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 Communication technology 
 for eye care 

Communication technology has great potential to improve access to 
eye health care, provided equity of access is a priority.

Digital technologies are part of our life, and 
they have tremendous potential to improve 
people’s health if applied in the health 

sector. The Global Strategy on Digital Health (see 
bit.ly/digi-WHO), adopted in 2020 by the World 
Health Assembly, supports the strengthening 
of digital health services to improve health 
outcomes. There is also growing consensus 
that using cutting-edge digital innovations and 
technologies will enable more people to benefit 
from universal health coverage.

Digital health is an umbrella term that includes 
communication technology, health information 

technology, big data, artificial intelligence, 
genomics, and wearable technology. In this 
issue, our focus is specifically on communication 
technologies such as mobile health (mHealth), 
telehealth, telemedicine, and teleconsultations. 
These have become vital tools for delivering 
health care services, in part due to the 
pressures brought by the COVID-19 pandemic. 
Communication technology has great potential 
to help deliver good quality and affordable 
health care. However, there are challenges. New 
technology can be expensive and must therefore 
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About this issue
Communication technology has great potential to help deliver 
good quality and affordable health care, so long as equity of 
access is prioritised. The articles in this issue provide guidelines 
for developing inclusive and accessible mobile health (mHealth), 
teleophthalmology, and artificial intelligence (AI) services for 

everyone – including people with disabilities, those with low digital literacy, and 
those who lack internet access – while protecting patients’ data and privacy. 
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be well suited to the needs of the community 
where it will be used, and of sufficient quality 
to justify the financial investment made, as 
our article on refractive error innovations 
demonstrates. Another major challenge is 
pre-existing inequalities in communities’ 
access to education, infrastructure, and 
technology. Appropriate, equitable, and ethical 
use of technology is a must if we are to avoid 
deepening already existing health inequities. 
Factors such poor internet connectivity, low 
digital literacy, and lack of access to broadband 
internet and smartphones – known as the ‘digital 
determinants of health’ – should be central in 
our thinking when incorporating communication 
technology into existing services. 

In this issue, you will therefore find articles that 
provide guidelines for developing inclusive and 
accessible teleophthalmology services for people 
with disabilities, those with low digital literacy, and 
those who lack internet access, while protecting 
patients’ data and privacy. We also discuss 
artificial intelligence (AI) in eye care and the need 
for equitable development of AI services. 

We hope that you will find useful ideas and 
inspiration in articles from different regions 
that show the potential of AI, mHealth and 
teleconsultations to bring patients closer to the 
eye care they need. 

1 Communication technology 
for eye care 
Kriti Shukla, Anthony Vipin Das, 
Yuddha Dhoj Sapkota and Priya 
Morjaria

3 Teleconsultation for eye 
health delivery 
Anthony Vipin Das

5 Setting up a primary eye care 
teleconsultation service 
Padmaja Kumari Rani and Anthony 
Vipin Das 

7 Running an inclusive and 
accessible teleophthalmology 
service for people with 
disabilities 
Kriti Shukla

9 The use of teleconsultation 
and technology by the Aravind 
Eye Care System, India 
R Kim, Chitaranjan Mishra and 
Sagnik Sen

10 Teleophthalmology case study: 
Sankara Nethralaya, India 
Rachapalle Reddi Sudhir

11 Using technology to improve 
access to optometric services 
Jessica Massie and Priya Morjaria

12 Artificial intelligence in eye 
care: a cautious welcome 
Andrew Bastawrous and 
Charles Cleland

13 Innovative approaches to 
refractive error services: 
criteria and considerations for 
success 
Jude Stern

14 mHealth for eye care: what is 
possible? 
Priya Morjaria and Jessica Massie

15 Technology-enabled primary 
eye health care in Pakistan 
Zahid Awan

17 Technology in education   
Michelle L Hennelly and Irene 
Ctori

19 Picture quiz

20 Key community eye health 
messages 

Woman holding a smartphone showing the 
letter ‘E’ and swiping the screen. 

VOLUME 35 • NUMBER 114• 2022

Eye Health Journal
South Asia Edition

Editor
Kriti Shukla 
editor@cehjsouthasia.org

Editorial committee
Simon Arunga  
João M Furtado  
Clare Gilbert 
Esmael Habtamu  
Fatima Kyari 
Ciku Mathenge  
Nyawira Mwange  
GVS Murthy  
Heiko Philippin  
Thulasiraj Ravilla  
Serge Resnikoff 
Jude Stern 
Sumrana Yasmin
David Yorston  
 

Regional consultants
Hugh Taylor (WPR) 
Leshan Tan (WPR)
GVS Murthy (SEAR)
R Thulsiraj (SEAR)
Babar Qureshi (EMR)
Mansur Rabiu (EMR)
Hannah Faal (AFR)
Kovin Naidoo (AFR) 
Wanjiku Mathenge (AFR)
Ian Murdoch (EUR)
Janos Nemeth (EUR)
Van Lansingh (AMR)
Andrea Zin (AMR)

Proofreading Kriti Shukla
Designing V Arun Kumar
Printing Pragati Printers

Consulting editor for issue 114
Anthony Vipin Das
Priya Morjaria
Andrew Bastawrous
YD Sapkota

South Asia Editorial Board
Victor Hu
Damodar Bachani
Thulasiraj Ravilla
Rajiv Raman
Rohit C Khanna
Asim Sil
GVS Murthy

South Asia Advisory Committee
Victor Hu
Hans Limburg
Elizabeth Kurian
Sara Varughese 
Muhit Mohammad
Sanduk Ruit

BR Shamanna
K Vishwanath
M Babar Qureshi
Prabhat Piyasena
Noopur Gupta
Reeta Gurung



 COMMUNITY EYE HEALTH JOURNAL SOUTH ASIA | VOLUME 35 | NUMBER 114 | 2022 3   COMMUNITY EYE HEALTH JOURNAL SOUTH ASIA | VOLUME 35 | NUMBER 114 | 2022 3  

The Community Eye Health Journal is supported by:Subscribe
Visit https://bit.ly/3uwMvf5

Address for subscriptions
Community Eye Health Journal South 
Asia, Indian Institute of Public Health, 
Plot no.1, ANV Arcade, Amar 
Co-operative Society, Kavuri Hills, 
Madhapur, Hyderabad - 500033, India. 
Tel +91-40-49006000 
Email editor@cehjsouthasia.org

Correspondence articles
We accept submissions of 800 words 
about readers’ experiences in eye 
health. Contact: 
editor@cehjsouthasia.org

Published by the International Centre for Eye Health, 
London School of Hygiene & Tropical Medicine.

Unless otherwise stated, authors share copyright for articles with 
the Community Eye Health Journal. Illustrators and photographers 
retain copyright for images published in the journal.

Unless otherwise stated, journal content is licensed under a 
Creative Commons Attribution-NonCommercial (CC BY-NC) 
license which permits unrestricted use, distribution, and 
reproduction in any medium for non-commercial purposes, 
provided that the copyright holders are acknowledged.

ISSN 0953-6833

Disclaimer 
Signed articles are the responsibility of the named authors 
alone and do not necessarily reflect the views of the London 
School of Hygiene & Tropical Medicine (the School). Although 
every effort is made to ensure accuracy, the School does not 
warrant that the information contained in this publication is 
complete and correct and shall not be liable for any damages 
incurred as a result of its use.

The mention of specific companies or of certain 
manufacturers’ products does not imply that they are 
endorsed or recommended by the School in preference to 
others of a similar nature that are not mentioned. The School 
does not endorse or recommend products or services for which 
you may view advertisements in this Journal.

South Asia Edition supported by:

Anthony 
Vipin Das     
Department of 
eyeSmart EMR 
& AEye: LV Prasad 
Eye Institute, 
Hyderabad, India.

Teleconsultation for eye health delivery   
Teleconsultation has emerged as a significant component of eye health service 
delivery, especially given the challenges of accessing in-person health care 
services in the wake of the COVID-19 health care crisis.

A slit lamp picture is captured at a vision centre 
in the primary eye care network and shared with 
the hospital, where an ophthalmologist views it and 
responds. INDIA
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Teleconsultations – the use of communications 
technology to connect health professionals to 
each other and to patients – are important for 

providing health care to people in remote areas or 
to those unable to come to a secondary or teaching 
hospital, whether due to distance or the COVID-19 
pandemic. Teleconsultation is not a new concept, but 
recent advances in technology solutions, the expansion 
of internet and cell phone connectivity, and the 
widespread use of smart devices have all contributed to 
its immense growth and popularity.

