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Abstract: This study aimed to determine the effects of physical fitness on body fat. This research was conducted in
National Sports Committee of Indonesia, specifically in Karawang Regency, and selected the athletes as the respondents.
The researcher implemented causal studies and path analysis testing. Fourteen (14) respondents were selected by
purposive sampling. The data were collected by using Harvard step test in order to measure the physical fitness, and
Bioelectrical Impedance Analysis (BIA) data in order to measure the body fat. This study found that the path coefficient
value of thephysical fitness on body fat is -0.212, while the value of t-count is -2.468. Therefore, the value of t-count is
smaller than t-table, while the degree of freedom =9 and a. = 0.05,such as -2.26, and the probability value of Sig. (0.036)
<significant level (0.05). Hence, HO is rejected and H1 is accepted. In other words, physical fitness significantly has direct
negative effect on body fat. In conclusion, physical fitness has a significant and direct negative effecton body fat, even
when the athlete’s physical fitness is better, it does not guarantee his body fat is also good.
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Introduction

Why athletes should consult with a sports nutritionist? Thenutritionists reveal that the athletes come to have a
consultation about how to lose weight, especially in losing body fat. Their low body weight is useful in restricting the
energy while doing several activities, increasing the body temperature, and supporting the mobility in order to prevent
any injuries due to limited space[1].

Mostly, obesity is caused by a nutrient excess. In addition, obesity, especially abdominal obesity has built up to the
extent that is likely to have a negative impact on health, such as cardiovascular and cancer. Regarding the psychological
aspects of obesity, obesity can increase the risk of depression, bipolar, panicity, anxiety, and other negative impacts to
humans’ health;while in sex life, it can increase the risk of mortality, disability, and low quality of life.

The obesity or excess body fat phenomenon needs appropriate solutions such as implementing several techniques that
can produce the best result, in order to achieve a healthy lifestyle.

According to Syakhustiyani[2], exercise is one of the factors that influencesomeone’s physical fitness. By conducting
regularexercise, it can strengthen cardiovascular and reduce the body fat, or in other words, the whole organs can adapt
with the exercise loads.

Hence, what are the solutions? Sharkey[3] stated “What are the criteria of an ideal weight?” First, we have to reduce
the body fat to the minimum amount: the minimum amount of body fat with good health and good nutrition can be around
5% for youth and 11% for young women. Wrestlers mostly have 5% body fat, and female runners have 7% body fat
(while the male runners can have 5% body fat). However, it is not suggested that all males and females should reach those
body fat percentages, while the coach only suggests that the body fat percentage should be as low as possible, depend on
someone’s health and capability.”

According to the scholars, many people might have good tastes and can eat anything and anytime, but when they have
normal digestive organs, they will eat sufficiently and prevent an obesity. Obesity is generally caused by eating too much
and the excess of calories from any food sources..

a. Body fat

Body fat can be found in humans’ body. Humans’ body fat consist of lean tissue and adiposity.Conseptually,
body fat is the amount of fat which represents the proportion of human’s body weight, and it might have
certainconditions, such as high blood pressure, heart diseases, diabetes, and cancer.

According to Lanham New et. al[1], “Obesity is defined as the excessive amount of body fat. The sufferer
will have different body size, different body fat, and it cannot be identified by measuring the amount of absolute
fat. For example, the first person has 20 kg body fat and60 kg body weight resulted33% body fat percentage,
as follows: 20/60 X 100 =33%

Meanwhile, the second person who has 24 kgbody fat and 80 kg body weightresulted 30% body fat
percentage, as follows:

24/80 X 100 = 30%.
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It can be seen that the first person has lower body fat, but his body fat percentage is higher than the second
person. The category of body fat is as follows:

Age
Gender Essentinl Minimal  Athletic <34 s 56
Yo 3 Yo
Yo
Male 33 5 5-13 22 10- 10-
Female 8-12 &12 -2 20- 23- 25
35 38 38

