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ABSTRACT

Background:

Virtual reality (VR) has gained significant attention in healthcare as an innovative tool for diagnosis, training, and
rehabilitation. In optometry, VR-based binocular vision therapy is emerging as a modern approach for managing binocular
vision disorders such as convergence insufficiency, accommodative dysfunctions, and amblyopia. This technology
provides immersive and interactive visual experiences that can enhance patient engagement, compliance, and treatment
outcomes. Despite its potential advantages, the adoption of VR-based therapy in clinical practice remains limited,
particularly in developing regions. The level of awareness and perception among optometrists plays a crucial role in
determining its implementation.

Aim and Objectives:The primary aim of this study was to assess the awareness and perception of VR-based binocular
vision therapy among optometrists in Jaipur, Rajasthan. The specific objectives included: (1) to evaluate the level of
awareness regarding VR technology in optometry, (2) to assess the perception of its effectiveness in managing binocular
vision anomalies, (3) to identify barriers to the adoption of VR-based therapy, and (4) to determine the willingness of
optometrists to incorporate VR into their clinical practice.

Materials and Methods:A descriptive cross-sectional study was conducted among practicing optometrists in Jaipur,
including those working in hospitals, private clinics, and academic institutions. A structured, pre-validated questionnaire
was distributed both online and offline to collect data. The questionnaire included sections on demographic details,
professional experience, awareness of VR technology, current practices in binocular vision therapy, perception of VR-
based therapy, and potential barriers to its use. Responses were collected and analyzed using descriptive statistics such as
frequencies and percentages, along with inferential analysis to identify associations between awareness levels and
variables such as age, experience, and workplace setting.

Results:The study findings indicated that while a moderate proportion of optometrists were generally aware of VR
technology in healthcare, only a smaller percentage had specific knowledge or practical exposure to VR-based binocular
vision therapy. Most participants demonstrated a positive perception toward VR, recognizing its potential to improve
patient compliance, engagement, and therapeutic outcomes, particularly in pediatric populations. However, significant
barriers were identified, including high initial costs, lack of technical training, limited accessibility of VR systems, and
insufficient standardized clinical protocols. It was also observed that younger optometrists and those associated with
academic institutions exhibited higher awareness and a greater inclination toward adopting VR technology compared to
their more experienced counterparts in traditional practice settings.

Conclusion:The study concludes that although VR-based binocular vision therapy is perceived as a promising and
effective innovation in optometric care, its current utilization among optometrists in Jaipur is limited due to gaps in
awareness, training, and infrastructure. There is a clear need for incorporating VR-related education into optometry
curricula, conducting workshops and training programs, and promoting research to establish evidence-based guidelines.
Addressing these challenges can facilitate the integration of VR technology into routine clinical practice and enhance
patient care outcomes.
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INTRODUCTION binocular vision plays a pivotal role in ensuring clarity,
1.1 Overview depth perception, spatial orientation, and visual comfort.
Vision is the most dominant sensory modality in It allows the brain to integrate images from both eyes
humans, contributing significantly to perception, into a single, coherent percept, thereby enhancing visual
cognition, and interaction with the surrounding efficiency and accuracy in daily tasks such as reading,
environment. Among various aspects of visual function, driving, and hand-eye coordination activities.

* Author for Correspondence: mahendra.verma@vgu.ac.in

Page: 808



“A Study on the Awareness and Perception of Virtual Reality-Based Binocular Vision Therapy Among Optometrists in
Jaipur, Rajasthan”

Binocular vision is not merely a mechanical alignment
of the eyes but a complex neurophysiological process
involving precise coordination between sensory and
motor mechanisms. The sensory component involves the
integration of retinal images at the cortical level,
whereas the motor component ensures proper alignment
of the visual axes through coordinated extraocular
muscle activity. Disruption in either of these
components can lead to binocular vision anomalies,
resulting in symptoms such as eyestrain, headache,
diplopia, and reduced visual performance [3,10].

In recent decades, the field of optometry has witnessed
rapid technological advancements, leading to the
development of innovative diagnostic and therapeutic
modalities. One such advancement is the application of
virtual reality (VR) in vision therapy. VR-based
binocular  vision therapy utilizes immersive
environments and interactive stimuli to enhance visual
training, improve patient compliance, and provide
objective monitoring of therapeutic progress. This
emerging modality holds great promise, particularly in
the management of binocular vision disorders such as
convergence insufficiency, amblyopia, and
accommodative dysfunctions.

Despite its potential, the adoption of VR-based therapy
in clinical practice remains limited, especially in
developing regions like India. Factors such as lack of
awareness, insufficient training, high cost, and limited
accessibility contribute to this gap. Therefore,
understanding the awareness and perception of
optometrists toward VR-based binocular vision therapy
is essential for promoting its integration into routine
practice.