What is teleconsultation? 
Teleconsultation is a virtual medical consultation for 
diagnosis and/or treatment using information and 
communications technology (ICT) to bring health 
providers and patients together. 

Teleconsultations can take place between the patient 
and physician, between physicians, between the 
physician and the primary care provider, between the 
patient and the primary care provider, or as three-way 
communication connecting the patient, the primary 
care provider, and the physician.
Teleconsultations can be performed synchronously 
(i.e., in real-time, via video, audio, or text message 
interaction) or asynchronously (i.e., by transmitting or 
exchanging clinical information such as medical history, 
laboratory results, prescriptions, and so on).

Benefits of teleconsultation 
A well-designed teleconsultation service can:

• support diagnosis by providing timely access to the 
patient’s medical information 

• build consensus between different providers about 
the patient’s care plan, thereby increasing the 
patient’s trust in the health system

• contribute to the quality of the patient’s overall 
experience of health care delivery. 

Teleconsultations in eye health care
Teleconsultations in eye health care (also known as 
teleophthalmology) can change the delivery of eye 
care from a centralised service to one which is patient-
oriented and where decisions are made as close to 
the patient as possible. This reduces the need for an 
ophthalmologist to be present at every site. 

In some countries, patients can attend consultations 
remotely via videoconferencing technology, which 

TELECONSULTATION
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Teleconsultations in India during COVID-19

In India, as the world over, the COVID-19 pandemic created many 
challenges in the area of health care, forcing health care providers to 
innovate and adapt quickly. 

Forced to stay at home due to travel restrictions, patients and health 
providers turned to technology to communicate with one another, using 
apps or chat platforms such as Skype, Facetime, Zoom, Google Hangouts, 
Microsoft Teams, WhatsApp, Signal and Telegraph. 

India’s ministry of health and family welfare released telemedicine practice 
guidelines at the onset of the COVID-19 pandemic in 2020. The guidelines 
cover, among other points, definitions and applications of telemedicine, 
definitions of the registered medical professionals (RMPs) permitted to 
practice telemedicine, the technology used, patient consent, exchange of 
information for evaluating patients, and prescribing of medicines.6 Every 
RMP must complete a mandatory online course on telemedicine within 
three years of the notification of the course; in the interim, RMPs must 
follow  the principles of the telemedicine practice guidelines. 

Although there are still challenges to be overcome in health service delivery 
through telemedicine and teleconsultation, there is no doubt that there 
has been a significant increase in the use of teleconsultation services in 
India. The goal should be to harness the full potential of teleconsultations 
to benefit patients, enabling them to access care at locations closer to home 
and subsequently reduce the number of patients who need to be referred 
(for physical examination).

Challenges and limitations of teleconsultations

The following are some of the challenges and limitations 
associated with teleconsultations. 

Absence of physical examination. If patients consult from 
home, e.g., via videoconferencing or telephone/cellphone, 
the primary eye care provider or ophthalmologist is unable to 
directly examine their eyes. Therefore, their advice will depend 
on the patient’s description of their condition, or the quality of 
the video or photographs the patient can send. Likewise, when 
patients are seen at the primary level, the ophthalmologist has 
to depend on the available technology and the examination 
skills of the primary eye care provider, e.g., their ability to 
accurately measure intraocular pressure. 

Lack of adequate technology and infrastructure. Internet 
connectivity in remote rural areas can be erratic, and the lack of 
hardware devices such as mobile phones or computers might 
hinder the patient’s ability to perform a teleconsultation directly 
with the clinic. Staff members in primary care also need access 
to technology such as slit lamps with cameras or video cameras, 

and good quality internet connection so the images or videos 
can be transmitted electronically. 

Data security and regulatory barriers. The exponential 
expansion of teleconsultation systems worldwide has created 
increased risks with respect to liability and legality. Data 
protection and data privacy are key issues that health care 
providers must be aware of, and comply with, to ensure 
patients’ privacy. It is recommended that digital health 
information systems are put in place to ensure patient data 
safety and continuity of care while using electronic medical 
records during teleconsultations and other interactions.1 Other 
regulatory matters to be aware of include country-specific 
licence and insurance requirements. 

Data accuracy and the potential for misdiagnosis. Another 
key reason for setting up and maintaining digital health 
information systems is to ensure that patient data is accurate. 
This will help to avoid serious errors in the delivery of care.

can be challenging due to connectivity issues or 
lack of access to technology. Another option is to 
connect a primary health care or eye care centre 
to a secondary or tertiary hospital staffed by 
ophthalmologists or specialist ophthalmologists, 
respectively. Teleconsultation allows non-specialist 
eye care providers working in remote areas – who 
are trained to use diagnostic equipment such as 
slit lamps or fundus cameras – to consult with 
expert colleagues so that anterior and posterior 
segment causes of avoidable blindness can 
be identified. Patients can then be referred to 
specialist centres to receive medical or surgical 
care.2,3 Teleophthalmology has been shown to be 
beneficial at the primary eye care level in screening 
for diabetic retinopathy,4 and it is a viable and 
cost-effective alternative to conventional eye care 
services in rural and remote areas.5 

The philosophy of moving information instead 
of patients (for example, a technician screens for 
retinopathy of prematurity and sends images to 
be graded, instead of sending the parents and 
baby to a hospital) has benefits for the patient 
(by addressing socioeconomic and demographic 
barriers to accessing care) and for care providers 
(by optimising health care costs). 
In summary, this ‘recognise, resolve, refer’ 
approach to teleophthalmology involves the 
following. 

• Recognise. Timely identification of the 
common ocular conditions that cause visual 
impairment, such as pterygium, corneal ulcer, 
cataract, squint, and diabetic retinopathy, by 
the primary eyecare provider/ophthalmologist 
stationed at the base hospital.

• Resolve. Treatment advice provided by the 
ophthalmologist to the patient and primary eye 
care provider.

• Refer. Referral for more specialist medical or 
surgical care if needed.

TELECONSULTATION Continued
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 Setting up a primary eye care 
teleconsultation service

Figure 1 The referral and tracking system used in LV Prasad primary eye care vision centres.
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Advances in 
information and 
communication 
technology 
have made 
it possible 
to set up 
teleconsultation 
services that 
can improve 
primary eye 
care.
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Cloud 
computing 
is an umbrella 
term that 
includes 
storing data on 
a distributed 
network of 
servers that are 
connected via 
the internet, 
and using 
applications 
or apps that 
are hosted on 
this distributed 
network, 
which is also 
known as 
‘the cloud’.

Synchronising 
data (or 
syncing data) 
involves the 
background 
upload and 
download of 
data across a 
cloud service 
so that the 
most up-to-
date data are 
available to 
everyone who 
is authorised 
to have access. 

A dvances in information and communications 
technology (ICT) have enabled us to scale up 
digital health solutions around the world. Medical 

teleconsultation has come a long way from the early 
explorations with television and telephone1 to the 
present use of smartphones and smart devices.  

Today, primary eye care delivery can be greatly 
improved through ICT, enabling eye care staff at 
community or primary eye centres to be in direct 
contact with clinicians at tertiary centres and teaching 
hospitals. It is even possible for patients to speak 
directly with clinicians via online videoconferencing 
solutions. 

Here are the key considerations when setting up a 
comprehensive primary eye care teleconsultation 
service. 

Location 
The location of the primary eye care centre or 

eye clinic (either a standalone facility or as part of a 
primary health centre) is crucial: it should ideally be 
near enough so that patients can afford to travel to 
the base hospital that provides higher medical and 
surgical care to patients. 

Infrastructure 
The primary eye care centre must have the 

space needed to carry out distance visual acuity tests 
(at a distance of 6 m) and near vision tests. The room 
should be well lit to allow staff members to carry out 
eye examinations. 

The amount of space needed for the 
teleophthalmology command centre at the 
base hospital will depend on the number of 
teleconsultations per day and how many staff 
members have to work at the same time. 
The command centre would be staffed by 
ophthalmologists who could either work full time or 
allocate time for teleconsultations as a part of their 
weekly schedule.