D 38 38

Source: Data based on American College of Sport Medicine 2014,
ACSM’s guidelines for exercise testing and prescript,
8% ed (philadelphia: Lea & Febiger) In (JamesR.
Mamrow, Mood, Disch, & Kang, 2016) entitled
Measurement and Evaluation in Humen
Performance

Table 1. Body fat Category

b. Physical Fitness

Fitnessis orginated from the word fit, and fit means health. According to Giriwijoyo and Sidik [4],"Other terms
related to fitness are: 1)Freshness, 2)Capability, and 3)Alacrity. Fitness is a combination of sports and activities
conducted at a sports center or at home. In other words, "Sports are activities that involve physical abilities, physical
fitness or physical skills that usually, but not always, involve competition between two or more people[5]. Hence, it
can be concluded that physical fitness is human body's ability to function effectively when doing activities, and still
has sufficient energy to handle or deal with any emergencies that may occur”[6]

Before increasing the physical fitness, it is necessary to know the type of theexercise, sincethe better
theexercise, the higher the physical fitness. According to Widiastuti[7] "physical fitness relates to physical health,
such as: (a) cardiorespiratory, (b) muscular strength, (c) muscular endurance, (d)flexibility, and (e) body
composition. Hence, it can be concluded that the process of increasing physical exercisewill improve athletes’
physical fitness.

According to Giriwijoyo and Sidik[4], exercise is a conscious effort conducted continuously and systematically
in order to improve the functional abilities of the body, based on thedemands of the task / the performance, such as
physical abilities and technical abilities. Meanwhile, according to Indonesian Professional Sports Development and
Supervision Agency, "Exercise is a systematic and progressive activity conducted for a long period of time based
onsomeone’s capability level, in order to establish physiological and psychological functions which are suitable with
sports activities." Meanwhile, according to Bompa and Haff[8], exercise is an athlete’s process in preparing his
performance. The aim of the exercise is to improve athletes’ capability for achieving optimal athletic work™. Then,
according to Tangkudung[9], “The goal can be achieved by implementing an appropriate exercise, based on the
principles of exercise”. The exercise program is arranged based on athletes’ conditions, while their success depends
on their own quality and ability.

Based on previous explanations,physical fitness is the body's ability to function effectively when doing
activities, and still has sufficient energy to handle or deal with any emergencies that may occur. Meanwhile,
exerciseis a systematic and planned way to improve physiological, psychological, and movement skills, in order to
achieve the best performance. Thus, the exercise should be suitable with its principles.

According to Bompa and Haff[8], "the principles of exercise are: multilateral development rather than
specialization, individualization, exercise model development, increased load, and a series of exercise loadings."
Someone can be able to create exercise programs if he is able to measure them. Exercise programs can help to ensure
and achieve the goals. According to Stone[10], "The principle of FITT are: F = frequency, I = Intensity, T = Time,
and T: Type of exercise”. In addition, warming up and coolingdown stages in the exerciseare also important, based
on the initial level of physical fitness and the goals. " Then "can exercise burn fat?”The answer is “Yes”. In fact,
exercise is the only activity that burns fat significantly rather than other rough works such as farmers, porters, or
pedicab rickshaws. If you want to burn more fat, you need more efforts in aerobic exercise;Meanwhile, when you
want to tighten your body, the focus is exercise load[11]. A person's physical fitness can be checked by doing aerobic
exercise,such as measuring the performance of the heart and lungs, by using Harvard Step Test. The assessment
categories in Harvard Step Test are as follows:
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Norm Notes
Values
>90 Excellent
80-89 Good
65-79 Average
55-64 Below
Average
<55 Poor
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Table 2. Assesment Categories

2. Materials and Methods

The researcher implemented causal studies and path analysis. Causal studies aim to determine whether the
independent variable affected the outcome or dependent variable. In causal studies, the cause is considered as the
independent variable, while the effect is the dependent variable. Meanwhile, the variables in the path analysis consist of
exogenous (cause) and endogenous (result) variables. This is based on the study of the problems the objectives of this
study.