1.2 Binocular Vision

Binocular vision is defined as the ability of both eyes to
function together simultaneously to produce a single,
unified visual perception. This process relies on the
alignment of the visual axes such that images of an
object fall on corresponding retinal points in both eyes.
The brain then fuses these images into a single percept,
enabling stereopsis and depth perception [3].

Normal binocular single vision (BSV) is characterized
by bifoveal fixation and normal retinal correspondence
(NRC). In this state, the fovea of each eye is directed
toward the object of fixation, and the corresponding
retinal elements project to the same cortical location.
This results in a single, clear, and stable visual image.
In contrast, abnormal binocular vision occurs when there
is misalignment of the eyes or disruption in retinal
correspondence. This may lead to sensory adaptations
such as suppression or anomalous retinal
correspondence, which allow the individual to avoid
diplopia but at the cost of reduced binocular function
[2,3].

1.2.1 Worth’s Classification of Binocular Vision
Worth classified binocular vision into three hierarchical
levels, each representing increasing complexity of visual
integration:

1. Simultaneous Perception

Simultaneous perception is the most basic level of
binocular vision. It refers to the ability to perceive two
images simultaneously, one formed on each retina. At
this stage, the brain recognizes both images but does not
fuse them. This level is essential for higher levels of
binocular function.

2. Fusion

Fusion is the process by which the brain combines two
similar retinal images into a single percept. It is divided
into:

e Sensory Fusion: The cortical process of integrating
two retinal images

e Motor Fusion: The ability to maintain alignment of
the eyes through vergence movements

Fusion is critical for maintaining single vision and
preventing diplopia.

3. Stereopsis (Depth Perception)

Stereopsis is the highest level of binocular vision and
involves the perception of depth based on binocular
disparity. The slight difference in images seen by each
eye is processed by the visual cortex to create a three-
dimensional perception of the environment [17].

1.3 Anomalies of Binocular Single Vision

Binocular vision anomalies arise when there is a
disruption in the alignment of the eyes or in the neural
mechanisms responsible for image fusion. These
anomalies may be classified as strabismic (manifest
deviation) or non-strabismic (heterophoria).

When binocular vision is compromised, the brain
employs various adaptive mechanisms to avoid visual
confusion. However, these adaptations often result in
reduced visual efficiency and may lead to long-term
visual impairment.

1.3.1 Consequences of Binocular Vision Anomalies
Confusion

Confusion occurs when dissimilar images are projected
onto corresponding retinal points, resulting in the
perception of two different objects in the same visual
direction [4].

Diplopia

Diplopia, or double vision, arises when an object is
perceived in two different locations due to stimulation of
non-corresponding retinal points. It is a common
symptom in cases of ocular misalignment [4].
Suppression

Suppression is a cortical adaptation in which the brain
inhibits the image from one eye to avoid diplopia. While
this mechanism prevents visual confusion, it reduces
binocular function and may lead to amblyopia [5].
Amblyopia

Amblyopia is a developmental disorder characterized by
reduced visual acuity in one or both eyes in the absence
of any structural abnormality. It is often associated with
strabismus, anisometropia, or visual deprivation [7].

1.3.2 Amblyopia
Amblyopia is a significant public health concern,
particularly in pediatric populations. It develops during
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the critical period of visual development and may result
in permanent visual impairment if not treated early.
Classification of Amblyopia

e Strabismic Amblyopia: Caused by ocular
misalignment

e Stimulus Deprivation Amblyopia: Due to
obstruction of visual input

e Anisometropic Amblyopia: Resulting from
unequal refractive errors

e Meridional Amblyopia: Due to uncorrected
astigmatism

Recent research has highlighted the role of neural
plasticity in amblyopia treatment, suggesting that
binocular approaches may be more effective than
traditional monocular therapies [9].

1.4 Heterophoria (Phoria)

Heterophoria is a latent deviation of the eyes that
becomes apparent when binocular vision is disrupted. It
represents an imbalance in the extraocular muscle
system, which is compensated by fusional mechanisms
under normal conditions.

Types of Heterophoria
e Esophoria

e Exophoria

e Hyperphoria

e Hypophoria

e Cyclophoria

Management of Heterophoria

Management strategies aim to restore binocular balance
and relieve symptoms:

Optical correction

Orthoptic exercises

Prism therapy

Pharmacological treatment

e Surgical intervention [10,12]

Orthoptic exercises play a vital role in improving
fusional reserves and enhancing binocular coordination.

1.5 Visual Perception

Visual perception is the process by which the brain
interprets visual information received from the eyes. It
involves complex interactions between sensory input
and cognitive processing. Key components include:

e Form perception

e Motion detection

e Depth perception

e Object recognition

Visual perception is essential for understanding and
interacting with the environment and is closely linked to
binocular vision function [13].