Connectivity 
Reliable internet connectivity is crucial for 

seamless and smooth teleconsultation. If possible, a 
dedicated internet line with a Wi-Fi router should be 
installed in the primary eye care centre. Alternatively, 
a smart tablet with a 2G/3G/4G SIM card can be 
used to synchronise (sync) clinical information and 
teleconsultation requests through cloud computing.2 
Where internet is erratic, digital apps can be used 
to store clinical information and data, which can be 
synced to the cloud when the internet connection is 
working. Another way to sync information to the cloud 
is to create an internet hotspot using a smartphone. 
In challenging environments, all options must be 
explored, and a hybrid model can be used to sync 
data from remote eye care centres to the cloud. 
When patients are unable to come to the primary 
health centre, as for example during a pandemic, free 
video platforms such as Skype, WhatsApp, Google 
Meet, Microsoft Teams, and Zoom offer patients 
an easy way to communicate with the primary care 
provider. 

https://creativecommons.org/licenses/by-nc/4.0/
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Equipment
Visual acuity can be tested using a Snellen chart, digital 

screens , or through apps such as Peek Acuity and Smart 
Optometry.3

A basic set of equipment (trial lens set, slit lamp, and intraocular 
pressure measurement device) is necessary so that refractive 
errors and anterior segment disorders can be detected. A 
non-mydriatic fundus camera, if available, can be used to 
capture posterior segment pictures. Digital applications (apps) 
for teleconsultation can be installed on computers or smart 
tablets that run on Android or iOS.4 Alternatively, a Google 
Form (or similar) can be designed for use by primary eye care 
personnel to enter clinical data, which can then be accessed by 
the ophthalmologist.5 

Clinical data and media captured by digital devices (cameras/
scanners) must be shared in standard formats such as JPEG 
and MP4. The system must ensure secure transmission of 
data, ensuring patient confidentiality through encryption and 
password protection, and there must be defined levels of access 
for the care providers. Cloud service providers such as Amazon 
Web Service (AWS), Google Cloud, and Microsoft Azure can be 
used to integrate the teleconsultation system.

Ophthalmologists at the command centre can access 
teleconsultation requests on computer monitors and provide 
expert opinion within a time frame that is acceptable to the 
patient. A 3D-printed attachment holding a smart device to the 
slit lamp eyepiece6 can be used to live stream information during 
eye examination. A universal smartphone attachment can also 
be used to obtain better quality anterior segment pictures/
videos for transmission to the command centre.7

Human resources
The primary eye care centre should ideally have 

a primary eye care provider trained in the basics of ocular 
anatomy, physiology, and pharmacology, who is able to identify 
common anterior and posterior segment eye conditions in 
patients presenting to the primary eye care centres.8 

Training
There should be regular training for primary eye care 

providers to update them with the latest clinical information, 
image capturing skills, and referral guidelines. There should 
also be regular certification programmes in teleconsulting, and 
anterior and posterior segment image capture. In India, the 
Ministry of Health and Family Welfare mandates that registered 
medical practitioners undergo an online course before practising 
teleconsultation.9 

Audit and monitoring
An easy way to monitor and support primary eye care 

providers across centres is through chat groups on free 
messaging and video calling apps, such as Telegram, Signal, 
Skype, Slack, and WhatsApp. Such a group can be used to quickly 
resolve technical issues and user queries. 

Image quality is an essential factor in efficient teleconsultation. 
Primary eye care providers can be encouraged to post a ‘picture 
of the day’ in their chat groups to improve their imaging skills. 
Regular assessments can be instituted through weekly or 
monthly audit meetings, virtually or in person.

Legal considerations
Government guidelines, as applicable, should be followed 

on the handling of patient-related health care data. Secure data 
transmission through encrypted channels and robust access 
protocols will protect data privacy and minimise the risk of data 
breaches. Legally acceptable patient consent must be obtained 
prior to teleconsultation and saved for future reference. 

Learning and improvement
Teleophthalmology referral guidelines can help to 

optimise the time of the treating ophthalmologist.10 Structured 
flow charts listing ocular conditions that can be referred for 
teleconsultation can be used in primary eye care centres. The 
teleophthalmology record system tracks referrals from primary 
to secondary/tertiary levels of care through a colour-coded 
system (Figure 1). 

Analytics
Analytics can give us better insight into the progress of 

the teleconsultation service. Data on patient demographics, 
clinical condition, triage categorisation, turnaround time, advice 
requested, and advice given must be analysed periodically. 
The graphical representation can be done on Microsoft Excel 
or visualised interactively using a platform such as Tableau or 
Power BI.

Finally, it is important to have the will to set up a teleconsultation 
service, especially considering the challenges that rural 
geography brings. However, the availability today of simple, free 
digital tools can minimise the cost of setting up such a service. 
Teleconsultation services offer a ray of hope to patients who 
may not otherwise have a chance to access quality eye care 
services.

TELECONSULTATION Continued
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The ongoing pandemic has seen an 
increased push to improve remote 
access to health care, including 

eye care. However, despite the advances 
in telehealth and teleophthalmology, 
people with disabilities continue to 
face varied and complex challenges 
when accessing health services. The 
level of challenge people face depends 
on the type and severity of impairment and their age, 
gender, and socioeconomic status. In addition, there 
are the ‘digital determinants of health’1: the degree of 
access people have to the internet and to assistive and 
communication devices, and their level of digital literacy. 

The 184 countries that ratified Article 25 of the United 
Nations Convention on the Rights of Persons with 
Disabilities (UNCRPD) are legally bound to ensure that 
persons with disabilities enjoy the highest attainable 
standard of health without facing discrimination 
based on disability.2 This also implies that health care 
providers have the responsibility to ensure that services 
such as teleophthalmology are inclusive for people with 
disabilities.

Adapting teleophthalmology for people 
with disabilities
Teleophthalmology can allow people with disabilities 
to receive high quality and affordable eye care from 
the comfort of their home or at an easy distance from 
it. This can help them avoid the barriers of travel costs, 
travel and waiting time, and the need for support from 
a caregiver. Importantly, however, teleophthalmology 
services must themselves also be accessible and 
disability-friendly and not create new barriers. 

Equally, it is important that people with disabilities have 
adequate representation in the design of telehealth 
services at the regional, national, and policy levels. It 
would also be good practice to seek their help to give 
feedback to ensure services are user friendly.

People with visual impairment or blindness use 
screen readers (such as NVDA, JAWS, or VoiceOver) to 
read what is on their screen. The teleophthalmology 
platform should therefore be compatible with assistive 

technology and Braille keyboards. Screen readers 
cannot read scanned documents, images, or infographics 
if no alternative text is provided. It is, therefore, 
recommended that optical character recognition (OCR) 
technology is used to scan physical documents (records, 
lab notes, reports, and prescriptions) before uploading 
them to a digital or telemedicine platform. The OCR 
software converts scanned documents to readable text 
documents. In addition, colour contrast and text 
magnification options are crucial for allowing people 
with low vision to access the platform. 

Patients need clear instruction, in accessible formats, 
about how to upload photos of the eye. Tools such 
as VoiceOver in iOS devices make the camera app 
accessible to people with blindness. If such technology 
is unavailable, a friend or caregiver’s help may be 
needed to take the picture.

People with mobility impairments may find it difficult to 
do tasks requiring fine motor skills, such as controlling 
the mouse to move the cursor or clicking multiple times 
to navigate a site. They may also find it challenging to 
set up appointments if they have to complete long or 
complicated forms. Well-organised information and 
forms with fewer fields can enhance access. 

Depending on their level of impairment, people with 
speech and hearing impairments might use alternative 
communication devices or sign language interpretation 
to communicate with the eye care provider. Therefore, 
the teleconsultation platform should ideally make it 
possible to include an online interpreter on the same 
video call with the patient and eye care provider. 

A possible solution in a low-resource setting would 
be to recruit and train several freelance interpreters 
so that one of them will be able to join in the audio or 
video call. Allied ophthalmic personnel can provide 

TELEOPHTHALMOLOGY AND DISABILITY

Kriti Shukla
Research Associate: 
Centre for Health 
Outcome Research 
and Economics,
Indian Institute of 
Public Health, 
Hyderabad, India.

 Running an inclusive and accessible 
teleophthalmology service for people 
with disabilities   
People with disabilities 
face various barriers 
when making use of  
teleophthalmology, and 
these must be addressed 
with care when planning 
and implementing services.

Eye care centres that offer teleophthalmology services must be 
physically accessible and user friendly. 
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two to three days of training to interpreters to explain 
the medical terminology commonly used in eye care; 
this will avoid misunderstandings or losing crucial 
information while interpreting. In India, the Indian 
Sign Language Research and Training Centre (ISLRTC) 
maintains a directory of sign language interpreters.3 
Such directories serve as a good resource for 
interpretation services as and when required. 

