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ABSTRACT

The purpose of this study is to see the extent of VR technology use in patients’ education concerning modern
medical procedures and their conditions. The paper is guided by the systematic review of published studies
and real practice experiments that assess the outcomes of VR-based educational tools in areas such as
patients’ engagement and understanding as well as decision-making. To ensure the planned assumptions,
participants were selected based on the established criteria, and VR scenarios which have been designed
to be as real as possible to test the memory were put forward. Data collected was by both the pre- and
post-intervention assessment, including questionnaires and qualitative interviews. Results presented the
fact that the VR simulations appreciably grow patients understanding of medical operations and diminish
their fear and stress levels. On the other hand, participants give a high degree of satisfaction with the
VR’s technical aspects; for example, it is characterized by immersive, interactive, and virtual educational
experiences. The inferences suggest that VR can be an applicable tool for enhancing the options used today

ARTICLE HISTORY

Received May 01, 2024
Accepted May 13, 2024
Published May 17, 2024

KEYWORDS

Virtual Reality, Patient
Education, Healthcare,
Medical Procedures,
Health Conditions,
Immersive Technology,
Educational Interventions,
Empirical Research, Patient
Engagement, Decision-

in patient education, and for bettering people's decision-making concerning health.

Introduction

Nowadays healthcare education is vital as it becomes the
foundation for people to have the right information to make good
decisions, regarding their health and physical condition. It is worth
noting that the emergence of advanced technologies resulted in
aradical change of educational paradigms in medicine, where VR
technology can be used as an efficient modality for deepening
the understanding of complex medical procedures and health
issues. Through this passage of introduction, the possibilities of
VR as an enhancer of patient education is materialized. Traditional
education could be transformed into the VR approach in
healthcare by this way [1]. The use of VR technology in healthcare
education represents a change to the paradigm, as it transcends
the constraints of traditional methods by ways of creating spaces
that can be experienced both immersive and interactively. With
the help of VR technologies, simulating real medical scenarios
can teach patients to participate in engaging learning activities
more actively. This allows for a deeper learning of the subject as
patients understand intricate anatomical concepts and treatment
protocols better. As a result, VR becomes an active learning
process where a user can navigate through virtual places and
study different medical equipment; thus, teaching and learning
are not limited solely to the visualization of information [2]. One
of the fundamental elements in educating patients is to wipe away
the mystery behind complicated medical operations and diseases,
which in turn gives patients the power to meaningfully engage
in the recovery process. The usual mode of traditional education
experiences such loopholes in which the details pertaining to
medical procedures may not be fully convinced resulting in
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misconceptions and panic to patients involved in the process.
Unlike VR, however, the conventional method does not provide
this kind of a solution. To a large extent, however, the training
method has this advantage because it provides experiential
scenarios that are as authentic as real life. The use of virtual
simulations enables patients to appreciate the process, obtain a
sense of what procedures entail, probable side effects and what to
expect. This, of course, is bound to reduce the patient's fear and
uncertainties concerning medical interventions [3]. Utilization of
VR into education of patients with different diseases may shape
the future of some healthcare issues, namely preoperative
preparation and long-term management of chronic diseases.
For example, surgical VR simulators provide a good preoperative
environment for training prior to a procedure which enables
patients to get acquainted with what they are going to experience
and thus, lower down treatment resistance [4].

Aim
This study aims to evaluate whether virtual reality tech is effective

to build knowledge in patients for complex medical actions/
conditions.

Objectives

e To assess the impact of VR simulations on patients'
comprehension of medical processes.

e Toevaluate the engaged and satisfied patients with VR-based
educational interventions.

e Toinvestigate the value of VR for decreasing patient anxiety
and improving decision making.
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e Toinvestigate the possibility of implementing VR into present
day healthcare education settings.

Literature Review
Effectiveness of VR in Patient Education

The capability of VR in patient education has been widely
recognized within the healthcare sector. Countless researches
have shown that VR simulation can be an effective educational
strategy, and it can also improve the health condition of
patients [5]. As the research shows, VR-based educational
applications have some advantages over the traditional teaching
methodologies due to the immersive and interactive nature of
such learning settings. By means of these simulations, patients
can visualize highly complicated procedures and see them in
a realistic setting which, in turn, improves the understanding
of and retention of information. Furthermore, the immersive
and versatile nature of VR would allow for personalized learning
experiences customized to individual patient needs and which
are designed to accommodate diverse learning preferences and
styles [6]. Moreover, VR has been demonstrated to improve
patient engagement and motivation because the involved nature
of the technology often promotes interactive participation in
the learning process. Through the reproduction of medical
circumstances and the engagement of patients in virtual settings,
VR contributes to agency, and this can empower individuals to
be active partners in their healthcare journey [7]. One of the
findings is that VR based interventions have the capacity to
relieve patient anxiety and improve decision-making through
providing a risk-free environment for exploring and rehearsing
surgical procedures. Actually, an increasing number of studies
indicate that virtual reality can be a very useful tool in educating
patients and helping them improve their health.

