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| Abstract |

PURPOSE: The primary objective of this study was to
develop a virtual reality-based vestibular rehabilitation
system to enhance balance perception, target rehabilitation
specialists, and evaluate its usability. A key goal was
establishing a system refinement strategy based on the
collected data.

METHODS: We conducted a study involving ten adults
aged 10 to 29 in Gwangju Metropolitan City to evaluate the
usability of a virtual reality-based vestibular rehabilitation
system to enhance balance perception. After introducing the
product and explaining its use to the participants, balance
assessments and training were conducted using computerized

dynamic posturography (CDP) (also called the test of balance
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[TOB]). Subsequently, participants were given a questionnaire
to evaluate subjective stability, operability, and satisfaction.
Frequency analysis was utilized to determine the frequency
of the variable values of the measurement items in the survey
for descriptive statistics.

RESULTS: We found that the average usability score was
2.587. When broken down by category, stability received an
average rating of 2.725, operability scored an average of
2.783, and satisfaction averaged 2.454. These findings
suggest that most participants experienced positive sentiments
and considerable satisfaction.

CONCLUSION: The study successfully developed a
virtual reality-based vestibular rehabilitation system, which
was an improvement over the previous model and addressed
its shortcomings. The results show that users with vestibular
impairments are satisfied and more engaged with this system,

indicating that additional studies are warranted.
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Fig. 1. Computerized dynamic posturography.
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Table 1. General characteristics of the participants

Category Mean = SD

Age (years) 23.20 £ 1.75
Gender (male / female) 4/6

Height (cm) 167.90 + 7.57

Weight (kg) 63.70 £ 17.44
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Table 2. Safety survey analysis

Frequency

Questionnaire 3 2 1

Agree Neutral Disagree

1. Is the assessment and instruction
for exercise accurate and appropriate 9 1 0

in terms of movement speed?

2. Did your body shake significantly

. . . 5 5 0

or feel dizzy during exercise?
3. Did you fall during exercise? 8 1 1
4. Is the user manual well-structured 9 0 {

to ensure safety?

Table 3. Operability survey analysis

Frequency

Questionnaire 3 2 1

Agree Neutral Disagree

1. Is the arrangement of information

displayed on the screen 9 1 0
appropriate?

2. Is the information presented on 7 3 0
the screen useful?

3. Is the information displayed on 9 ) 0
the screen neat?

4. Is the size of the screen content 8 5 0
appropriate?

5. Does the screen content provide 6 4 0
the desired information?

6. Is the font size and screen size 9 0 {

appropriate?
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Table 4. Satisfaction survey analysis

Questionnaire Prequency
3 Agree 2 Neutral 1 Disagree
1. Do you feel the effectiveness of the exercise? 5 4 1
2. Did you not feel bored with the exercise program? 5 1 4
3. Does it provide motivation for improving your health? 3 4 3
4. Do you feel a sense of accomplishment after exercising? 3 2 5
5. Do you exercise comfortably in a safe environment? 7 0 3
6. Is there no visual discomfort regarding the video? 8 2 0
7. Is there no stress regarding the pace or movement instructions during exercise?" 5 4 1
8. Does the menu and on-screen information delivery not cause visual fatigue? 7 3 0
9. Is the text and images appropriately arranged? 9 1 0
10. Is all the information on the screen listed as necessary information? 8 2 0
11. Was the exercise assessment conducted considering your own condition? 7 2 1
12. Are the exercise types and difficulty levels diverse and appropriate, considering g ) 0
your own condition?
13. Do you believe that the exercise program actually helps improve your health? 4 4 2
Table 5. Analysis of questionnaire
Questionnaire Min Max Mean Standard deviations Skewness Kurtosis
1 2 3 2.90 32 -3.162 10.000
2 2 3 2.50 53 .000 -2.571
Safety
3 1 3 2.70 .68 -2.277 4.765
4 1 3 2.80 .63 -3.162 10.000
1 2 3 2.90 32 -3.162 10.000
2 2 3 2.70 A8 -1.035 -1.224
3 2 3 2.90 32 -3.162 10.000
Operability
4 2 3 2.80 42 -1.779 1.406
5 2 3 2.60 52 -484 -2.277
6 1 3 2.80 .63 -3.162 10.000
1 1 3 240 .70 -.780 -.146
2 1 3 2.10 .99 -237 -2.300
3 1 3 2.00 82 .000 -1.393
4 1 3 1.80 92 473 -1.807
Satisfaction
5 1 3 2.40 97 -1.035 -1.224
6 2 3 2.80 42 -1.779 1.406
7 1 3 240 .70 -.780 -.146
8 2 3 2.70 A8 -1.035 -1.224
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Table 5. (Continued)

Questionnaire Min Max Mean Standard deviations Skewness Kurtosis
9 2 3 2.90 32 -3.162 10.000
10 2 3 2.80 42 -1.779 1.406
Satisfaction 11 1 3 2.60 .70 -1.658 2.045
12 2 3 2.80 42 -1.779 1.406
13 1 3 2.20 .79 -407 -1.074
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