Although masks are indispensable in pandemic times, 
an ophthalmologist undertaking an online consultation 
with a patient with hearing impairment could use 
a transparent face shield instead. This small change 
would help those using cochlear implants or hearing 
aids to lip read and see expressions, which helps them 
to follow the conversation. The chat option may also be 
helpful when communicating in a low-resource setting.

It is also vital to provide adequate captioning in regional 
languages for video content or educational/awareness 
materials that health providers put online so that these 
are accessible to everyone. 

People with intellectual or developmental disabilities 
may not be comfortable explaining their eye health 
problems over the phone or video chat. Caregivers can 
be included in the conversation after taking consent 
from the patient with a disability.

Many people with disabilities, and older people in 
low-, and middle-income countries, are likely to have 
lower socioeconomic status, low levels of digital literacy, 
and limited or no access to the internet or smartphones; 
thus, they are unable to benefit from teleconsultations. 
To reach out to such a population, an eye hospital 
may have to arrange transport – with the help of 
non-governmental organisations (NGOs) or disabled 
people’s organisations (DPOs) – that would allow 
people to visit the nearest clinic or vision centre where 
teleophthalmology services have been established. 

In the absence of such a centre, or when travel 
restrictions are imposed during a pandemic, a vision 
guardian or health worker – who may have a mobile 
internet device – can identify patients who require an 
eye care consultation and visit them at home. Providing 
a toll-free helpline number (which people can call to 
speak to a clinician) can also be an option. 

If teleophthalmology services are planned at an eye 
care centre, the facility must be physically accessible 
and user friendly, equipped with universal design 
elements such as accessible parking, signage, step-free 
entrances, ramps, lifts, accessible toilets, tactile tiles, 
grab bars, and accessible examination spaces and 
diagnostic equipment.

Eye care service providers should work closely with the 
manufacturers of telehealth platforms to ensure that 
the needs of people with disabilities are anticipated 
and planned for from the start. Standardisation can 
address most of these barriers. For the latest guidelines 
on ICT accessibility, please see Web Content Accessibility 
Guidelines (WCAG)4 at https://bit.ly/3LfX8dN. 

The most important thing to remember when 
providing services for people with disabilities is to 
make contact with them in advance to understand 
their preferred mode of communication. Table 1 lists 
the barriers typically faced by people with disabilities in 
accessing remote eye health services and some ways 
to overcome them. 

Disability sensitisation workshops for eye care workers 
can also be planned in liaison with DPOs to improve 
staff members’ understanding of the barriers faced by 
people with disabilities in accessing eye care services. 
Developing a protocol for teleconsultations, and training 
staff members who provide teleconsultation services, will 
make this more comfortable for staff members and the 
patients who seek eye care.

Table 1 How to make teleophthalmology services accessible for people with disabilities

Barriers faced Action suggested

Inaccessible 
teleconsultation 
platform 

• Ensure that your teleconsultation platform complies with accessibility standards and 
guidelines. In case your government has not yet adopted such guidelines, refer to the 
Web Content Accessibility Guidelines online (WCAG)4 

• Involve disabled people’s organisations (DPOs) in the planning stages and get your 
platform audited for accessibility

Communication 
barriers

• Capture patients’ accessibility needs and support requirements when appointments 
are made 

• Give disabled patients flexible and longer appointment times to avoid rushing
• Check what type of disability a patient has and make arrangements accordingly (e.g., 

arrange a sign language interpreter, or use audio messages)
• When speaking to a person with a visual disability, identify yourself and explain your 

role (e.g., “Hello, I am …, and I am here to help you with …”)
• Listen attentively to the person with speech impairment; let them complete the 

sentence at their pace and allow adequate time for them to ask questions
• Provide prescriptions in a preferred format such as Braille, large print, or audio messages
• Use optical character recognition (OCR) technology to scan documents before 

uploading them to a website and make the text-based version available too
• Provide adequate captioning in regional language for the website’s audio visual content

Low digital literacy 
or lack of access to 
digital devices and 
the internet

• Provide home visits by eye care workers for patients who do not have active internet 
or devices 

• Provide a toll-free helpline number for patients to contact the service they need
• Arrange transport with the help of NGOs or DPOs to the nearest primary eye care centre

TELEOPHTHALMOLOGY AND DISABILITY Continued

https://bit.ly/3L31kxn
https://bit.ly/3L31kxn
https://bit.ly/3k248ih
https://bit.ly/3k248ih
https://bit.ly/3LfX8dN
https://bit.ly/3LfX8dN
http://www.w3.org/WAI/standards-guidelines/wcag/
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T eleconsultation services 
are a key element of 
teleophthalmology. 

Teleophthalmology is a 
coordinated 
eye health care approach that 
connects patients and health care 
providers via information and 
communications technology (ICT) 
to enable health care to reach 
remote and underserved areas.

In India, the Aravind Eye Care 
System (AECS) has been deploying 
teleophthalmology at the primary 
and secondary levels of eye care. 
The Aravind Teleophthalmology 
Network (ATN) provides accessible 
and affordable eye care service to 
people in remote areas using advanced 
communications technology, saving time and money 
that would otherwise be spent on travel.1 

Teleconsultation in vision centres: 
primary level eye care
Vision centres are primary eye care facilities based in 
rural and semi-rural communities. The centres, which 
were started in India in 2004, have grown in number 
and become an important part of eye care services in 
both the government and private sectors. 

Each vision centre is managed by a trained 
ophthalmic technician and a coordinator. It has 
basic ophthalmic equipment, such as a slit lamp, an 
applanation tonometer, a trial lens set for refraction, 
and two computers with broadband internet 
connectivity. 
During a teleconsultation, the ophthalmic technician 
examines the patient, records the refractive error 
and the anterior segment and fundus findings (on 
90D examination), and documents the findings in a 
secure electronic medical record (EMR) which can 
be accessed securely by ophthalmologists working 
at the base hospital. Next, during a video call with 
the patient and the ophthalmic technician, an 
ophthalmologist at the base hospital views the EMR 
along with the images and any additional information 
provided by the technician. The ophthalmologist then 
enters her or his advice in the EMR and discusses the 
next steps with the patient.

Aravind vision centres together carry out more than 

2,800 teleconsultations a day, and this model has 
been replicated by others in many states in India as 
well as across Bangladesh. Data from the AECS vision 
centre registry indicate that 15–17% of patients seen 
at AECS vision centres had to be referred to a tertiary 
centre.

Technology in secondary level eye care
At the secondary level, technology can be used to 
support screening for conditions that affect the back 
of the eye, such as diabetic retinopathy (DR) and 
retinopathy of prematurity (ROP). Early diagnosis and 
treatment of these conditions can prevent needless 
blindness; however, not all secondary or district 
hospitals have retinal specialists who are able to to 
diagnose these conditions. 

The availability of tools based on artificial intelligence 
(AI)  that can analyse retinal images has made the 
diagnosis of DR quicker and simpler. For ROP, retinal 
scans taken in neonatal intensive care units can be 
sent to specialists at tertiary hospital level for analysis 
and identification of ROP. 

Barriers
When implementing teleophthalmology, the major 
barriers are the initial cost of investment, difficulties 
capturing high quality digital images, the shortage of 
trained and dedicated health care and 
teleophthalmology personnel, and concerns about 
the privacy and security of patient data.

CASE STUDY: INDIA
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The use of teleconsultation and 
technology by the Aravind Eye Care 
System, India   
Teleconsultation in vision centres, as a part of teleophthalmology services, 
is a critical component of primary patient care at the Aravind Eye Care System in 
India.

Reference
1 Komal S, 

Radhakrishnan N, 
Vardhan SA, Prajna 
NV. Effectiveness of 
a teleophthalmology 
vision center in 
treating corneal 
disorders and its 
associated economic 
benefits. Cornea. 
2021;41(6):688-691.

©
 A

RA
VI

N
D

 E
YE

 C
AR

E 
SY

ST
EM

 C
C 

BY
-N

C 
4.

0

Telescreening for retinopathy of prematurity at secondary level. The 
images recorded during the scan are shared with specialist peadiatric 
ophthalmologists at tertiary or specialist hospitals. INDIA
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In 2003, Sankara Nethralaya eye hospital in Chennai 
became the first eye hospital in India to start using 
teleophthalmology to provide primary eye care to 

people in rural villages. This free service involves using 
a satellite link mounted on the roof of a mobile eye care 
van and includes comprehensive eye examinations and 
screening for cataract and diabetic retinopathy. 