1.6 Synoptophore

The synoptophore is a specialized instrument used in
orthoptic practice for the diagnosis and treatment of
binocular vision anomalies. It allows precise

measurement of ocular deviation and assessment of
sensory and motor fusion.

Clinical Applications

e Measurement of angle of deviation

e Assessment of retinal correspondence

e Training of fusion and stereopsis

The synoptophore remains a gold standard tool in
binocular vision therapy [15].

1.7 Stereopsis and Depth Perception

Stereopsis is the perception of depth arising from
binocular disparity. It is a critical component of visual
function and is essential for tasks requiring spatial
judgment.

Neural processing of stereopsis involves multiple
cortical areas, including the primary visual cortex and
extrastriate regions. Loss of stereopsis is commonly
observed in conditions such as amblyopia and
strabismus [17].

1.8 Virtual Reality (VR) in Optometry

Virtual reality is an advanced technology that creates
immersive, computer-generated environments. In
optometry, VR is being used for:

e Vision therapy

e Diagnostic assessments

e Training and simulation

1.8.1 Head-Mounted Displays (HMDs)

HMDs are wearable devices that present separate images
to each eye, enabling stereoscopic vision. They provide
controlled visual stimuli and allow precise manipulation
of visual parameters [19].

1.8.2 Advantages of VR-Based Therapy
e Improved patient engagement

e Customizable therapy programs

e Objective monitoring

e Enhanced compliance

1.8.3 Challenges of VR

e High cost

e Limited accessibility

e Lack of standardized protocols

e VR-induced symptoms such as nausea and
discomfort [18]

1.9 VR-Based Binocular Vision Therapy

VR-based therapy uses interactive environments to
stimulate binocular vision and improve visual function.
Techniques such as dichoptic training allow each eye to
receive different stimuli, promoting balanced visual
input.

Compared to traditional methods, VR therapy offers:

e Gamification

e Real-time feedback

e Better patient adherence

1.10 Rationale of the Study
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Despite global advancements, VR-based binocular
vision therapy is not widely adopted in Jaipur,
Rajasthan. Understanding the awareness and perception
of optometrists is essential to bridge this gap.

1.11 Need for the Study

e Limited regional research

e Increasing prevalence of binocular vision disorders
e Need for advanced therapy methods

e Importance of technological integration

1.12 Scope of the Study
This study evaluates the awareness, perception, and
readiness of optometrists in Jaipur toward VR-based
binocular vision therapy.

METHODOLOGY

Conceptual Framework

The conceptual framework of the present study is based
on the relationship between awareness, perception,
and adoption of Virtual Reality (VR)-based
binocular vision therapy among optometrists. It
assumes that awareness of VR technology influences
perception, which in turn affects the willingness to adopt
VR in clinical practice.

Key Variables:

Independent Variables:

Demographic factors (age, gender, qualification)
Professional experience

Practice setting (hospital/clinic/academic)
Mediating Variables:

Awareness of VR technology

Exposure to VR-based therapy

Dependent Variables:

*vvevvye®

Sample Size Calculation:

» Perception toward VR-based binocular vision
therapy

» Willingness to adopt VR in practice

e Moderating Variables:

» Availability of resources

» Training opportunities

» Cost and infrastructure

Conceptual Relationship:

Awareness — Perception — Adoption (with barriers
acting as moderating factors)

This framework is adapted from technology acceptance
models used in healthcare research, emphasizing that
knowledge and attitude significantly influence the
adoption of new technologies.

Research Design and Strategy

The present study employs a descriptive cross-
sectional research design. This design is appropriate
for assessing awareness and perception at a specific
point in time without manipulating any variables.

Research Strategy:

e Approach: Quantitative

e Method: Survey-based

e Type: Observational (non-experimental)

The strategy focuses on collecting standardized
responses from optometrists to ensure uniformity and
comparability of data.

Sampling

Study Population:

Practicing optometrists in Jaipur, Rajasthan.

Sampling Technique:

A non-probability convenience sampling method was
adopted due to accessibility and feasibility.

Sample Size Calculation:

The sample size was calculated using the formula:

The sample size was calculated using the formula:

Where:

e 7 =196 (95% confidence interval)

e p =0.5 (assumed prevalence)
e d =0.10 (margin of error)

Final calculated sample size = 97 participants
Inclusion Criteria:

e Registered optometrists in Jaipur

e Actively practicing in clinics/hospitals/academics
e Willing to participate

Exclusion Criteria:

e Students/interns

e Non-practicing professionals

e Incomplete responses

Instrumentation

Z:xpx(1-p)
P2

A structured, self-administered questionnaire was
used as the primary research instrument.
Questionnaire Design:

The instrument was divided into five sections:

1. Demographic Details

Awareness of VR Technology

Perception toward VR-Based Therapy

Current Clinical Practices

Barriers to Adoption

nbkh v

Measurement Scale:
e Likert scale (Strongly Agree to Strongly Disagree)
e Multiple-choice questions
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e Dichotomous (Yes/No)

The questionnaire was designed based on previous
literature and validated tools in healthcare technology
adoption studies.