Benefits and Challenges of VR Implementation

Using VR in the process of patient education integrates many
technical advances. With VR, patients can get into an immersive
and interactive learning environment which is very close to
the real world, and in this environment, patients can practice
realistic simulations of medical procedures and conditions.
Through this type of practice, patients develop a clearer and
stronger impression of hard and elaborate information, in the
end, improved with better patient outcomes [8]. On the other
hand, VR can increase the engagement as well as pleasure of
the patients to the learning activities by letting them choose
what they learn and how they learn it. Finally, virtual reality
allows for a cost-effective method of delivering education as it
enables educators to readily train teams and minimize repetitive
costs related to setting up physical workspaces and scenarios for
training. On the one hand, VR has the ability to enhance healthcare
while on the other hand, it has several issues associated with
its integration. One of the key technical obstacles, for example,
is limited availability of devices or application issues caused by
incompatibility of hardware and software and the other is the
initial financial investment which can be quite a substantial size,
which might discourage even the hospitals to use VR technology
[9]. The sensible issues of accessibility, mainly for the patients
suffering from disability or being technologically challenged, just
make implementation more complex. Surpassing these difficulties
expresses the combined endeavor of healthcare providers and
technology developers on one hand and policymakers on other
side to ensure inclusive usage of VR in patient's education.

Literature Gap

Virtual reality (VR) is a widely used technology in healthcare

education with its benefits of enhancing the understanding of
clinical concepts, however, an apprehension still exists pertaining
to the lack of exploration of certain patient populations' reactions
towards VR interventions. Majority of the current studies are
patient groups-they are not educated about the differences in the
needs and preferences of people with the different demographic
background, health conditions and technology literacy levels.
Moreover, there has not been so much research about how VR-
based educational interventions might permanently establish
in patients both their knowledge and behavior change in the
long term and the clinical outcomes. A thorough gap analysis is
imperative for the creation of guidelines that cater to all levels
of experience and needs of patients so as to effectively harness
the prospects of virtual reality technology in healthcare facilities.

Methodology
Participant Recruitment and Selection

Participants are chosen using a thorough approach to assure
the representation of all age groups and healthcare-related
professional communities. Criteria of qualified candidates was
determined in advance which included age, medical programs,
and familiarity with virtual reality (VR) technologies. Recruitment
strategies went via outreach through healthcare institutions,
through online websites and through community outreach.
The study’s goals, procedures, and risks were comprehensively
related to potential participants. They also had to give informed
consent before being enrolled in the study [10]. Responding to
the confidentiality and privacy of the participant, their identity
was anonymized during data collection and analysis. Recruiting
process is aimed at recruiting with adequate sample size to the
study to reach desired statistical power and high generalizability
of the study findings. Furthermore, selection bias was mitigated,
through use of randomization or matching stratum each where
appropriate.

VR Intervention Design

The mission of the VR Intervention Design step is to develop
a learning environment that is vivid and interesting as well
as informative. The range of material to be presented was
informed by the medical techniques' complexity and the goals
for education which had to be achieved. Scenario development
relied efficiently on the creation of realistic and most interactive
medical simulations like in real-life settings that were so close
to the facts thus they were so relevant [11]. Design principles
were used to create the visual framework and make it so that
the user can navigate the space easily without much prompt. An
iterative process of feedback circuits was applied to purposes
refining the VR simulations wherein the feedback loop was taken
from the insights of healthcare professionals and the end-users.
The ultimate goal was to craft VR interventions designed to
give patients a holistic picture of the medical treatments with
emphasis on empowerment and increased self-confidence on
the journey.

Data Collection and Analysis

Data collection was a combination of pre- and post-intervention
guestionnaires which were given using a system of structured
surveys and observation protocols. Pre-intervention surveys were
administered to gather the baseline data indicating prevalence
of the information synonymous to the knowledge, attitudes,
and anxiety levels of the participants on the target medical
procedures or conditions. Evaluations, which took place after the
VR educational intervention, depicted progress in the domains
of situational awareness, stress management, and attention
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allocation. The second type of data comes through qualitative
interpretation from semi-structured interviews that focus on
participant's experiences and perceptions of the VR learning
environment [12]. The format of data analysis equipped not
only quantitative but also qualitative approach. Data generated
through surveys has been subjected to a variety of statistical
tests like descriptive statistics and inferential tests to be used in
determining the impact of VR intervention. Thematic analysis by
the means of qualitative data revealed the patterns and themes
prevailing in their stories.

