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ABSTRACT

India is a vast country with a significant part of its population residing in rural areas; therefore it is a challenge for
governments to ensure access to top-tier healthcare services even in the most remote villages. This encompasses
the crucial task of safeguarding the most invaluable assets of Tele-optometry (Telemedicine in Optometry),
intended with telehealth to provide eye care services remotely. It can be used for a variety of services,
including Triage, Screening, Consultation, and Remote supervision. Tele-optometry can be beneficial over the cost
barriers or rely on public transportation and for patients who have mobility challenges. It can also be helpful for
patients who are under quarantine, nervous to travel or have co-morbidities that require social distancing.
Telemedicine in optometry offers synchronous care by connecting the patient and eye care professionals in real-
time, therefore reliable internet access and hardware, such as a phone, tablet, computer, or smartphone inbuilt smart
featured cameras and microphone are needed. By utilizing telemedicine technologies and fostering collaborative
alliances, the optometry sector in India can tackle the country's eye care requirements and realize the objective of
ensuring comprehensive eye health coverage for every individual. As anticipated, Tele-optometry has experienced
significant growth recently with the government's aim to enhance healthcare accessibility for all and address
preventable vision impairments, thus the future of Tele-optometry appears promising.

KEYWORD: telemedicine, telehealth, teleophthalmology, tele-optometry,
telerehabilitation.
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INTRODUCTION

Telemedicine in optometry refers to the use of
telecommunications  technologies, such as video
conferencing, digital imaging, and remote monitoring
devices, to provide eye care services at a distance.

Telehealth shows great promise as an embraced method
to link healthcare providers with patients, facilitating
healthcare delivery to those with limited access and
resources. Telehealth is increasing widely with many
applications and medical specialities in various fields
including  telepsychiatry, teleradiology, and
telecardiology. Different reviews show the effectiveness
of interactions between primary and secondary
healthcare providers has been evaluated, alongside
critiques regarding the sparse and inconsistent evidence
regarding the effectiveness and cost-efficiency of
telemedicine.!

There are two primary forms of telehealth: synchronous
and asynchronous. Real-time consultation has concerns
with ~ Synchronous telehealth and Asynchronous
telehealth has concerns about the communication of
health information not in real-time but with a store-and-
forward approach. The example of Synchronous
telehealth has concerns about the prescribing of
medications, reassurance, an in-person appointment and
the screening for retinopathies related to diabetes and
prematurit?/ are the example of Asynchronous
telehealth.!”

Although the telehealth model has been utilized in
various areas of healthcare. Teleophthalmology depends
on tele-optometry which is well-researched and is highly
regarded by practitioners. For a long while, extended
quality of eye care services to the remote areas of India
was a big challenge; especially considering the distance
to reach the spot, of an eye care professional can be
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significant. Telemedicine in optometry offers an easy
solution to the problem. 4

It enables multifaceted role for optometrists, to diagnose,
treat, and manage various ocular conditions without the
need for in-person visits, allowing for greater
accessibility, convenience, and efficiency in delivering
eye care to patients, remote consultations, virtual eye
exams, screening for ocular diseases, monitoring of
treatment progress, and even low vision rehabilitation,
along with the continuing education and training even
second opinions, drive technological innovation, and
inform policy and regulatory frameworks.

The experts of ocular remedies and the affected
individuals have a proportion of 1:100000 in India; and
around the world, the highest number of blind people are
found in India, although 88 per cent of blindness can be
cured, lack of infrastructure, medical personnel and
awareness are obstructive factor. The telemedicine
service brings a change to the situation as it has proved
itself at the time of the COVID-19 pandemic.[*?

During the COVID-19 lockdown in March 2020, the
Ministry of Health and Family Welfare (MoHFW), in
conjunction with NITI Aayog, the Board of Governors
(BoG) and the Medical Council of India (MCI) released
Telemedicine Practice Guidelines to enable telemedicine
to the healthcare personals for the safety of eye care
personal and the patients as well.l**]

This approach leverages advancements in digital health
technologies to overcome geographical barriers, improve
patient outcomes, and enhance collaboration between
optometrists and other healthcare professionals.