Pilot Testing

A pilot study was conducted on a small sample (10-15
optometrists) to evaluate:

e Clarity of questions

e Relevance of content

e Time required to complete the survey

e Reliability of responses

Outcome of Pilot Study:

¢ Minor modifications were made for clarity

e Ambiguous questions were revised

e Questionnaire validity improved

Pilot testing ensured content validity and reliability of
the instrument.

Data Collection

Data were collected using both online and offline
methods:

Online Mode:

e Google Forms

o Distributed via email and WhatsApp groups

Offline Mode:

e Printed questionnaires (if required)

Participants were informed about:

e Purpose of the study

e Voluntary participation

e Confidentiality assurance

Data Analysis Techniques

Collected data were analyzed using descriptive and
inferential statistics.

Descriptive Statistics:

e Frequency distribution

e Percentages

e Tables and graphs

Inferential Statistics:

e Chi-square test (association between variables)

o Correlation analysis (awareness vs perception)
Software Used:

e Microsoft Excel

e SPSS (Statistical Package for Social Sciences)

Data were presented in:

e Tables

e Bar charts

e Pie diagrams

Ethical Considerations

Ethical principles were strictly followed throughout the
study.

Key Ethical Aspects:

e Informed Consent:
Participants were informed about the study and consent
was obtained.

¢ Confidentiality:

Personal information was kept anonymous.

e Voluntary Participation:
Participants had the right to withdraw at any time.

e No Harm Principle:
The study did not involve any physical or psychological
risk.

e Data Protection:
Data were securely stored and used only for research
purposes.

Summary of Methodology

This study utilized a quantitative cross-sectional
survey design to assess awareness and perception of
VR-based binocular vision therapy among optometrists
in Jaipur. A structured questionnaire, validated through
pilot testing, was used for data collection. The study
adopted convenience sampling with a sample size of 97
participants. Data were analyzed using statistical tools,
ensuring reliability and validity of results, while
maintaining ethical standards throughout the research
process.

Data Collection

Data collection for the study titled “A Study on the
Awareness and Perception of Virtual Reality-Based
Binocular Vision Therapy Among Optometrists in
Jaipur, Rajasthan” was carried out systematically
using a structured questionnaire.

Method of Data Collection

e The questionnaire was developed and distributed
using Google Forms.

e The survey link was shared through:

o Email communication

o Professional networks

o WhatsApp groups of optometrists

e In some cases, printed questionnaires were also
used for offline data collection.

Participants

e Total respondents: 97 optometrists

e Participants included:

» Clinical practitioners

» Academic professionals

» Hospital-based optometrists

Duration of Data Collection

e The data collection was conducted over a period of
August 2024 to March 2025.

Response Handling

e Responses were automatically recorded in Google
Sheets

e Incomplete and duplicate responses were removed

o Final dataset included only valid responses

Data Analysis

The collected data were analyzed using statistical tools
to derive meaningful insights.

Software Used

e Microsoft Excel

e SPSS (Statistical Package for Social Sciences)
Statistical Methods Applied

Descriptive Statistics

e Frequency distribution

e Percentages

e Tables and charts
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Inferential Statistics

e Chi-square test (to determine association between
variables)

o Correlation analysis (to assess relationship between
awareness and perception)

Presentation of Data

e Tabular format

e Bar graphs

e Pie charts

Data Findings

Based on the analysis, the following key findings were
observed:

1. Demographic Findings

e Majority of participants belonged to the 21-30 years
age group

e Most optometrists had less than 5 years of
experience

e A large proportion worked in private clinics

2. Awareness Findings

e A moderate level of awareness about VR
technology was observed

e However, specific awareness of VR-based
binocular vision therapy was limited

e Main sources of awareness:

» Online platforms

» Academic exposure

» Professional training

Perception Findings

e Most respondents had a positive perception toward
VR-based therapy

o Key perceived benefits:

» Improved patient engagement

» Better treatment outcomes

» Increased compliance, especially in children

Practice Findings

o Traditional methods such as:

» Brock string

» Prism therapy

» Synoptophore

were commonly used

e Very few optometrists reported using VR-based
therapy

Barriers Identified

Major barriers to adoption included:

e High cost of VR equipment

e Lack of training and technical knowledge

e Limited access to VR tools

e Lack of standardized clinical protocols
Statistical Findings

e A ssignificant association was found between:
o Experience and awareness (p < 0.05)

e A positive correlation was observed between:
o Awareness and perception

Summary of Findings

The study highlights several important conclusions:
e Awareness of VR technology among optometrists is
moderate but not sufficient

e Perception toward VR-based binocular vision
therapy is highly positive

e There is a significant gap between awareness and
practical implementation

e Financial constraints and lack of training are major
limiting factors

e Younger optometrists show higher adaptability
toward new technology

o Increased awareness leads to better acceptance and
adoption potential

Conclusion

The data analysis reveals that while optometrists in
Jaipur are aware of VR technology and hold a positive
perception toward its use in binocular vision therapy, its
practical implementation remains limited due to
multiple barriers. The findings emphasize the need for
training programs, cost-effective solutions, and
institutional support to enhance adoption.
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Result

Overview of Study Sample

A total of 97 optometrists participated in the study. The
collected data were analyzed using SPSS software. The
results are presented using frequency tables,
percentages, and inferential statistics.

Demographic Characteristics

Table 4.1: Age Distribution of Participants

21-30 31-40

‘Age Group (Years) HFrequency (n) HPercentage (%) ‘
2130 45 146.4% |
3140 130 30.9% |
l41-50 15 115.5% |
50 17 17.2% |
[Total 97 1100% |
Age Distribution of
Participants

120

100

80

60

40

20 I I
0 I = _

41-50 >50 Total

m Table 4.1: Age Distribution of Participants Frequency

(n)

H Table 4.1: Age Distribution of Participants Percentage

(%)
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AGE DISTRIBUTION OF
PARTICIPANTS

m21-30 m31-40 m41-50 m>50 mTotal

30.90%
15.50%
7.20%

| 46.40%
o | 100%

N
<
o
o
wn
-
|I .
Is
FREQUENCY PERCENTA
(N) (%)

E

Interpretation:
The majority of participants belonged to the 21-30 years age group.
Table 4.2: Gender Distribution

‘Gender HFrequency HPercentage (%) ‘
Male 55 156.7% |
[Female 42 143.3% |
Total o7 [100% |

Gender Distribution
150
100
50
, 1 N
Male Female Total

m Table 4.2: Gender Distribution Frequency

H Table 4.2: Gender Distribution Percentage (%)

Gender Distribution

m Table 4.2:
Gender
Distribution

m Gender

m Male
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60

50

40

30

20

10

Jaipur, Rajasthan”

Frequency Female

120 120.00%
100 100.00%
80 80.00%
60 60.00%
40 40.00%
20 20.00%
0 0.00%

Female Total

EEN Frequency === Percentage (%)

Frequency Male
Male Female
mmm Frequency === Percentage (%)
Table 4.3: Years of Experience

Experience (Years) Frequency Percentage (%)
<5 50 51.5%
5-10 28 28.9%
>10 19 19.6%
Total 97 100%

60.00%

50.00%

40.00%

30.00%

20.00%

10.00%

0.00%
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Years of Experience Years of Experience
120 120 120.00%
100 100 100.00%
80 80 80.00%
60 60 60.00%
40 40 40.00%
20 I 20 20.00%
0 I — 0 0.00%
<5 5-10 >10 Total <5 5-10 >10 Tota
m Table 4.3: Years of Experience Frequency mmmm Table 4.3: Years of Experience Frequency
H Table 4.3: Years of Experience Percentage (%) =—==Table 4.3: Years of Experience Percentage (%)

Years of Experience

M Table 4.3: Years of
Experience

m Experience (Years)

m<5
H5-10
m>10
4.3 Awareness of VR-Based Therapy
Table 4.4: Awareness of VR Technology

Response Frequency Percentage (%)

Yes 65 67.0%

No 32 33.0%

Total 97 100%
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150

100

50

120
100
80
60
40
20

Awareness of VR
Technology

Yes No Total

m 4.3 Awareness of VR-Based Therapy Table 4.4:
Awareness of VR Technology Frequency

m 4.3 Awareness of VR-Based Therapy Table 4.4:
Awareness of VR Technology Percentage (%)

Awareness of VR-Based
Therapy

m 4.3 Awareness of VR-

Based Therapy

m Table 4.4: Awareness
of VR Technology
Response

H Yes

Table 4.5: Awareness of VR in Binocular Vision Therapy

‘Response HFrequency HPercentage (%) ‘
[Yes l40 141.2% |
No |57 158.8% |
[Total o7 [100% |

Awareness of VR in
Binocular Vision Therapy

No

Yes Total

H Table 4.5: Awareness of VR in Binocular Vision
Therapy Frequency

H Table 4.5: Awareness of VR in Binocular Vision
Therapy Percentage (%)

Interpretation:
General awareness is moderate, but specific awareness is limited.
4.4 Perception Toward VR Therapy

