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The purpose of this study is to find out the effect of sports virtual training with 
applied sports science and information and communication technology (ICT) 
for adults. A 4-week workout program was developed that focuses on 
improving basic endurance, strength, and function of human body. The 
experiment is to derive the kinematic data for ergonomic evaluation of indoor 
sports device combined with a virtual image and to compare and evaluate the 
pre- and post-body composition. Twenty-one participants were selected, and each 
training program was conducted considering individual differences and levels. 
Results showed that 4-week sports virtual reality (VR) training program developed 
in this study turned out to be appropriate as a sport VR training one to improve 
body composition and health. Although it is difficult to generalize the effect to all 
human, it is meaningful to study some ways of reducing the heterogeneity and 
improvingthetrainingefficiencyinthesituationwherethesportsVRsystemisgraduallyb
eingappliedtotheexercise. 
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Introduction 

VR (virtual reality) technology provides immersion and fun to operators and a 
positive effect of increasing learning effectiveness in the field of education and 
training. Here end user of VR is human. In other words, efforts to make end users 
as easy, comfortable, mentally andphysically burdens as possible should be studied 
as VRpursue users’ needs (fun, immersion, etc.). In this case, due to the image 
fatigue caused by the VR image, a physical imbalance may be induced after the 
end of the exercise. Smaller products are more likely to experience image fatigue 
because they give astereoscopic effect on a smaller screen than a regular monitor, 
and image fatigue remains in the body for a certain period of time even after VR 
stimulation is removed. Most of the related studies have used quantitative image 
qualities such as flicker fusion frequency tester (EEG) to measure the degree of 
image fatigue depending on the types of image stimuli. Also, research is also being 
conducted on how visual fatigue, one of image fatigue that is generated by image, 
is affected by personality. However, research on the effect of VR-applied sports 
device on physical exercise ones other than mental influences has not been actively 
conducted yet. Physicaleducation classes using ICT are becoming an alternative to 
overcome weak physical education facilities and environments. ICT education 
methods such as internet, various software, and simulation program utilization can 
provide opportunities for various experiences by overcoming the limit of time and 
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space. Therefore, the purpose of this study is to investigate the effect of sports 
Virtual Reality training (4-weekaerobic/anaerobicexercise)forhuman health, which 
thus provides theoretically the exercise program for effective healthcare. 

 

Methods 
Subjects 
Twenty-three male college students who had experience using VR game participate 
in this study. But those in the experimental group who did not participate in the 
exercise sessions more than three times during the total period of 4 weeks were 
excluded from the results analysis, which resulted in there ultimately being 21 male 
subjectsin the experimental group. Exclusion criteria had a history of 
neuromuscular diseases and related operations within the preceding 6 months and 
limited range of motion. All subjects participated in the experiments after being 
sufficiently informed of the contents of the experiments. To ensure postural 
accuracy and safety, each subject was given sufficient time to practice. 

 
Sports VR system 
A sports VR system used for the experiment was fixed on a flat surface. The task 
was executed on the sports device, which consists of a platform on wheels that 
moves left and right, parallel metal rails. Rubber belts fasten the platform to the 
rails and ensured that it regains its resting position in the middle of the apparatus. 
The sports VR system that passes between the ob-stacles accelerates when sliding 
with the shortest distance, and it is a way to determine the winner by deriving the 
ac- curacy of the turn and the time record. The experiment was conducted with 
medium levels of elasticity strength according to subject’s body weight, condition, 
andlevels. 

The sports VR system consists of the distance measurement using the IR sensor and the 
reflector, and the actual body movement, muscle strength, balance, and resistance band. 
Participations use their lunch time and the after-collegeactivity time for 12 trials (3 days 
× 30 min × 4 weeks). Inaddition to the sports, it is composed of contents to be able 
tolearn the actual skill of the sports before the start of the game. The warm-up 
exercises were performed for ap- proximately 5 min, the main exercises were done 
for approximately 20–30 min depending on the exercises performed, and the wrap-
up exercises were done for approximately5min.The4-weekperiodwasdividedinto 
the adaptive period (week 1), the development period (weeks 2–3), and the 
maintenance period (week 4) as shown in Fig. 1a, which were performed in a same 
se- quence order to avoid compromising the results. 