Result and Discussion

Result

Change in Scores after Intervention

Score Change
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Figure 1: Bar Chart for Score Change

Figure represents changes in scores before and after treatments
are applied to patients for instance. Each column is assigned to
a patient; distribution of the ID numbers is on the x-axis while
the y-axis represents the score improvement. Positive implied
values spell better performance status after an offer is made,
while negative implied values mean further decline. The present
chart serves as a great contrivance to indicate the extent of
improvement or reduction in patient results that occurred post
the educational activity [13].

Satisfaction Level Distribution
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Figure 2: Pie Chart for Satisfaction Level

The pie chart will be showing the distribution levels of patients'
satisfaction. Each section conveys the size of the sections to
the level of patient satisfaction, where the size of the section
corresponds to the category of percentage of the patients falling
into that category. The chart gives a concise view of distribution,
so the chart shows that the most frequent satisfaction levels
among a population of patients is indicated [14].
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Figure 3: Histogram for Fear Level

The bar chart depicts the fear tendencies of patients. The point
number one is the x-axis that shows levels of fear, while the
population is presented in the form of a y-axis. Thus, the bars
indicate fear level ranges of the samples of patients belonging
to each category. The histogram gives a clue on the extent to
which patients fear and the pattern in which they experience fear,
which makes for a more interesting interpretational graph [15].

Stress Level vs. Satisfaction Level
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Figure 4: Scatter Plot for Stress Level vs. Satisfaction Level

The correlation plot reveals how stress and satisfaction are related
among patients. Every point represents a particular patient in
the healthcare system with their level of stress graphed on the
X-axis and their level of satisfaction on the Y-axis. On scatter
plot monitoring it is possible to analyze presence of trends, any
correlations between stress and patient satisfaction or any such
kind of patterns [16].

Discussion

The results of the research underline the fact that VR technology
is capable of making a distinct positive contribution toward the
improvement of patient education in healthcare institutions
[17]. The resultant growth of knowledge of the patient and
their involvement after VR applications are just like the previous
studies which have shown that the simulations are effective in
learning systems. Moreover, the anxiety noticed amongst patients
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was reduced which speaks of the true VR's role in tackling the
mental side of the healthcare concerns regarding understanding
and decision-making.

Table 1: Participant Demographics

Demographic Frequency Percentage
Age (years)

-18-30 25 40%
-31-45 15 24%
- 46-60 20 32%
- Over 60 5 4%
Gender

- Male 35 56%
- Female 27 44%
Education

- High School 12 19%
- Bachelor's 30 48%
- Master's 15 24%
- Doctorate 5 8%

In addition, it is of distinguishing such shortcomings, which are
native to the study constructional design [18]. The presence of
a small group of subjects with a biased structuring by means
of participant demographics within the general population may
interfere with the appropriateness of the results. In addition,
whereas the benefits of VR lessons for patients were notable, the
researcher had to continue working to establish the reliability of
the knowledge and the changes in behavior [19]. As result, the
findings are among leading the charge in the incorporation of VR
technology into patient education programs. The target of future
studies might be doing away with the methodological failures and
going on with exploring the impact of VR based interventions on
different healthcare settings in their actual implementation [20].

Conclusion

This study is proof that VR technology is the most helpful within
the field of healthcare in a patient's education. Presenting the
impact of VR on patient understanding of medical procedures
and illnesses through a study that develops innovative methods
for healthcare education and use cutting edge technology further
makes a niche for itself among other fields that are striving to
improve healthcare education. This underpins the advantages of
VR simulations in bringing about a better level of understanding,
a fostered engagement, and improved decisions on the patient’s
part, thus dealing with the key challenges in the conventional
educational methods. Next, the study could also be viewed as a
harbinger of the incorporation of VR into the healthcare system
asitis. Thus, having opened the door to the eventual spreading of
VR within the clinical scenarios. Electing VR as the next evolution
in the line, it is yet to be seen how it will extend its application
to a new realm of patient education by helping individuals to
educate themselves, as far as their health and wellbeing is
concerned, rather than relying on the healthcare provider
exclusively. Underlying the message is that it is imperative to
conduct more research and plan more collaborations to anticipate
how VR technologies can be usefully implemented in healthcare
education.
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