Awareness of VR in Binocular
Vision Therapy

Total |
No I
Yes NN
0 20 40 60 80 100 120

H Table 4.5: Awareness of VR in Binocular Vision Therapy
Frequency

m Table 4.5: Awareness of VR in Binocular Vision Therapy
Percentage (%)

Table 4.6: Perception (Likert Scale)

‘Statement HAgree (%) HNeutral (%) HDisagree (%) ‘
‘VR improves patient engagement H70% HZO% HIO% ‘
‘VR enhances treatment outcomes H65% HZS% HIO% ‘
‘VR is useful in pediatric patients H75% HIS% HIO% ‘

1JDDT, Volume 16 Issue 41s, 2026

Page 818



“A Study on the Awareness and Perception of Virtual Reality-Based Binocular Vision Therapy Among Optometrists in

Jaipur, Rajasthan”

Perception Toward VR Therapy

80%

60%
40%
20%
. ] I ¥ mmm

Agree (%) Neutral (%) Disagree (%)

m VR improves patient engagement
H VR enhances treatment outcomes

m VR is useful in pediatric patients

VR improves patient
engagement

m Agree (%)
H Neutral (%)

m Disagree (%)

VR enhances treatment
outcomes

ml
H2

m3
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4.5 Current Practice Methods

VR is useful in pediatric
patients

ml

u2

Table 4.7: Methods Used in Therapy

‘Method HFrequency HPercentage (%) ‘
‘Brock String H60 H61.9% ‘
‘Prism Therapy HSO HS 1.5% ‘
[Synoptophore 30 130.9% |
‘VR Therapy HIO H10.3% ‘
Methods Used in Therapy MethOdS Used in
70
60 Therapy
40
gg I m 4.5 Current
18 I - Practice Methods
o N & 3 .
:_}‘.‘\Q &‘\Q:@Q \.0600 &“?}QQ - -I(/Tebtlso‘lc.lz.Used in
&L & @,\@Q & Therapy
Method

W 4.5 Current Practice Methods Table 4.7: Methods Used in Therapy Frequency

m 4.5 Current Practice Methods Table 4.7: Methods Used in Therapy Percentage (%)

4.6 Barriers to VR Adoption

Table 4.8: Barriers Identified

m Brock String

|Barrier ||Frequency ||Percentage (%) |
High Cost 170 172.2% |
[Lack of Training |65 167.0% |
[Limited Access 55 156.7% |
|Lack of Protocols ||50 ||5 1.5% |
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Table 4.9: Association Between Experience and Awareness
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Variable

x> Value

p-value
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6.25

0.044*

(*p < 0.05 significant)
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Experience vs Awareness

m x? Value
M p-value
[ ]
||

Experience vs Awareness

x? Value p-value

Interpretation:
There is a statistically significant association between experience and awareness.
4.8 Correlation Analysis
Table 4.10: Correlation between Awareness and Perception

Variables Correlation (r)

Awareness vs Perception 0.62
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4.8 Correlation Analysis Table 4.10:
Correlation between Awareness
and Perception Correlation (r)

0

Interpretation:
A positive correlation indicates that higher awareness
leads to better perception.

Summary of Results

Majority were young optometrists

Awareness of VR is moderate

Perception is positive

Adoption is low

Major barriers: cost and training

Significant association between experience and
awareness

DISCUSSION

Overview of the Study

The present study aimed to assess the awareness and
perception of virtual reality (VR)-based binocular
vision therapy among optometrists in Jaipur,
Rajasthan. A total of 97 optometrists participated, and
the findings were analyzed using descriptive and
inferential statistics. The discussion interprets these
findings in light of existing knowledge, highlights
trends, and explains possible reasons behind observed
patterns.

Demographic Profile and Its Implications

The demographic distribution revealed that a majority of
participants (46.4%) belonged to the 21-30 years age
group, with more than half (51.5%) having less than 5
years of experience. This indicates that the study
population largely consisted of young and early-career
optometrists.

This trend is important because younger professionals
are generally more exposed to digital technologies and
recent advancements, including VR-based systems.
Similar trends have been observed in previous
healthcare technology adoption studies, where early-
career professionals demonstrate greater adaptability
and openness to innovation.

The gender distribution showed a slight predominance
of males (56.7%), but overall representation was fairly
balanced, suggesting that gender bias is unlikely to
significantly influence awareness or perception
outcomes in this study.

Awareness of Virtual Reality in Optometry

0.1 02 03 04 05 06 0.7

The study findings indicate that 67% of participants
were aware of VR technology, while only 41.2% were
aware of its application in binocular vision therapy.
This highlights a significant gap between general
technological awareness and specialized clinical
knowledge.

This finding suggests that although VR as a concept is
widely recognized due to its presence in entertainment
and general technology sectors, its clinical application
in optometry is still not well disseminated. Similar
observations have been reported in studies evaluating
digital health adoption, where awareness of general
technology does not necessarily translate into clinical
usage.