New teleophthalmology models
With the arrival of the COVID-19 pandemic in 2020, 
it soon became clear that more people would need 
teleophthalmology services – not just those in rural areas. 

The practice guidelines for telemedicine provided 
by the government of India at the beginning of the 
COVID-19 pandemic1 provided a framework for the 
regulation and diversification of teleconsultation 
services in the country. In response, and in addition to 
its existing service in rural areas, Sankara Nethralaya 
set up three new teleophthalmology access points: for 
new patients, existing patients, and patients who are 
without internet access but can visit an optical shop. 

1 Existing patients. These patients can set up an 
online teleconsultation appointment from home, 
by visiting the Senkara Nethralaya hospital website 
and completing an online form that is automatically 
linked to their patient records. Patients fill in their 
eye health history, check their vision using either 
of the two smartphone-based applications we 
recommend (Peek Acuity2 or EyeChart), take photos 
of the affected eye on their smartphone, and upload 
the results through the online patient portal link 
provided. Patients are encouraged to watch a video 
that shows them how to take 
good quality photographs (see 
Figure 1). 

2 New patients. The process is 
like the one for existing patients, 
but an optometrist connects with 
the patient online to help them 
with documentation, uploading 
of old reports, taking pictures, 
and the triage process. 

3 Patients with no internet 
access, but who can visit an 
optical shop that is connected 
to the base hospital, can make 
use of the shop’s comprehensive 

CASE STUDY: INDIA

Rachapalle 
Reddi Sudhir   
Head: Department 
of Preventive 
Ophthalmology and 
Medical Informatics, 
Sankara Nethralaya, 
Medical and Vision 
Research Foundation, 
Chennai, India.

Teleophthalmology case study: 
Sankara Nethralaya, India  
Sankara Nethralaya eye hospital 
offers free community-based 
teleophthalmology services as well as 
paid online services to existing and new 
patients – even those who do not have 
their own access to the internet.

Figure 1 Photographs patients have taken of their own eyes 
after watching a video on how to take good quality photographs. 
a Hordeolum externum (stye). b Loose sutures following 
corneal graft. c Follow-up photo of deep anterior lamellar 
keratoplasty (DALK). d Conjunctival cyst. INDIA
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eye examination facilities and connect to an 
ophthalmologist via audio/video call. This is 
currently a pilot project involving selected optical 
shops across India. 

Benefits of teleconsultation
The model of connecting a patient with an ophthalmologist 
directly from home requires relatively few resources. 
The hospital needs to have an electronic medical 
records system, teleconsultation facilities (audio/video 
calling) and a payment gateway. Free teleophthalmology 
services can be extended to those who cannot afford to 
pay after their eligibility is checked at the hospital. 

With this model, patients need to have a smartphone 
and an internet connection (mobile internet or 
otherwise). Patients without access to a smartphone 
cannot share medical reports or pictures, but they can 
still get medical advice via short message service (SMS) 
and audio calls, or they can visit an optical shop linked 

to the hospital, if there is one 
nearby.

Teleconsultations are helpful for 
following up on surgical patients, 
for second opinions, for reviewing 
uploaded patient reports, and 
for counselling prior to surgery. 
Teleconsultations can also be used 
for orthoptic, contact lens, low vision, 
rehabilitation, and genetic counselling 
services. Collecting feedback from 
patients after every teleconsultation 
and taking quick action on grievances 
will help the quality management 
team to improve services.

a
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d
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Measures to reduce the transmission 
of COVID-19 have severely limited the 
number of people who could make use 

of in-person optometry services over the last 
two years, leading many service providers 
to try and bridge the gap by using different 
forms of communication technology to 
improve access. For example: 

• the deployment of technicians to facilitate 
remote optometry examinations in the 
community, e.g. by assessing vision 
and capturing patient details using 
mobile apps

• offering telephone or video consultations 
as a form of triage to streamline access 
to timely care for patients with urgent 
presentations

• offering such ‘remote’ or ‘teleoptometry’ 
consultations to existing patients who need 
follow-up care and advice, e.g., patients with low 
vision.

Teleoptometry can be a valuable companion to 
in-person services. Although peer-reviewed literature 
about this is limited, we know that in settings where 
optometrists are involved in online referrals that 
include video consultations, patients report being highly 
satisfied and accepting of these services.1 Similarly, 
patients receiving low vision services via teleoptometry 
have reported a high level of satisfaction with the 
consultation.2 

Some of the challenges that have arisen include 
uncertainty regarding professional indemnity 
insurance, and ensuring that teleoptometry services 
are delivered in accordance with local privacy and 
information security laws. The College of Optometrists 
in the United Kingdom have published temporary 
guidelines to guide optometrists conducting remote 
consultations during the COVID-19 pandemic; this 
is accompanied by a clinical telephone review 
template.3

What remains a challenge? 
More broadly, concerns have been raised about the 
delivery of teleophthalmology services increasing 
inequity in marginalised, vulnerable populations due 
to the ‘digital divide’ – the gap between those who have 
ready access to the internet and electronic devices, 
and those who do not.4 It is therefore essential to 
design teleoptometry services that prevent the further 
marginalisation of vulnerable groups, for example by 
ensuring access to language interpretation or sign 
language services.

Teleoptometry services created during the pandemic 
present a unique opportunity to continue offering 

access to primary eye care services delivered by 
optometrists, which will help to reduce the barriers 
to access faced by marginalised and vulnerable 
populations. However, there is an urgent need for more 
evidence to support the safe, effective and equitable 
delivery of teleoptometry practice, including potential 
solutions to the digital divide.

OPTOMETRY

 Using technology to improve access 
to optometric services  
Teleoptometry can reduce barriers and improve access to primary eye care 
services delivered by optometrists.
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How to carry out a remote telephone/
video optometry consultation

During the COVID-19 pandemic, the College of 
Optometrists, UK, published the following steps 
for optometrists to follow when carrying out remote 
telephone or video consultations. Adapted from: 
Remote consultations during COVID-19 pandemic (https://bit.ly/
RemoteOptom).

1 Verify the patient’s identity and contact details. 
2 Ensure you and the patient are in a private 

space, as you would in an in-person consultation.
3 Confirm the patient is happy to continue with 

the virtual review.
4 Utilise the clinical telephone review template 

to document the conversation, including any 
observations you make during the video call. 

5 Determine the management category for the 
patient: 1) refer to eye casualty for sight/life 
threatening condition, 2) book urgent optometry 
review, or refer to eye casualty for potentially 
sight/life threatening eye condition, 3) advise to 
self-manage minor eye condition, 4) book 
appointment for non-urgent eye condition.

6 Support self-care by emailing or posting advice 
to patients.

7 Securely store the clinical record of the 
telephone or video consultation.

8 Advise the patient to contact you again should 
their symptoms worsen.

https://www.college-optometrists.org/coo/media/media/documents/covid-19/clinical-telephone-review-form-1-april-2020.pdf
https://www.college-optometrists.org/coo/media/media/documents/covid-19/clinical-telephone-review-form-1-april-2020.pdf
https://bit.ly/3NWzCnh
https://bit.ly/3NWzCnh
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://bit.ly/RemoteOptom
https://bit.ly/RemoteOptom
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A rtificial Intelligence (AI) is a 
field that aims to develop 
computers with the same 

capabilities as humans, such 
as the ability to perceive, 
learn, problem solve, and 
manipulate. 

One of the most well-known 
early applications of AI is 
the development of chess 
computers, culminating in the 
‘Deep Blue’ computer which beat the world’s leading 
chess player at that time, Gary Kasparov, in 1997. 
However, this was a very narrow and specific use 
for AI. It would take a rapid rise in computing power 
over the next two decades, plus the availability of vast 
sets of data in the areas of health, economics, and 
demographics (to name a few), before AI started to 
make a difference in health care – with ophthalmology 
as one of its first applications. 

The key benefits of AI within health care are improved 
accuracy, decision making, and efficiency, which can 
relieve humans of mundane, repetitive tasks, thereby 
maximising their unique value within the workforce. 
The first AI-based medical device to get Food and Drug 
Administration (FDA) approval in the United States was a 
tool for automatically grading retinal images, known as 
IDx. Several retinal grading systems now exist, and they 
are much faster than human graders, thereby reducing 
the cost, burden, and delays associated with human 
grading.1 

The use of AI for medical image analysis involves 
machine learning: ‘training’ the AI system using large 
data sets, such as sets of retinal images with features 
labelled by experts for the machine to ‘learn’ from. 
Provided that the machine has learnt from a large 
enough number of labelled images, it can then grade 
images it has never ‘seen’ before.