The body composition test measured theratio  and amount of constituting the 
human body to the body mass index (r). BMI is a measure of obesity based, 
divided by body weight (kg) divided by the square of your height (cm). BMI can 
be used in a variety of fields because it has the usefulness to measure individual 
obesity world- wide. The body composition analyzer can assess not only weight, 
BMI, body fat, and muscle mass but also obesity in the abdominal region and 
muscle development according to body part. For the body composition 
measurements, the subjects held electrode handles in both handsin a vertical 



Online International Interdisciplinary Research Journal, {Bi-Monthly}, ISSN 2249-9598, Volume-09, Jan 2019 Special Issue (01) 

 w w w . o i i r j . o r g                      I S S N  2 2 4 9- 9 5 9 8 
 

Page 108 

position with their socks off and maintained the correct posture for approximately 
1min. 

 
Descriptive statistics were used for the physical charac- 

teristics of the groups and the measurement data. A paired-sample t test was 
conducted to examine the difference between before and after the sports VR 
training program, and post hoc analysis was used to examine the correlation 
between variables. The statistical significance level for the measured values was 
set at p < 0.05. 

 
Results anddiscussion 

The purpose of this study is to investigate the effects of sports VR training. The VR 
training (program) was designed to actively reflect the movement of the body. In 
addition, we tried to induce their participation continuously. In this way, students were 
interested in the program that they have not easily experienced before and have been 
exercising steadily. In this way, students were interested in the program that they have 
not easily experienced before.   the body water and protein showed significantly higher 
after 4 week of sports VR training (36.13 kg) (9.74 kg) than pre training (35.72 kg) 
(9.60 kg). As a result of the body fat pre- and post-exercise, there were 18.50 kg 
(pre), 17.73 kg (post), and skeletal muscle mass was 26.98 kg (pre) and 27.36 kg 
(post) with significant difference. As body fatde- creased, skeletal muscle mass 
increased; thus, there seems to be a correlation between body fat and skeletal 
muscle mass. Fat mass and body fat (%) also decreased in post-
exercisewithsignificantdifference,andboth armandlegalsoincreasedpost-
exerciseaswell. Therefore, the body fat, muscle strength, and balance (ratio) 
between upper and lower body were improved in the sports VR training program. 
Thus, we can expect that the longer the training period, the greater the range of 
motion of the body joint angle can be interpreted as maximizing the effect of 
exercise. It also seems that carrying out the exercise while watching the VR screen 
(images) showed more exercise amount and concentration (partici- pation rate) than 
ordinary exercise. American College of Sports Medicine (ACSM) underscored the 
importance of physical strength with regard to health over physical strength in 
terms of motor skills based on the fact that the decline in four capacities of body 
composition, cardiore- spiratory endurance, muscular strength, and muscular 
endurance and flexibility significantly increases the probability of diagnoses of 
lifestyle diseases and health impairments. One of the most critical elements of 
physical fitness is cardio respiratory endurance. Resistance exercises enhance 
muscle mass and stimulate muscle activities, thus efficiently aligning the body parts 
and maintaining good posture. They also improve one’s ability to perform various 
exercises requiring muscle strength, endurance, and energy; thus, they can 
positively influence basic health functions such as metabolism and cardiovascular 
functioning. However, resistance exercises, an in ad- equate exercise carries a risk 
of injury even when the exercises are well timed and well equipped. This study 
attempted to examine how sports VR training can improve the postural alignment 
and body composition of an adult. The sports VR training can help to use minor 
muscles that are not frequently used in daily activities, without implementing 



Online International Interdisciplinary Research Journal, {Bi-Monthly}, ISSN 2249-9598, Volume-09, Jan 2019 Special Issue (01) 

 w w w . o i i r j . o r g                      I S S N  2 2 4 9- 9 5 9 8 
 

Page 109 

running or large movements of the body. It is an exercise that can enhance body 
function and muscle strength, while addressing incorrect posture, fatigue, muscle 
pain, low back pain, shoulder and neck pain, and stress. The sports VR training, 
which was created 
by ski concept, is a form of exercise that relaxes body tension and strengthens deep 
muscles by using the body weight of the participant. This kind of program is known 
to be useful in enhancing lower limb function in various targets. This study 
confirms that sports VR training has a positive impact on body postural alignment 
and composition in adults, which can be attributed to the fact that sports VR 
training, is performed symmetrically and strengthens the core muscles. Moreover, 
the results showed that muscle mass, amount of body fat, and balance are critical in 
maintaining trunk postural alignment. Because the actions of the muscles should 
come first in order to maintain the skeletal form and the postural alignment. 
 