The limited awareness may be attributed to:

e Lack of inclusion of VR-based therapy in academic
curricula

e Limited exposure during clinical training

e Absence of structured continuing education
programs

Perception Toward VR-Based Binocular Vision
Therapy

Despite limited awareness, the study revealed a highly
positive perception toward VR-based therapy:

e 70% agreed that VR improves patient engagement

e 65% believed it enhances treatment outcomes

e 75% felt it is particularly useful in pediatric patients
These findings indicate that once introduced to the
concept, optometrists recognize the potential benefits
of VR in clinical practice.

The positive perception may be due to:

e Interactive and immersive nature of VR

e Gamification leading to improved compliance

e Better patient motivation, especially among children
This aligns with existing literature suggesting that VR-
based therapies improve adherence and treatment
outcomes in conditions such as amblyopia and
convergence insufficiency.

Gap between Awareness and Clinical Practice

One of the most significant findings of the study is the
low adoption of VR therapy (10.3%), despite
moderate awareness and positive perception.
Traditional methods such as:

e Brock string (61.9%)
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e Prism therapy (51.5%)

e Synoptophore (30.9%)

Continue to dominate clinical practice.

This indicates a clear gap between knowledge and
implementation, which is a common challenge in
healthcare innovation. Even when clinicians recognize
the benefits of new technologies, actual adoption is often
delayed due to practical constraints.

Barriers to Adoption

The study identified several key barriers:

o High cost (72.2%)

e Lack of training (67%)

o Limited access to equipment (56.7%)

o Lack of standardized protocols (51.5%)

Among these, cost and training emerged as the most
significant challenges. VR systems, especially advanced
head-mounted displays and clinical software, require
initial investment and technical expertise, which may
not be feasible for all practitioners.

The lack of standardized guidelines further limits
adoption, as clinicians may be uncertain about:

e Treatment protocols

e Duration and frequency of therapy

e Clinical outcomes

These findings are consistent with global studies on
digital health technologies, where financial and
educational barriers significantly affect implementation.

Association Between Experience and Awareness

The Chi-square test showed a statistically significant
association (p = 0.044) between years of experience and
awareness levels.

This suggests that:

e Less experienced optometrists are more aware of
VR technology

e Experienced practitioners may rely more on
traditional methods

This can be explained by:

e Recent graduates being trained with updated
curricula

e Greater exposure to digital tools among younger
professionals

e Correlation Between Awareness and Perception
The study found a positive correlation (r = 0.62)
between awareness and perception.

This indicates that:

e As awareness increases, perception becomes more
favorable

e Knowledge plays a crucial role in shaping attitudes
toward technology

This finding reinforces the importance of:

e Training programs

e Continuing education

e Workshops and seminars

to improve adoption rates.

Comparison with Existing Literature

The findings of this study are consistent with previous
research in the field of digital health and optometry:

e Studies on VR in amblyopia management report
improved compliance and outcomes

e Research on healthcare technology adoption shows
that awareness and training significantly influence
perception and use

e Similar barriers (cost, training, infrastructure) have
been reported globally

Thus, the present study aligns well with existing
evidence while providing region-specific insights for
Jaipur, Rajasthan.

Implications of the Study

The results of this study have important implications:
Clinical Practice

e Need to integrate VR into routine optometric care

e Opportunity to improve patient outcomes
Education

e Inclusion of VR-based therapy in optometry
curriculum

e Training programs for practicing professionals
Policy and Administration

e Investment in affordable VR solutions

e Development of standardized clinical protocols
Conclusion of Discussion

The discussion highlights that while optometrists in
Jaipur demonstrate a positive attitude toward VR-
based binocular vision therapy, its adoption remains
limited due to knowledge gaps and practical barriers.
Bridging this gap requires a combination of education,
training, and infrastructure development, which can
significantly enhance the integration of VR technology
into optometric practice.

Conclusion

The present study titled “A Study on the Awareness and
Perception of Virtual Reality-Based Binocular Vision
Therapy Among Optometrists in Jaipur, Rajasthan”
provides important insights into the current status of
knowledge, attitude, and practice regarding VR-based
therapy among optometrists.

Based on the results and discussion, the following
conclusions can be drawn:

The study population predominantly consisted of young
and early-career optometrists, with 46.4% in the 21—
30 years age group and 51.5% having less than 5 years
of experience. This indicates a workforce that is
potentially more adaptable to emerging technologies.
The findings revealed that awareness of VR technology
was moderate (67%), but awareness of its specific
application in binocular vision therapy was relatively
low (41.2%). This clearly indicates a gap between
general  technological awareness and clinical
application.