AI is being positioned as a technology that can bridge 
the health inequity gap. However, there are pitfalls, 
as stated in the Lancet Global Health Commission on Global 
Eye Health: “Technological developments such as …. 
artificial intelligence offer the potential to revolutionise 
eye health care in the next decade by delivering 
affordable, high-quality services to remote areas. 
However, caution is needed to ensure all populations 
benefit from these developments.”2

The accuracy of an AI system depends on the quality 
and suitability of the data it is trained on. In DR 
screening, the need for large, well-managed databases 
of retinal images for the AI to learn from leads to a 
bias towards developing AI systems that are trained 
to identify diabetic retinopathy (DR) in populations 
for whom such datasets already exist, typically in 
well-resourced health systems. This further leaves 
behind those living in low-resourced health settings 
(an issue which has recently become known as ‘health 
data poverty’).3 

It is not immediately obvious whether AI systems 
trained on high-income datasets will be able to achieve 
the same levels of accuracy in populations elsewhere, 
and they must therefore be tested locally – and 
evaluated against skilled human graders – before 
being implemented.

Eye health represents one of the most exciting areas 
in medicine where AI is likely to have a large impact. 
However, the hard and complex work of integration 
into health services has yet to be realised. Activities that 
enable task shifting and more affordable, local services, 
such as DR grading at primary health facilities, are 
needed to ensure better access and lower the pressure 
on the health service.

Even if the potential of AI for DR grading is fully realised, 
the 4.4 million people estimated to have any level of 
vision impairment from diabetic retinopathy equates 
to a small fraction of the 1.1 billion people living with 
vision impairment globally.2 Leading causes of vision 
loss, such as untreated cataract and refractive error, 
have yet to receive the same level of interest and 
investment as DR. 

If we are truly to realise the potential of AI in health care 
and eye care, a more equitable and purposeful design 
of technologies and incentive systems is required.

ARTIFICIAL INTELLIGENCE 

Andrew 
Bastawrous
Co-Founder & CEO: 
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Professor in Global 
Eye Health: London 
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and Tropical Medicine, 
London, UK.

Charles Cleland
Clinical Research 
Fellow: International 
Centre for Eye 
Health, London 
School of Hygiene & 
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Artificial intelligence in eye care: 
a cautious welcome  
Artificial intelligence 
is being positioned 
as a technology 
that can transform 
health care. However, 
there are pitfalls.
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The success and sustainability of a new 
technology depends on how accurate 
and safe it is, and how well it meets 

the specific needs of the country or 
community it is meant to serve.

Technology-based solutions to enable 
access to refractive error care have 
been fast tracked during the pandemic, 
but evidence of their success and 
sustainability is mixed. To meet the 
need for guidance in this area, the IAPB 
Refractive Error Working Group (https://
bit.ly/RE-paper) defines minimum 
criteria and recommendations for the 
quality and operating environment 
of screening, self-refraction, and 
self-prescribing devices. 

Efficacy, performance and 
quality
Screening devices
The introduction of tablet and 
smartphone devices has increased access 
to vision screening, opening the potential 
for people to self-screen. Screening 
results can be digitally and automatically 
added to patients’ digital health record 
and a positive test can also trigger a 
referral. 

Ensuring the accuracy of these devices, 
and the competency of the personnel 
trained to use them, is critical. An excess 
of false positives can overload referral 
sites, lead to unnecessary expenditure 
by patients and reduce confidence in 
the system, whereas an excess of false 
negatives means patients will not get the 
refractive error correction they need.

Criteria and considerations for 
introduction
1 Screening devices consistently achieve 

minimum screening thresholds for 
detection of vision impairment, 
validated against clinically trained 
screeners using traditional manual 
methods. 

2 The devices have been tested 
and validated in the country of 

INNOVATION

Jude Stern
Head of Knowledge 
Management: IAPB, 
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 Innovative approaches to refractive 
 error services: criteria and 
considerations for success  
Innovative approaches and technology-based solutions have a significant role to 
playto ensure that equitable and accessible eye health services are available 
to all.

Figure 1 When introducing new technology for refractive error care, 
carefully consider the broader ecosystem in which it will be deployed.

Digital 
health 

environment

Patient 
centric

Human 
resources

Universal 
Eye Care

Referral 
systems

Competitive 
market

Regulation

Policy

introduction or a similar country context, and the data and 
results are published in a peer-reviewed journal. 

3 Devices are easy for screeners to understand and use. 
4 Mechanisms are in place to monitor and assess the effectiveness 

of the device and its implementation.
5 The device is appropriate for children, to the required standard.

Self-refraction and prescribing devices
Shortages of trained health workers to carry out refractions have 
led to innovations in self-refraction by means of various adjustable 
spectacle designs or smartphones, which can increase access for 
many communities. Caution should be used with self-refraction 
devices and adjustable spectacles for children aged 10 years and 
under, as these have not yet been sufficiently studied to determine 
their accuracy and efficacy.

Criteria and considerations for introduction
1 The device has undergone testing that establishes a significant 

correlation between conventional refraction and the refraction 
received by the self-refraction testing device, defined as 95% of 
patients achieving visual acuity of 6/12 and/or N6 or better when 
using the device.

2 The device has been tested and validated in the country of 
introduction or in a similar country context, and the data and 
results are published in a peer-reviewed journal.

https://bit.ly/RE-paper
https://bit.ly/RE-paper
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3 The organisation implementing the use of the device 
is competent and active in conveying basic eye health 
information to the patients and is aware of existing referral 
pathways.

4 Device maintenance, repair, and replacement options are 
available locally or regionally.

Context and operating environment
To set up for success, tailor any new refractive error innovation 
to the local or national context. Differences related to the digital 
health environment, policy, regulation, human resources, 
referral systems, and the competitive market environment 
(Figure 1) will determine the uptake and use of new technology 

and therefore its potential for facilitating equitable and 
permanent access to refractive error services in the community. 

Invite local, national, and global stakeholders to help assess the 
relevance of the new technology and its potential for meeting 
the needs in that setting, compared to other models. The same 
stakeholders should also be involved in validating 
interoperability and integration with existing systems and 
establishing processes that will ensure that the technology can 
achieve positive eye health outcomes and benefit the health 
system in the short and long term.  
 

This is a summary of a position paper from the Refractive Error Working Group of the International Agency for the 
Prevention of Blindness (IAPB).

 mHealth for eye care: what is possible?   
As people’s access to cellphones and mobile internet grows, how can mobile health 
(mHealth) interventions be used to improve patient outcomes in eye health care?
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Mobile health (mHealth) interventions have become 
increasingly popular in health care. mHealth refers 
to the use of any mobile device, but particularly 

cellphones (also known as mobile phones), to support 
the achievement of health objectives. 

Many mHealth interventions have been implemented in 
eye care, with the aim to: 

• promote attendance at appointments
• promote adherence to medication
• provide eye health education
• increase access to eye care.

Attendance at appointments
Mobile health (mHealth) interventions can be used to 
remind patients affected by chronic or long-term eye 
conditions, such as glaucoma or diabetic retinopathy, 
to attend their appointments. There are many different 
ways of sending patients reminders via their cellphones: 

• short message service (SMS) or text messages
• voice messages
• automated voice calls (the person answering the 

phone hears a pre-recorded message)
• interactive automated phone calls (the person 

answering hears a message and can press numbers 
on the keypad to interact with the system)

• telephone hotlines (volunteers call patients to remind 
them of their appointments). 

In one example, automated telephone calls were 
used in the USA to remind patients about their 
diabetic retinopathy screening appointments; patients 
were also able to reschedule their appointment if 
needed. This had positive results, including significant 
improvement in appointment adherence.1 Patients who 
received the phone call were more likely to schedule 
their appointment and complete their appointment, 
compared with usual care. 