In recent decades, prominent eye care institutions
throughout India have embraced Tele-Ophthalmology
and are serving their potential to deliver high-quality eye
care services to remote and rural areas. Apollo
TeleHealth, a renowned leader in Telemedicine Services,
has played a significant role in transforming healthcare.
Utilizing state-of-the-art digital tools and a skilled team
has assisted nearly 2 million individuals and distributed
eyeglasses at no cost.!*

The favour of tele-optometry can be understood through
the twenty-seven pertinent studies of which 11 addressed
the involvement of optometrists within telehealth
services. Their scope of practice expanded beyond mere
referral creation, and data collection during in-person
services, to providing continued in-person care after
consultation. Eight studies reported optometrists
delivering primary eye care independently via telehealth,
and commonly included with video conferencing.™™

BASIC REQUIREMENTS OF TELEMEDICINE™
Telemedicine has benefits through reduced operational
costs and less time for the procedure with the following
important requirements.

1. INTERNET CONNECTION: The patients and
optometrist connect via software of video conferencing,
through a secure Internet connection. A basic broadband
connection is ideal but some platforms require a 3G
connection.

A fast and secure internet connection of a minimum of
10 Mbps for download speed and 5 Mbps for upload
speed guarantees smooth video and audio transmission
for a successful telehealth consultation. For the fast
enough internet speed, an ethernet cable may be a good
option to connect to the internet router.!*”)

2. TELEMEDICINE PLATFORM: The service
providers need to locate the right platform according to
the needs of the patient. So checkpoints are what
capabilities are needed for the platform like scheduling,
patient queuing and payments along with the
customization and integration with Electronic Medical
Records the digital data used to support telemedicine and
e-health platforms.

Additionally, the service provider should sign a Business
Associate Agreement (BAA) to protect healthcare
organizations and specify to store patient information on
the platform’s servers.

Efficient document management is one of the primary
requirements of telemedicine. The clinician directory is
filled with appointment notes, consultation summaries,
patient education, patient profiles, personalized care
plans, prescriptions and image storage.!*®

3. TECHNOLOGY SECURITY AND ITS
COMPLIANCE: Care should be taken to protect patient
information even during telehealth virtual visits with a
secure and sound-proof environment. Providers should
also ensure the proper protection of patient health
information through the Health Insurance Portability and
Accountability Act (HIPAA)-1996 as it requires covered
health plans and providers to comply with HIPAA rules
for all telehealth services.

The use of security features has its value like end-to-end
encryption the industry-standard SSL (secure sockets
layer) and TLS (transport layer security) protocol are the
communication rule that allows computer systems to talk
to each other on the internet safely. Such certificates
allow web browsers to identify and establish encrypted
network connections and Advanced Encryption Standard
(AES) 256 is the most secure encryption algorithm that
works as a symmetric block cipher that uses a 256-bit
key to encrypt and decrypt messages.

The core principle of telemedicine is communication and
its properties include comments or bi-directional text
messaging broadcast messages, file transfer, group calls,
group chat etc. The importance of such properties helps
if the eye care personnel cannot attend to the patient due
to any technical reason, then text messages are sent to the
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concerned eye care personnel with queries and upcoming
meetings.*®!

A good documentation system in a telemedicine setting
is very important, after the appointment, efficient
delivery of invoices to the patient and receiving online
payments should be faster with the properties of
selection of the eligibility verification, reimbursement
eligibility and insurance provider management.™*®!

4. TELEMEDICINE HARDWARE, SOFTWARE
AND DEVICES: Healthcare organizations come in
contact with patients through telehealth platforms which
should be able to connect to any device that has an
internet connection, a microphone, and a camera. The
service providers can choose from a wide range of
telemedicine carts and kiosks make enable quick
assessment and data transfer to evaluate or diagnose a
patient by the wide range of diagnostic tools discreetly
and conveniently for patients to access care. The most
common devices are blood pressure monitors, digital
thermometers, and ultrasound devices. The online
scheduling system supports booking online appointments
via laptops, tablets and mobile phones. The key points of

such software are appointment reminders, patient
consultation  requests, patient check-in, patient
scheduling, specialist referral services, electronic

referrals, and telemedicine triage.

The minimum hardware required for telemedicine is a
laptop or mobile should be able to perform video calling
and connect with the clinic. Therefore some of the
necessities are mobile cart systems, wall-mounted access
point of care systems (APS), remote monitoring devices,
webcams, wearable devices and on-site kiosks.*®

A digital camera and microphones are essential tools in
telehealth to allow successive virtual meetings to give a
feel of a healthcare setting to minimize medical mishaps
and treatment errors for both eye care professionals and
the patient.*”!