Despite this limitation, the study demonstrated a
strongly positive perception toward VR-based
therapy, with the majority of participants agreeing that
VR:

e Improves patient engagement

e Enhances treatment outcomes
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e I[s particularly effective in pediatric patients
However, the study also identified a significant gap
between perception and practice. Only 10.3% of
optometrists reported using VR-based therapy, while
traditional methods such as Brock string, prism therapy,
and synoptophore remain the primary treatment
approaches.

The major barriers affecting the adoption of VR
technology were:

o High cost (72.2%)

e Lack of training (67%)

e Limited access to equipment

e Lack of standardized clinical protocols

Inferential analysis further strengthened the findings:

e A statistically significant association (p = 0.044)
was found between experience and awareness,
indicating that younger optometrists have higher
awareness levels

e A positive correlation (r = 0.62) between awareness
and perception suggests that increased knowledge leads
to better acceptance of VR technology

Overall, the study concludes that while optometrists in
Jaipur have a positive attitude toward VR-based
binocular vision therapy, its clinical adoption remains
limited due to educational, financial, and
infrastructural barriers.

Conclusion

The present study titled “A Study on the Awareness and
Perception of Virtual Reality-Based Binocular Vision
Therapy Among Optometrists in Jaipur, Rajasthan”
provides important insights into the current status of
knowledge, attitude, and practice regarding VR-based
therapy among optometrists.

Based on the results and discussion, the following
conclusions can be drawn:

The study population predominantly consisted of young
and early-career optometrists, with 46.4% in the 21—
30 years age group and 51.5% having less than 5 years
of experience. This indicates a workforce that is
potentially more adaptable to emerging technologies.
The findings revealed that awareness of VR technology
was moderate (67%), but awareness of its specific
application in binocular vision therapy was relatively
low (41.2%). This clearly indicates a gap between
general  technological awareness and clinical
application.

Despite this limitation, the study demonstrated a
strongly positive perception toward VR-based
therapy, with the majority of participants agreeing that
VR:

e Improves patient engagement

e Enhances treatment outcomes

e I[s particularly effective in pediatric patients
However, the study also identified a significant gap
between perception and practice. Only 10.3% of
optometrists reported using VR-based therapy, while
traditional methods such as Brock string, prism therapy,
and synoptophore remain the primary treatment
approaches.

The major barriers affecting the adoption of VR
technology were:

o High cost (72.2%)

e Lack of training (67%)

e Limited access to equipment

e Lack of standardized clinical protocols

Inferential analysis further strengthened the findings:

e A statistically significant association (p = 0.044)
was found between experience and awareness,
indicating that younger optometrists have higher
awareness levels

e A positive correlation (r = 0.62) between awareness
and perception suggests that increased knowledge leads
to better acceptance of VR technology

Overall, the study concludes that while optometrists in
Jaipur have a positive attitude toward VR-based
binocular vision therapy, its clinical adoption remains
limited due to educational, financial, and
infrastructural barriers.

Recommendations
Based on the findings of the study, the following
recommendations are proposed to improve awareness,
acceptance, and implementation of VR-based binocular
vision therapy:
1. Strengthening Awareness and Education
e Incorporate VR-based binocular vision therapy into
the optometry curriculum
e Organize Faculty Development Programs (FDPs),
workshops, and seminars on VR applications
e Promote continuous professional education (CME
programs)
2. Training and Skill Development
e Conduct hands-on training programs for
optometrists
e Provide clinical exposure to VR-based therapy
tools
e Develop certification courses in VR-based vision
therapy
3. Improving Accessibility and Infrastructure
e Encourage clinics and institutions to invest in
affordable VR technologies
e Promote low-cost VR solutions (e.g., smartphone-
based systems)
e Establish VR training labs in academic
institutions
4. Development of Standardized Clinical Protocols
e Formulate evidence-based guidelines for VR
therapy

Standardize:

Treatment duration

Therapy protocols

Outcome assessment methods
. Financial and Institutional Support

Provide subsidies or funding support for VR
equipment
e Encourage public-private partnerships for
technology implementation

e N O O O e
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e Include VR-based therapy under healthcare
innovation programs

6. Promoting Research and Innovation

e Conduct large-scale and multicentric studies

e Evaluate clinical effectiveness of VR therapy
compared to traditional methods

e Encourage development of indigenous VR software
and tools

7. Enhancing Clinical Practice Integration

e Encourage gradual integration of VR with
conventional therapy methods

e Use VR as an adjunct tool rather than a
replacement initially

e Promote patient awareness about advanced treatment
options

Final Conclusion Statement

The study highlights that Virtual Reality-Based
Binocular Vision Therapy is a promising and
innovative approach in optometric care. Although
awareness is moderate and perception is highly positive,
the adoption remains limited due to practical constraints.
With appropriate training, infrastructure
development, and policy support, VR has the potential
to significantly improve the management of binocular
vision disorders and enhance patient outcomes in the
future.
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