This research was conducted in National Sports Committee of Indonesia, specifically in Karawang Regency, and
selected the athletes as the respondents. Fourteen (14) respondents were selected by using purposive sampling, while the
criteria were athletes who have invested more than 2 years in training and have excess weight. The instruments of this
research were: data were collected by using Harvard step test in order to measure the physical fitness, and Bioelectrical
Impedance Analysis (BIA) data in order to measure the body fat.

3. Results
a. In body fat variable, the results are: the mean = 50.00; standard deviation = 9.92; variance = 98.3077;
median = 47.5; and mode = 39. The classification of body fat data areas follows:

Table 3. Frequency Distribution Table
of The Athletes’ Body Fat

Interval Class Limits Frequency

Below Above Absolute Relative | Communicative
39-45 38.5 45.5 5 35,71% 35,71%
46-52 45.5 52.5 21,43% 57,14%

53 -59 52.5 59.5 28,57% 85,71%
60 - 66 59.5 66.5 7,14% 92,86%
67-73 66.5 73.5 7,14% 100%
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Table 3. Frequency Distribution of Athletes’ body fat

Based on table 3,the histogram is made based on two axes, such as making vertical axis as the absolute frequency axis,
and horizontal axis as the body fat score axis. In this case, on the horizontal axis, the limits of the interval class are showed,
ranging from 38.5 to 73.5. These scores are obtained by subtracting 0.5 from the smallest data, and adding 0.5 for each
class boundary at the highest limit. The histogram is as follow:
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b. In physical fitness variable, the results are: the mean = 87.43; standard deviation = 23,128; variance of

534.5714; median = 89.0; and mode = 92. The classification of physical fitness data are as follows:

Table 4. Frequency Distribution Table
of The Athletes’ Physical Fitness

No.

Interval Class

Limits

Frequency

Below

Above

Absolute

Relative

Communicative

48-61

47.5

61.5

2

14,25%

14,29%

62-75

61,5

75.5

14,29%

25,87%

76-89

75.5

89.5

w(n

21,43%

50,00%

bl Bl Ead d

50-103

89.5

103.5

2

14,29%

64,29%

104-117

103.5

117.5

5

35,71%

100%

14%

100%

Table 4. Frequency distribution of the Athletes’ physical Fitness

Based on table 4,the histogram is made based on two axes, such asvertical axis as the absolute frequency axis, and the
horizontal axis as the fitness score axis. In this case, on the horizontal axis, limits of the interval class ranging from 47.5
to 117.5. These scores are obtained by subtracting 0.5 from the smallest data.and adding 0.5 for each class boundary at
the highest limit. The histogram is as follow:
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Test of Significance and Linearity of Body Fat Regression for Physical Fitness

From the data of regression equation model between body fat and physical fitness, it is found that the constant a
= 76.344 and the regression coefficient b =-0.301. Thus, the relationship of the simple regression equation model is
Y = 76.344 - 0.301X3. Before the regression equation model is analyzed and used in drawing conclusions, the
significance and linearity of the regression equation were tested. The results of the calculations of significance and
linearity are arranged in the following:

Table5. The test of Significance and
Linearity ANAVA, Y= 75,03 — 0,35X;

Sourcesof | dk K RIK Fowt | Flase
Variance
Total 1 36278

Coefficient(a) 1 35000,00

Regression (b/a) 1 63096 630,96  11,702** 4,75
Residue 12 647,04 5392

RIKTC 10 47804 4780  0,566® 19,40
Error 2 169,00 84,50

Table 5. The test of Significance and Linearity ANAVA, Y= 75,03 — 0,35X3

Notes:
** : Highly significant regression
(Fcount> Ftabel)
" : Linear regression
(Fcount< Ftabel)

dk : degree of freedom

JK :sum of squares

RJK: mean squares

Regression equation Y = 76.344 - 0.301X3, for the significance test: Feoun= 11.702 is greater than Fupie (0.05; 1:
14)=4.75 at a = 0.05. Since Feount> Frable, the regression equation is considered as significant. For the linearity test, Feount
= (.566 is smaller than Fuble (0.05; 10: 2) = 19.40 at o = 0.05. Since Feount<Ftavle, then distribution of point estimation
which forms a linear line is acceptable.