FaceTime and Zoom have a possibility for video
conferencing, but the additional telehealth software
features include electronic health record (EHR)
integration, online appointment booking, encryption
security, and reimbursement documentation. Curogram is
a HIPAA-compliant patient-engagement solution that
ensures all communication between eye care
professionals and patients. Popular video conferencing
tools such as FaceTime and Zoom are not HIPAA-
compliant by default but Apple’s FaceTime is a covered
entity of HIPAA and is considered a healthcare
provider’s business associate (BA).!*")

TELEMEDICINE
OPTOMETRY[*2!
The timeline highlighting the transformative impact and
potential of telemedicine on optometric practice is as
follows.

ADOPTION FOR

1. 1970s-1980s - Researchers and clinicians are
starting to investigate the feasibility of transmitting
basic eye examination data like retinal images and
visual field tests, through telecommunication
networks with store and forward mechanisms.

2. The 1990s -Teleophthalmology programs emerge
for diabetic retinopathy screening, glaucoma
management, and remote consultation services, in
the rural and underserved regions with limited
access to eye care services.

3. The early 2000s - the quality and accessibility of
diagnostic imaging by the advancements in digital
imaging technology, including retinal cameras and
optical coherence tomography devices. The web-
based telemedicine platforms were introduced to
facilitate secure communication and data sharing
between eye care personnel and other healthcare
providers.

4. 2002 - American Telemedicine Association
publishes guidelines for teleophthalmology with
recommendations for clinical practice, technology
standards, and reimbursement policies for eye care.

5. The 2010s — The expend of tele-optometry service
includes consultations for a broader range of
specialities and subspecialties like pediatric
optometry, low vision rehabilitation, and contact
lenses. The additional feature of the Integration of
telemedicine was electronic health record (EHR)
systems, facilitating streamlined workflow to
enhance care coordination between telemedicine
service providers and primary eye care practitioners.

6. The 2016 - Centers for Medicare & Medicaid
Services expands reimbursement against
telemedicine services in optometry to bill for remote
consultations and virtual check-ups etc. This way
policy increases financial incentives for optometrists
and adaptivity for telemedicine.

7. 2020 - The COVID-19 pandemic accelerates
telemedicine adoption across healthcare sectors,
including optometry because of restrictions for in-
person interactions  (social  distancing and
lockdowns).

8. Present and Future - Telemedicine is continuously
advancing, with ongoing efforts to overcome
technological obstacles and regulatory hurdles,
improving diagnostic precision, prioritizing patient
care and optimizing treatment choices and
reimbursement  challenges, because of the
incorporation of artificial intelligence (Al) and
machine learning algorithms. Joint research projects
and clinical trials on tele-optometry seek to confirm
its effectiveness, cost-efficiency, and long-term
results, facilitating its broad acceptance and
integration into routine practice.

APPLICATION

OPTOMETRY/* %
The telemedicine platform facilitates remote monitoring
of patients with chronic eye diseases, such as glaucoma
or age-related macular degeneration. The effective role

OF TELEMEDICINE IN
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of optometrists is to track disease progression and
monitor treatment adherence and management strategies
for the optimization of patient outcomes. A wide range
of applications associated with Telemedicine in
optometry to serve patient care, improve access to
services, and streamline clinical workflows.

1. The remote consultation is given by the optometrist
to address the patient for advice, treatment options,
follow-up appointments to the patients, medication
schedule and suggestions for non-urgent ocular
conditions.

2. The virtual eye examination is performed by video
conferencing and digital imaging devices, the tests
are hasic visual acuity tests, pupil reactions, colour
vision tests and external eye evaluations.

3. Retinopathy screening is completed by the capturing
of retinal images by the handheld fundus cameras
which are further transmitted to ophthalmologists or
trained optometrists for interpretation, early
detection and intervention to prevent vision loss
along with the education program.

4. Low vision rehabilitation teleservices maximize
remaining vision and improve quality of life,
advised by the optometrist with the assessment of
visual function, counselling and training to help
patients with assistive devices.

5. Contact lens consultations remotely are served by
the optometrist according to patients' visual needs,
required type of contact lenses, instructions on lens
insertion, removal, and care along with the use of
digital imaging technology for the evaluation of
corneal curvature (topography) and ocular surface
characteristics to ensure proper lens fitting.

