How does virtual human companionship impact
stress levels in patients in preoperative surgeries?

Independent Variable: Virtual human companionship

Introduction

Surgical procedures often induce significant anxiety and stress in
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patients, particularly in the pre-operative phase [1]. Research has
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demonstrated that the presence of a companion during this critical
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period can signiticantly reduces emotional distress, fostering a sense of
comfort and security [2]. However, not everyone has companions with
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them during these critical stages.

This study involved 20 participants (young adults age 18-23) divided

This research explores the potential of virtual reality (VR) as an
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innovative tool for pre-operative stress, focusing on the presence of into two groups: 10 with prior surgical experience (treatment group) -

virtual human companionship. By examining the etfects of VR-based ainel 10 wines (eemiel greup). Seteln greup wes Miner splli i e

subgroups each to test the independent variable (Figure 1).

social presence, we aim to explore how virtual interactions might Figure 1. Flowchart of experimental setup

Participants were placed in the simulation using the Oculus Quest 2

alleviate pre-operative stress among patients. While preliminary studies 1) s lovels e msssured Treuslieut (s dinudsien uslis) 6

have reported promising results in reducing anxiety among adults pulse sensor integrated with an Arduino system to track heart rate

undergoing elective and oncological surgeries [3, 4], this research (Figure 2) to which we got an average heart rate per participant for

seeks to further understand and validate the efficacy of VR in the whole simulation.

enhancing emotional well-being prior to surgery.

The VR simulation placed participants in a hospital lobby where they
embodied a patient with a mirror in front of them. They are waiting for
a virtual doctor to inform them of their upcoming surgery (Figure 3).
After the VR experience, participants completed a questionnaire

assessing stress, comfort, and the realism and engagement of the

Hypothesis

Null Hypothesis

scene, using a 5-point Likert scale. All participants provided informed
consent, and anonymity was ensured throughout the study.

Virtual human companionship prior to surgery has no significant
eftect on stress levels in individuals compared to those without such
companionship.

¢ T\
Alternate Hypothesis ) A
Virtual human companionship prior to surgery significantly reduces

stress levels in individuals compared to those without such

companionship.

Figure 3. Virtual Environment Scene.

Figure 2. Equipment used during the study. Oculus Quest 2 Headset (left) and
Arduino with Pulse Sensor (Right) (Top) Shows patient alone speaking with the doctor

(Bottom) Shows patient with human companions

The analysis of average heart rates across all four groups showed a very minimal

Average Heart Rates by Group and Surgery Experience

Average Questionnaire Answers

Rate how muchthe VR experience hasimprovedyour
comfortlevels _
How realistic did the virtual environment feel to you? -
How much doyou think the virtuale nvironment can
distractyou from pre-surgery anxiety? ‘
Rate how much the VR experience hasreducedyour
stress -
How engaged did you feel with/withoutthe level ofvirtual -
human companionship during the experience?
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decrease in heart rates for participants exposed to virtual companions ("with
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friends”) compared to those without companions, regardless ot prior surgical
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experience (Figure 4). However, this ditference was too small to be considered
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On the other hand, the questionnaire results (Figure 5) demonstrated that
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participants in the "with friends" condition consistently rated slightly higher on
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measures of comfort, stress reduction, much better distraction and a higher

Group

perceived engagement with the virtual human companionship. However, it
Figure 5. Averaged results from the questionnaires from all participants.

should be noted that participants in the "without friends” condition reported
that they felt the scene was more realistic than the group “with friends”.

Figure 4. Averaged heartrates for all 4 groups (done and
haven't done surgery for both vr scenes)

Note: Participants that were in the scene without companions couldn’t
answer the last question due to no companion in the VR scene
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