Adherence to medication
In patients with glaucoma, adherence to medication is 
vital for controlling intraocular pressure and slowing 
down disease progression. However, studies have 
indicated that adherence is not sufficient. To address 
this, a smartphone application was developed in Nigeria 
that patients could use to set up reminders to instil their 
glaucoma eye drops. Patients had better adherence to 
medication when using the application. One challenge 
that patients faced was unreliable electricity supply, 
which made it difficult to keep their phones charged and 
working.2

Patient education
The World Report on Vision emphasises the need 
to improve communication between patients and 
practitioners in order to facilitate decision-making 
and counselling. This is especially important in the 
context of the move towards integrated people-centred 
eye care.3

A web-based service called DiasNet has been 
implemented in Denmark and the UK. It is used by 
doctors and patients to improve education and 
communication in diabetes care.4 This tool allows 
patients to see for themselves the changes in retinal 
lesions from one appointment to next, because of 
changes in their lifestyle and glycaemic control. Patients 
can then experiment with their own data and 
retrospectively adjust insulin doses, meal sizes, etc., 
allowing them to learn how to better manage their 
diabetes. 

A study carried out in China used the WeChat 
communications app to decrease the anxiety 
experienced by parents of children with congenital 
cataract. This involved sharing health information with 
parents by sending links to online videos. As a result, 

mHEALTH
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parents’ satisfaction and understanding increased and their levels 
of anxiety decreased.5

Improving access to eye care
In India and Kenya, Peek software was used to screen and identify 
children who needed to visit an eye specialist or wear spectacles. 
SMS and voice messages were used to inform parents about 
the need for their children to visit an eye specialist or receive 
spectacles, and why this was important. In Kenya, the adherence 
to referral was twice as high in the group where parents received 
an SMS reminder compared to the group where parents did not 
receive such a reminder. The proportion of pupils identified as 
having visual impairment who attended their hospital referral 
was also significantly higher in the group that received the SMS 
reminders.6 In India, where voice messages were sent to parents 
to provide health education, the compliance with spectacle wear 
in children was higher than in any previous study: an average of 
53%.7

Implementing mHealth solutions
With increasing access to cellphones and smartphones, and 
with mobile internet connectivity growing in sub-Saharan Africa 
and Asia,8,9 the potential for mHealth to be implemented within 
eye health care is growing. However, there is a need for more 
evidence from low- and middle-income countries on the impact 
of mHealth interventions in eye care. It is also important to 
acknowledge that women and people in rural areas still tend to be 
left behind in terms of cellphone use and mobile internet access.10 

Eye health practitioners are encouraged to explore the use of 
mHealth within their setting. However, before implementing a 
new mHealth intervention, it is important to: 

• understand the evidence which supports the use of this 
intervention 

• ensure that the intervention is locally acceptable and/or can 
be adapted

• make provision for people with disabilities to ensure they can 
also benefit from the intervention 

• check that the intervention complies with local legislation and 
regulations, including the protection of personal data.
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Cellphones can help to empower people to look after their eyes. 
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mHEALTH Continued

CASE STUDY: PAKISTAN

Technology-enabled primary eye 
health care in Pakistan  
Mobile technology helped to optimise primary eye health care in Chakwal district, 
Pakistan, thereby increasing access to specialist eye health for those who need it. 

Zahid Awan
Inclusive Eye Health 
Projects Manager: 
CBM International, 
Islamabad, Pakistan.

In 2018, the Pakistan National Committee for Eye Health, 
together with CBM and Peek Vision, launched a 
technology-enabled primary eye care project to assess, 

monitor, and improve eye care services in Chakwal district.  
As previous studies in Pakistan have shown,1 referral 
pathways must be optimised in order to increase access 
to specialist eye health for patients. The CBM-Peek 
project aims to increase screening at primary health 
care level by including eye health promotion and 
awareness raising about available eye services in the 

community, thereby reducing pressure on secondary 
and tertiary eye care services.

The project ensures that patients are connected to 
care using referral systems that link all levels of the eye 
health system (Figure 1). Real-time information about 
the whole programme is visible to the programme 
managers via the Peek Admin app, and the Peek 
Capture app is used at various stages to support visual 
acuity measurement, decision making, and to capture 
patient information.

https://creativecommons.org/licenses/by-nc-sa/2.0/
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Programme structure
Community level
The project involves training Pakistan’s lady health 
workers (community-based health care workers) in 
Chakwal district to do the following:

1 Create awareness in their catchment 
communities about the availability of eye 
care services at nearby facilities (known as 
‘sensitisation’).

2 Identify and refer patients with eye conditions.
3 Follow patients up after referral or treatment. 

Lady health workers are employed by the ministry 
of health, and each one is responsible for providing 
primary health care to approximately 1,000 people in 
their local or catchment community.  
Primary level health care: basic health units
Basic health units each serve a population of around 
10,000 people. Around 110 of Pakistan’s lady health 
visitors (health centre-based workers) in Chakwal 
District were trained to carry out vision testing 
using the Peek Capture app. The app incorporates 
Peek’s clinically validated visual acuity test to identify 
individuals with vision impairment, and it also includes 
specially adapted questionnaires that support the 
lady health visitors to identify people with other eye 
conditions and refer them. School health and nutrition 
supervisors who are trained to use the Peek Capture 
app were also deployed in schools throughout the 
Chakwal district to screen and refer children identified 
with eye conditions or visual impairment to primary 
health care facilities. 
Primary level health care: rural health centres
Peek Capture is also used at rural health centres to 
screen walk-in patients. Optometrists see patients 

A lady health visitor tests visual acuity through Peek Acuity on an Android 
smartphone at a basic health unit in Chakwal district, Punjab. PAKISTAN
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Figure 1 Referral pathways of the CBM and Peek Vision primary eye care project in Pakistan.

referred from the basic health units and any walk-in patients identified as 
needing eye care. The optometrists validate the visual acuity measured during 
screening (as a means of quality control), perform refraction, and prescribe 
spectacles to those who need them. They also conduct anterior and posterior 
chamber examinations and can refer patients to secondary or tertiary eye 
care services. Their actions, decisions, and referrals are recorded in the Peek 
Capture app. 
 
Secondary and tertiary health care
At the secondary and tertiary health care units, teams of ophthalmologists and 
ophthalmic allied personnel perform triage, treat referred cases, and provide 
training if required.

Programme impact
Before the programme was introduced, more than 41% of eye health 
consultations in hospitals were related to refractive errors, which can usually 
be treated outside the hospital by an optometrist. Since the start of the project, 

CASE STUDY: PAKISTAN Continued
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The data captured by the programme has also been 
used to advocate for eye health at the government 
level. As a result, the government of Pakistan has 
approved draft plans to strengthen eye care through 
digital solutions, and it has made a commitment to 
provide relevant human resources and help to expand 
the programme to other districts.
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this proportion has been reduced to less than 1%. As 
a result, hospital eye health services are in a better 
position to treat patients with more complex eye 
conditions, such as cataract (Figure 2).

From November 2018 to the end of December, 2021:  
• 79% of patients had their needs met at the primary 

level, 21% required referral to secondary care, and 
1% required tertiary care.

• The number of people screened improved from 774 
per month to almost 18,000 per month 

• The percentage of false positive referrals from 
screening was reduced from 16.5% to 5.9%. 

In addition, more people attended hospital within 30 
days of their referral (12% in 2019, increasing to 66% 
in 2020). There was a greater increase in attendance of 
hospital appointments for women: from 45% in 2019 to 
78% in 2020; for men this figure increased from 48% in 
2019 to 70% in 2020.

Next steps
Almost all the eye health facilities in Chakwal have now 
been connected using Peek Vision technology. The 
remaining facilities are due to be added to the system 
in 2022. We are also planning to expand this further, 
by equipping 1,500 lady health workers to conduct 
household-level screening and referral.  

Data collection and monitoring 

Thanks to the integrated system and dashboard, ‘live’ data is always available and accessible by the project’s 
administrative and management team. Aspects covered include community screening, school screening, 
triage, referral, specialist referral, adherence to referrals, and spectacle prescription.  
The data available on the Peek dashboard can be categorised and analysed by gender, age, location, project 
segment, and diagnostic conditions. It also enables the project staff members and field team to know the 
status of each step in the patient’s journey, whether it is planned, pending, or completed. 

As a result, gaps were highlighted so that services could be improved where needed and the quality of 
referrals could be improved.

Figure 2 Secondary hospital case load before (2018) and after (2019) the 
project was implemented.

Secondary hospital case load 
before Peek was implemented 
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Secondary hospital case load 
after Peek was implemented 
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ONLINE EDUCATION

Technology in education  
During the pandemic, many eye care educators have turned to technology 
to deliver eye care education.
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T he COVID-19 pandemic has triggered an unprecedented change in the delivery of eye care education. 