6. The optometrist remotely monitors Postoperative
follow-up appointments for the patient’s ocular
surgeries, recovery, and visual outcomes, and
addresses any concerns or complications.

7. Optometrists provide personalized guidance and
deliver educational resources, counselling sessions,
and lifestyle interventions to patients according to
their ocular conditions affected by dry eye
syndrome, glaucoma, or macular degeneration.

8. Optometrists provide consultation and make
referrals of patients to appropriate in-person care if
necessary otherwise manage according to the
severity of symptoms and triage eye care cases for
eye injuries, sudden vision changes, or acute ocular
conditions.

BENEFITS OF
OPTOMETRYL!5:2420]
With technological advancements, healthcare landscapes
can improve the availability of eye care services across
different populations. The significant immense potential
in the optometry field is available due to the sufficient
availability of eye care professionals to handle the
situations in rural and remote areas. Some of the key
aspects are.

TELEMEDICINE IN

1. EMPHASIZED ACCESS TO EYE CARE
CONSULTATION: Telemedicine reduces the travel
time to eye care centres and overcomes geographical
barriers, especially for the population of rural and
underserved areas. The benefits of the technology
include improved visual outcomes and quality of life
with timely specialized care and eye exams, diagnostic
assessments with treatment, by providing virtual
consultation, advice, and counselling.

2. SCREENING AND EARLY DETECTION OF
OCULAR ISSUES: Community screening programs
can be approached remotely for ocular health like
cataracts, glaucoma, diabetic retinopathy, and refractive
errors, to cure the risk of vision loss, enabling early
detection and intervention to prevent blindness and
visual impairment.

3. CONTINUING EDUCATION AND TRAINING
IN OPTOMETRY: Telemedicine plays a vital role for
optometrists and allied eye care professionals to stay
abreast of the latest advancements in eye care practice
through continuing education and training along with
online learning platforms, webinars, and virtual
conferences for knowledge exchange, and skill
development.

In the telehealth camp, several data are recorded
regarding patient registration, and optometric evaluation
including vision check, refraction, slit lamp examination,
intraocular pressure estimation, fundus examination and
ophthalmologist consultation with patient counselling
and spectacle delivery.!*¥

4. TELEREHABILITATION AND LOW VISION
SERVICE: It improves the quality of life of individuals,
particularly in areas where access is limited to
specialized low-vision services, by maintaining low-
vision rehabilitation services for visual impairments,
including assessment, counselling, training in assistive
technologies and adaptive strategies.

5. PUBLIC HEALTH INITIATIVES: Public health
programs like blindness control, preventable eye
diseases, and eye health awareness in India, are
supported by telemedicine in collaboration with
government  agencies, non-profit  organizations,
community health workers, school eye health programs,
and outreach initiatives  targeting  underserved
populations.

6. TECHNOLOGICAL INNOVATION AND
RESEARCH: Telemedicine gives a platform to
technological innovation and research work in optometry
in coordination with digital imaging devices, and
artificial intelligence algorithms. Further, the benefits of
research work are intended with the evaluation of the
efficacy, feasibility, and cost-effectiveness of
telemedicine interventions, informing about evidence-
based practice and policy formulation.
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7. PoOLICY AND REGULATORY
FRAMEWORK: The issued guidelines by the Ministry
of Health and Family Welfare and professional bodies of
Ophthalmic science support Telemedicine for optometry.
This framework provides safe, ethical, and quality-driven
telemedicine  practice  standards  with  licensure
requirements, data privacy, and reimbursement
mechanisms.

WHAT STUDIES SAYS

Teleophthalmology is often dependent on optometrists
and other skilled health workers to capture and transmit
patient information. Teleophthalmology can effectively
be used for triage, screening, consultation, and remote
supervision. One common application in the United
States, performed by the optometrist, is screening for
diabetic retinopathy.!” 2!

