. 
Research conducted on 20 obese adults shows that both 
forms of exercise have a significant effect on decreasing 
body weight, BMI, and body fat percentage. The exercise is 
done 4 times a week for 8 weeks. Aerobic exercise is done 
using a treadmill with a target of 70% HRM training 
monitored by using a wireless heart rate monitor. Aerobic 
combination training and weight training done with aerobic 
exercise for 30 minutes then proceed with 10 times 
repetition and 2 sets of weight training. Expenses takes  
70% of RM [44]. 

Other studies have been conducted on 119 obese 
samples aged 18-70 to determine the effect of weight 
training and or aerobic exercise on body fat. Aerobic 
exercise is done equivalent to 12 miles / week calories with 
an intensity of 60-80% VO2max; weight training is done 3 
times a week; 3 sets per day with 8-12 reps per set; 
combination training is done with a combination of aerobic 
exercise and weight training. The study was conducted for 
8 weeks. Body composition was measured using a Dual 
Energy X-ray absorptiometry machine (DEXA). The 
results showed the aerobic exercise group and the 
combination exercise group significantly reduced body 
mass and fat mass compared to the weight training group. 
However, the increase in lean body mass occurred 
significantly in the weight training and combination groups 
[45]. Previous research concluded that a combination of 
aerobic exercise and weight training can help reduce body 
fat and also help increase muscle mass so that the body 
becomes fitter. 

To reduce the percentage of fat, a balance must be 
maintained between calories in and calories out. If the 
incoming energy is the same as the energy expended, then 
the weight will be maintained, if the incoming energy is 
greater than the energy expended, then the rest will be 
stored as fat so that the weight will increase. A low calorie 
balanced diet is a diet whose energy content is below 
normal requirements, enough vitamins and minerals, and 
enough fiber is useful in the process of weight loss [46, 47]. 
This diet limits energy-dense foods, such as cakes that 
contain lots of simple carbohydrates and fats and fried 
foods. In this diet while maintaining the balance of 
carbohydrates, fats, proteins and mineral vitamin 
requirements. This is consistent with the opinion (Ross, 
2004; Allard, 2007; Anding: 2001; Zalilah, 2006; Layman, 
2005) that "with a balanced low-calorie diet effectively 
decreases weight, BMI, skinfold thickness, fat mass 
percentage, increases percentage fat free mass, reduce 
waist to hip ratio, and serum leptin levels" [48-52]. So this 
low calorie diet is better in an effort to reduce body fat. 

The study showed no significant differences between the 
normal diet and low calorie diets, because the control of 

research samples in the regulation of nutrition that has not 
been strict. Regarding the diet menu given because 
researchers have not been able to fund the nutritional needs 
of the sample during the study period, so that only a dietary 
reference from the nutritionist is given to each sample in 
accordance with the division of the designed diet group, 
then controlled by doing a food recall. Of course, in the 
implementation of food recall to the sample there were 
some deficiencies in getting data due to the competence of 
the research team who carried it out so that their ability to 
dig information from the sample was not perfect. 

4. Conclusions 
The combination of aerobic exercise and weight training 

can reduce participants' body weight, body fat and waist 
circumference, both in the normal diet and low-calorie diet 
groups. However, the low calorie diet program is more 
effective than the normal diet. This is evidenced by the 
significant reduction in body fat and strengthened by the 
independent sample t-test. According to the t value, it is 
greater than the t table and the significance value obtained 
is less than 0.025, namely 0.012 for weight loss, 0.011 for a 
decrease in the percentage of fat, and 0.010 for a decrease 
in waist circumference. It is concluded that there is a 
difference in the decrease in the percentage of fat in the 
normal diet and low calorie diet groups. 
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