Based on the results,in order to answer the hypothesis about the effect of physical fitness to the body fat, the
hypothesis tested are:

Ho: By1>0

Hi: By1<0

Then, the path coefficient value of the exercise to body fat is -0.212, whilethe tcountds -2.468. In other words, the value
of teountis smaller than the value of trnie, whiledk = 9, o (0.05) = -2.26, and the probability value of Sig.(0.036) <significant
level (0.05). Hence, Ho is rejected and Hi is accepted, or there is a significant and direct negative effect of exercise
variables on body fat variables.

Discussion

The results of hypothesis revealed that physical fitness has a direct negative effect on body fat. Based on the
result, it can be concluded that the increase of physical fitness will result a decrease in body fat, proved by the statistical
data. The results of this study are in line with other previous statements, such as many athletes can reduce their body fat
through physical exercise in order to improve their physical fitness, but some of the exercise programs do not always run
smoothly. Phaidon[12] states that "not all people practice sports in extreme ways, for example in doing aerobic, they
cando the exercise twice a day, for six days in a week; or they can run for hours everyday. However, when the body fat
is not reduced, it is because the person consumes more unhealthy food. Then, athletes who have excess weight also have
difficulties in losing weight. According to previous research conducted by Paramitha[13] even when a group of obese
people have completed 12 weeks of Cardio exercises and monitored by the coach, it will not be effective when they do
not change their eating patterns. In other words, they will not experience significant weight loss. "

Another fact stated by Stone[10], "Body composition is the total fat and muscle mass in the body, and also called as
the percentage of total body mass,for example the percentage of body fat. If an athlete is considered "thin", it is because
the athlete generally has a lot of muscles or less fat. Someone who has high percentage of body fat relatively haslower
amount of muscles. The first example, the person can have a higher risk for chronic diseases related to body fat, such as
heart disease, stroke, diabetes, hypertension, and cancer. The second example, the person has a high risk forany diseases
related to lack of muscle mass, such as poor physical function, unhealthy bones, or a high risk of falling". Then, according
to Papadopoulou[14], athletes with higher levels of body fat can have more difficulties, since it can be found in vitamins
A, B1, B12, folic acid, and minerals P and Mn, while p <0.05, compared to other athletes.
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In addition, according to Lanham[1],there are severalconditions that increase the athlete's body fat beyond the ideal
or healthy limit. A common example is when the athletes come back after getting injured; their body fat can be increased
significantly than their body weight." Meanwhile, according to Balaban and Bobick[15], the muscles can turn into body
fat if someone stops exercising. The muscles begin to shrink and the body fat begins to expand. However, when the
muscles turn into fat, the number of muscle cells are not changed. "

Generally, exercise is a systematic and progressive activity conducted for a long period, based on someone’s
capability level, such as physiological and psychological functions that are suitable with sports activities. The higher the
exercise level, the better the performance achieved. In addition, exercise is useful in burning body fat.

Another finding revealed by Haruyama[16], when someone has sufficient amount of muscles, 60% of the fat will be
burned. Meanwhile, if a person has lower amount of muscles, only 30% of calories are burned, and the rest (30%) will
be stored as body fat.

The main issue discussed currently is how to burn calories with speed, power and muscle building approaches, since
people consume the food based on its taste, not its composition. Then, several fitness centers are provided in order to
increase atlethes’ or other societies’ strength, muscles, and agilities.

Conclusion
Based on the results, it can be concluded that physical fitness significantly has a direct negative effect on the body
fat, or in other words, even when the athlete’s physical fitness is better, it does not guarantee his body fat is also good.

Suggestions

a. Based on the result of this study, it can be identified that physical fitness significantly has adirect negative effect on
the body fat. Hence, the athletes should arrange their eating pattern, in order to prevent other negative impacts.
b. In order to reduce body fat, other researchers, trainers, doctors, and coaches can examine physical fitness from other
aspects, such as stress, overload, and other motivations related to weight or body fat loss.
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