A survey by All India Ophthalmological Society (AIOS)
includes 1180 responses and among them, 17.5 per cent
of eye care experts were found involved with
telemedicine service and 98.6 per cent showed their
interest in telemedicine services.!*”

The predominant mode of consultancy in person with the
patient is completed by the optometrists through
teleophthalmology. Across 19 studies, optometrists play
a key role in facilitating referrals, communication, and
the implementation of management plans through
teleophthalmology services. !t %44l

In eight studies, tele-optometry was independently
utilized by patients and optometrists for comprehensive
eye examinations for subjective refractions through
digital platforms incorporating video conferencing,
seeking consultations from fellow optometrists via tele-
optometry, facilitating low-vision rehabilitation via
teleconferencing, often with technical support on-site
with the patient.!"4

According to a study, occasional instances of alternative
collaborative arrangement were noted where technical
support acts as intermediaries between optometrists and
ophthalmologists as the optometrist took fundus
photography for interpretation by technical support of the
hospital. This study indicates the optometrists'
responsibilities were primarily focused on refractive
care.”

Optometry-supported telehealth was predominantly
found in general teleophthalmology services, comprising
nine of the studies analyzed that indicate the role of
optometrists in other subspecialties of teleophthalmology
like orbital, anterior and triage of retina. Glaucoma
screening through telemedicine is explored in one study.
However, These studies highlight the use of
videoconference calls with optometrists to facilitate
interactions between patients and specialists.[* 2% 344!

Two studies examined the level of concordance between

optometrist clinical findings, evaluated by either an

ophthalmologist or another optometrist. With the help of

telerehabilitation, optometrists can assist with low vision

service with the help of technical assistance with the
st i [47-52, 54]

patient in person.

Teleoptometry was widely used during the pandemic
COVID-19 for serving primary e%/e care, but how it was
conducted was not reported there.!

The tele-optometry uses synchronous mode more widely
than that of asynchronous as it was defined by the
Thirteen included studies divided into eight for

synchronous, two for asynchronous and three for mixed
format [11, 29-33, 39,45, 49-52]

SCOPE OF TELE-OPTOMETRY

The World Report on Vision issued by the WHO
(2019) advocates the rise in the availability of eye-care
services for counteracting the increase in the prevalence
of preventable visual impairment all over the world. The
healthcare system in India faces a substantial burden due
to avoidable blindness and vision impairment, as the
country has the highest number of blind individuals in
the world. Optometry is a crucial primary eye-care
profession, and during the COVID-19 pandemic, tele-
optometry proved effective in numerous areas. These
included geriatric and pediatric eye care, early
intervention for retinopathy of prematurity, screening
and referral, binocular vision, contact lenses, and
rehabilitation. For the elderly, tele-optometry facilitated
screening and referral for conditions that can cause
blindness, such as glaucoma, age-related macular
degeneration, and diabetic retinopathy. % %

LIMITATIONS

Teleoptometry is in its infancy world widely, and the
majority of the population is not aware of the
telemedicine service; until the involvement of the people
increases. Practitioners and patients are actively adopting
telehealth services in cities and developed areas to
provide and receive remote care respectively for save
their time, additional costs and more satisfaction.® ")

The obvious limitations stem from the fact that
expensive medical equipment is only available at clinics
or hospitals, necessitating in-person visits for
comprehensive testing. However, smartphones with
optical and sensory capabilities may be able to conduct
eye examinations through their cameras.®®

The availability of limited support of optometry services
delivered via telehealth, to explain it as it is safe, time-
saving, acceptable and cost-effective. Further, there is a
lack of policies and protocols for delivering optometry
services via telehealth platforms, so globally; There is an
immediate need to gather current evidence on the use of
optometric care, as none of the studies conducted
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included a safety analysis, underscoring the critical
necessity for research in this field.

Thus, extensive research is needed to establish safe and
effective models for incorporating optometry service
delivery via telehealth.

CONCLUSION

As the prevalence of eye-related diseases continues to soar
in India, it has become more important than ever to spread
awareness of eye diseases and bring more people under the
ambit of quality eye care. Tele-ophthalmology can be an
essential tool for "reaching the unreached,” facilitating
more routine eye exams in rural areas and thereby
enhancing the detection and treatment of different ocular
diseases.

The involvement of optometrists in delivering eye care
services through telehealth is quickly growing, offering
significant potential and value for many, including the
elderly, individuals with disabilities, and those in rural
areas lacking in-person optometric support.

Moreover, the regulations and procedures that govern the
provision of optometry services through telehealth
platforms are few and will be valuable for future study and
policy development. By tackling the financial obstacles,
more studies will improve the creation of policies and the
proper payment of optometric services.
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