Conclusions 
The sports VR training system provides a combination of horizontal, sagittal, and 
coronal plane motion moving transversely. For the athletes, they are movements 
that need to improve their skills and prevent injury. Whereas, it is an exercise that 
can improve the function and strength of the body while exercising the small 
muscles that are not normally used by the general people and can eliminate the 
wrong posture, fatigue, pain, and stress. In many previous studies, simulator-based 
sports exercise has also been shown to increase the stability of the trunk by 
influencing bilateral movements. In this study, it is also confirmed that the 
alignment of the body coordination andthe muscle mass increases, and we found 
that body fat decreased and muscle mass increased through the 4-week training. 
Therefore, appropriate sports VR training is seen as an important factor in the trunk 
alignment, and it also affects the strength, balance, and quality of life of the lower 
extremities. Recently, studies with various age groups and materials included VR 
gears  have been continuing and have been taking place as an effective training 
method. In this study, sports VR training which may be helpful for aerobic exercise 
and may strengthen cardiopulmonary showed better effect on coordination (body 
composition). Changes in body composition during sports VR training exercise may 
contribute to the stability of posture as well as the balance needed for daily life. 
Based on this research, it has been confirmedthatevena4-
weekexercisecanpositivelyaffect body composition. And it is expected that it can be 
applied to the training (program) to improve human body composition with various 
target including rehab and elderly, and to help to find ways to develop immersion 
and actual exercise effect during stimulating people’s interests. 
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Table :-The effect of sports VR training on human body composition 
 Pre-

exercise 
Post-
exercise 

T p 

Body water (ℓ) 35.72 ± 
7.49 

36.13 ± 
7.66 

− 
2.748 

.01
2 

Protein (kg) 9.60 ± 
2.03 

9.74 ± 
2.09 

− 
2.687 

.01
4 

Minerals (kg) 3.41 ± 
0.67 

3.43 ± 
0.70 

− 
.795 

.43
6 

Body fat (kg) 18.50 ± 
7.52 

17.73 ± 
6.91 

2.263 .03
5 

Body weight 
(kg) 

67.23 ± 
14.55 

67.02 ± 
14.50 

.558 .58
3 

Skeletal muscle 
mass (kg) 

26.98 ± 
6.14 

27.36 ± 
6.32 

− 
2.539 

.02
0 

Fat mass (kg) 18.50 ± 
7.52 

17.73 ± 
6.91 

2.263 .03
5 

BMI (kg/m2) 22.96 ± 
4.00 

22.87 ± 
3.97 

.709 .48
7 

Body fat (%) 27.13 ± 
7.85 

26.15 ± 
7.37 

2.842 .01
0 

Abdominal fat 
(0–1) 

0.87 ± 
0.07 

0.87 ± 
0.06 

.301 .76
6 

R arm (kg) 2.47 ± 
0.77 

2.52 ± 
0.78 

− 
3.159 

.00
5 

Ratio (%) 86.72 ± 
9.43 

88.61 ± 
9.43 

− 
3.546 

.00
2 

L arm (kg) 2.44 ± 
0.75 

2.49 ± 
0.77 

− 
3.447 

.00
3 

Ratio (%) 85.51 ± 
8.76 

87.49 ± 
9.09 

− 
4.061 

.00
1 

Trunk (kg) 21.35 ± 
4.58 

21.14 ± 
4.67 

.445 .66
1 

Ratio (%) 92.56 ± 
5.49 

93.87 ± 
5.42 

− 
3.880 

.00
1 

R leg (kg) 7.98 ± 
1.80 

8.01 ± 
1.81 

− 
.834 

.41
4 

Ratio (%) 99.28 ± 
10.68 

99.88 ± 
10.69 

− 
1.533 

.14
1 

L leg (kg) 7.93 ± 
1.77 

7.98 ± 
1.78 

− 
1.357 

.19
0 

Ratio (%) 98.71 ± 
10.57 

99.54 ± 
10.52 

− 
2.065 

.05
2 
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