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strain, musculoskeletal discomfort, and changes in autonomic function. In contrast, 

neurological responses encompass sensory conflicts, cognitive alterations, 

emotional reactions, and perceptual disturbances. Although analytically distinct, 

these domains often overlap, for example, dizziness and disorientation may arise 

from both vestibular disruption and cortical processing demands. Understanding 

how these effects emerge and interact is essential for improving VR system design, 

guiding responsible use, and minimizing adverse outcomes. 

2 Human Responses to Virtual Reality 

2.1 Physiological 

One of the most prevalent immediate physiological responses to immersive VR 

exposure is nausea, accompanied by autonomic symptoms akin to classic motion 

sickness, such as increased salivation, pallor, sweating, dizziness, and stomach 

discomfort. These symptoms result primarily from sensory mismatches between 

visual motion cues and vestibular feedback (e.g. visual motion without 

corresponding vestibular input), triggering activation of the sympathetic nervous 

system, as demonstrated by elevated heart rate and increased skin conductance. [1] 

Ohyama et al. (2007) demonstrated that exposure to discordant visual-vestibular 

motion in VR can selectively increase low-frequency heart rate variability power, 

indicative of sympathetic activation, without a concurrent parasympathetic 

modulation. [2] 

Visual (oculomotor) symptoms, including eyestrain, blurred vision, dryness, and 

headaches, arise largely due to vergence-accommodation conflicts caused by the 

stereoscopic displays of VR head-mounted devices (HMDs). This conflict compels 

ocular muscles and the ciliary accommodation reflex into continuous exertion, 

exacerbating visual fatigue, particularly during extended VR sessions. Additionally, 

prolonged exposure to VR screens emitting blue-enriched light can suppress 

melatonin secretion, potentially affecting circadian rhythms and delaying sleep 

onset. [3] Dymczyk et al. (2024) observed that 30 minutes of VR with a strong depth 

conflict led to a post-exposure rise in SSQ (Simulator Sickness Questionnaire) 

oculomotor scores (e.g. eyestrain, blurred vision) in participants. [4] 

Spatial disorientation and disturbances in balance occur due to conflicts among 

visual, vestibular, and proprioceptive inputs, resulting in impaired postural stability, 

vertigo, and increased body sway both during and immediately following VR 

immersion. Users commonly experience transient difficulties with real-world 

orientation, manifesting as misjudgments of direction and reduced postural control 

even after removing the headset. [5] For example, Akizuki et al. (2005) found that 
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physiological and neurological phenomena. These findings serve as a foundation 

for future experimental research using controlled methodologies and objective 

physiological measurements. 

4 Results 

4.1 Research Sample 

Of the 290 total respondents, 98 identified as female (33.8%) and 191 as male 

(65.9%). One respondent (0.3%) selected a non-binary option, this response was 

excluded from further analysis due to insufficient representation. The sample was 

therefore predominantly male, which may reflect existing gender disparities in VR 

usage or technology-oriented communities. 

 

 

Figure 1 

Age Distribution (Edited by the author based on research data) 

The age of respondents ranged from 16 to 62 years (M = 23.73, SD = 7.73). As 

shown in Figure 1, the distribution is positively skewed (skewness = 2.52, SE = 

0.143), indicating a strong concentration of younger participants. Kurtosis (6.314, 

SE = 0.285) suggests a leptokurtic distribution, with a pronounced peak and heavier 

tails compared to a normal distribution. A majority of respondents (54 at age 18, 46 

at age 19, and 40 at age 20) were between 18 and 21 years old, comprising the modal 
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relatively low adoption rates in functional domains may be attributed to content 

limitations, lack of institutional implementation, or user preferences. Notably, 

higher variability in domains like social interaction and fitness points to emerging 

interest, but also uneven access or awareness. Overall, the findings reflect an early-

stage adoption landscape where non-entertainment VR applications have yet to 

reach widespread use. 

 

Figure 7 

Frequency of Symptoms Experienced During VR Use (Edited by the author based on research data) 

Participants assessed the frequency of ten common symptoms associated with VR 

exposure on a 6-point scale (0 = Never, 5 = Always). As shown in Figure 7, the 

overall prevalence of symptoms was low, with all mean values falling between 0.74 

and 1.20. This indicates that, on average, most symptoms were experienced rarely 

or very rarely. The most commonly reported issues were nausea (M = 1.20, SD = 

1.40), headaches (M = 1.12, SD = 1.31), neck and shoulder pain (M = 1.10, SD = 

1.27), and eye fatigue (M = 1.04, SD = 1.17). These are consistent with symptoms 

typically linked to cybersickness and prolonged headset use. Their relatively higher 

standard deviations suggest that while many users experience these symptoms 

infrequently, a smaller subset may encounter them more regularly or intensely. In 

contrast, symptoms related to psychological and behavioral effects, such as 

aggression (M = 0.79), anxiety and stress (M = 0.74), and reduced interest in 

activities (M = 0.75), were rated as occurring less frequently. Difficulty 

distinguishing virtual from real environments (M = 0.79) and reduced social interest 

(M = 0.88) also showed low overall incidence, suggesting minimal psychological 



 135 

disorientation among the majority of users. The data suggest that while physical 

symptoms are more prominent than psychological ones, they remain mild in 

frequency for most respondents. Nonetheless, their presence highlights the need for 

ergonomic improvements, adaptive session design, and user education on optimal 

usage practices (e.g., breaks, posture, device calibration) to mitigate discomfort. 

 

Figure 8 

Frequency of Symptoms Experienced After VR Use (Edited by the author based on research data) 

Participants rated the frequency of 10 symptoms experienced after VR sessions on 

a 6-point scale (0 = Never, 5 = Always). As shown in Figure 8, average symptom 

ratings remained low overall, with all means falling below 1.0, indicating that post-

VR symptoms were generally experienced very rarely to rarely. The most frequently 

reported symptoms were eye fatigue (M = 0.87, SD = 1.11), nausea (M = 0.86, SD 

= 1.17), and sleep disturbances (M = 0.83, SD = 1.34), suggesting mild physical or 

cognitive aftereffects for some users. Headache (M = 0.82) and reduced interest in 

activities (M = 0.73) were also reported with slightly elevated frequency, though 

still below moderate levels. Psychological and social symptoms, including anxiety 

and stress (M = 0.58), reduced social interest (M = 0.59), and aggression (M = 0.66), 

were among the least frequently endorsed. Difficulty distinguishing virtual from 

real environments (M = 0.69) also remained low, indicating minimal disorientation 

post-use. 

Overall, the data suggest that most participants experienced few adverse effects 

after VR use. Symptoms were generally infrequent and mild, with a slight tendency 

toward physical discomfort rather than psychological impact. These findings 

highlight the relative safety of VR use in typical consumer settings but point to the 