What is online learning?
Online learning is a way of delivering educational material and classes over the internet, instead of 

in a face-to-face classroom setting, using an online, virtual environment to host and support education. 
Educational content is constructed using principles of teaching and learning (pedagogy) and supports 
student progression and success. Tools and technology are used to support delivery of the content, but its 
success is built on creating an inclusive, accessible, and interactive environment. 

Online learning can improve access to education and flexibility for people who would otherwise have to 
travel long distances or struggle to balance studying with their work commitments. There are two main 
approaches to content delivery: synchronous and asynchronous.

CASE STUDY: PAKISTAN Continued
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Synchronous (‘live’) online learning experiences such as 
presenting live lectures or demonstrations, or leading 
small group discussions via video platforms such as Zoom 
or MS Teams, make it possible for people to take part in 
courses offered far away from where they live. Students 
share the same virtual space as their tutors and fellow 
students and can ask questions and interact in a range of 
different ways. However, a stable and reliable connection 
to the internet is essential and everyone has to be 
available to join sessions at the same time – which can be 
a challenge if students are based in different time zones, 
work different shift patterns, or have personal challenges 
(as was the case during the pandemic). Therefore, shorter 
presentations, recordings, and transcripts, which are 
typical of asynchronous learning, may better support 
engagement and learning amongst eye care professionals.

Asynchronous (‘at your own pace’) online learning takes 
place when students engage with study materials that 
are delivered online, such as lecture videos and notes, 
quizzes, question papers, and worked examples. Students 
work through content at their own pace. They can also 
can post questions and comments on discussion boards, 
allowing them to interact with educators, subject experts, 
and fellow students. This approach facilitates flexible 
learning: participants can study while continuing to work 
as eye care professionals because they don’t have to 
be online at the same time as their lecturers or fellow 
students. The main challenge with asynchronous learning 
is that students may feel disconnected from their teachers 
and from each other, but this can be addressed using the 
approaches described in this article (see panel). 

Learning platforms 
The learning management systems or virtual learning 
environments used to organise and deliver content are 
also referred to as ‘learning platforms.’

Learning platforms are virtual ‘classrooms’ where you, as 
the educator, can post asynchronous material such as 
articles, videos, quizzes, and activities to structure student 
learning. Students can access these via a computer or 
their smartphone, even while travelling. 

Learning platforms are most useful when there is a clear 
course structure that allows students to navigate through 
learning activities. All activities within the platform must be 
designed to be inclusive and accessible. This means that 
graphics, colours, and how content can be downloaded 
when there is poor access to the internet (so someone can 
work offline) are key considerations. Videos need to have 
transcripts and captioning (subtitles) so that people can 
read and follow. Text descriptions of visual material and 
transcripts of audio/video content are required so that 
people who have hearing and/or visual impairment can 
understand the content. Ideally, a platform should include 
discussion forums where students can share ideas and 
experiences and ask advice. This increases opportunities 
for interaction with educational content and fellow 
students, through ongoing discussions and reflection. A 
good learning platform should also enable educators to 
send emails to all students as one cohort.

The benefit of using an online learning platform is that 
educators can host all of the materials in one place, along 
with links to synchronous (live) learning activities such 
as lectures or workshop sessions, via Zoom or Microsoft 

Teams. The different tools that you can put onto a 
platform (such as quizzes, etc.) will vary, depending on the 
platform. 

Educational institutions are beginning to invest in 
platforms such as Moodle, Blackboard, etc. but there are 
others which have been used such as Google. When 
selecting the platform and tools for interaction with 
students, it’s always a good idea to speak with a learning 
technologist. Many universities now employ these 
specialists.

Learner engagement 
Interaction between educators and students (and among 
students) is very important, and often taken for granted 
in a classroom. In the online environment, interaction has 
to be planned and supported to create contact amongst 
students (peer-to-peer contact), and between students 
and educators (peer to educator contact).

It is essential for these interactions to be timely and 
responsive, so that the student knows the educator 
is present, and cares about them. Be mindful that 
every student learning online is working in a unique 
environment with its own stresses and challenges. By 
interacting with students, educators can bridge some 
gaps, motivate students, show understanding, and 
provide support – all of which reduces some of the 
inequities that students face. Educator facilitation as part 
of content delivery is a key factor in determining student 
engagement and performance.1 Alongside the content, it 
is always important that the digital skills of the students 
are developed. This is also known as ‘digital literacy’. 

Online education is developing at a very fast pace and is 
likely to become a permanent part of the higher education 
experience. Therefore, the emphasis on developing online 
education is not driven by the technology; rather, online 
educators are harnessing technology to provide equitable 
and accessible opportunities for students and life-long 
learning.

Equipment training to a group of Mission Saksham (AOP) students at 
L.V. Prasad Eye Institute Hyderabad. INDIA
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PICTURE QUIZ

Conjunctival pyogenic granuloma following 
insect bite

A woman in her thirties came to our primary eye care 
centre (vision centre) complaining of foreign body 
sensation and discharge in her right eye which she had 
been experiencing for three weeks. She had been bitten 
in the eye by an ant and an insect particle had been 
removed from the eye one week before the onset of 
symptoms. She had applied topical antibiotics that were 
prescribed locally but there was no improvement.

On examination at the vision centre, the vision in the right 
eye was 20/20. All the anterior segment findings were normal. 
However, upon eversion of the eyelid, a reddish-pink 
vascular pedunculated lesion was visible on the palpebral 
conjunctiva of the upper eyelid of the right eye (Figure 1). 

The vision technician took a photograph (Figure 1) using the 
camera on a smart tablet and uploaded the photograph 
to the patient’s cloud-based electronic medical record. The 
medical record could be seen by the ophthalmologists 
based at the central hospital’s teleophthalmology centre. 
Teleconsultation with the ophthalmologist was requested 
and a provisional diagnosis of pyogenic granuloma was 
made. The patient was promptly referred to the central 
hospital (a tertiary centre) for further management. 

Question 1 
What is pyogenic granuloma? 
a. A vascular lesion of infectious aetiology 
b. A benign, non-tender, exuberant proliferation of granulomatous tissue in response to trauma or surgery 
c. A malignant vascular proliferative lesion 
d. A tender granulomatous lesion of inflammatory aetiology

Question 2 
What is the key differential diagnosis for conjunctival pyogenic granuloma? 
a. Dermolipoma 
b. Dermoid cyst
c. Conjunctival concretions  
d. Squamous cell carcinoma

Question 3 
What are the management options for conjunctival pyogenic granuloma? 
a. Topical antibiotics, hot fomentation, lid hygiene 
b. Topical corticosteroids, removal of inciting agent, excision biopsy, pulsed dye laser  
c. Topical lubricants and lid scrubs with baby shampoo 
d. Topical anti-inflammatory agents and oral analgesics
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1. b. Pyogenic granuloma is a benign, exuberant proliferation of granulomatous lesions due to angiogenic imbalance as a result of of minor trauma, foreign 
body, or surgery. Eversion of the eyelid is important in order to correctly diagnose these lesions.

2. d. The term pyogenic granuloma is a misnomer, as the lesion is neither infectious nor inflammatory in nature. It is a benign, non-tender lesion. Differentiating 
from malignant lesions is important in order to avoid unnecessary treatment. The main difference is the slow growth of malignant lesions in contrast to the 
rapid growth of pyogenic granulomas.

3. b. Conjunctival pyogenic granulomas of smaller size usually respond to topical corticosteroids or pulsed dye lasers. Pulsed dye lasers are effective and safe 
for the treatment of small and solitary pyogenic granulomas, treated with a vascular-specific (585 nm), pulsed (450 microseconds) dye laser using a 5 mm spot 
size with a laser energy of 6 to 7 J/cm2. Many patients will eventually require surgical excision of the granuloma along with the removal of the inciting agent or 
irritant. Excision biopsy allows histological confirmation, and is helpful if there is any doubt about the diagnosis.

ANSWERS

Figure 1 Pedunculated vascular fleshy growth 
(arrow) on palpebral conjunctiva of upper eyelid 
(right eye). 
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What do we mean by teleconsultation? 
• Teleconsultation uses communications 

technology to connect health professionals 
and patients to provide diagnostic or 
therapeutic consultations.

• It can take place between the patient and 
physician, between physicians, or between the 
physician and the primary care provider.

• This can be done synchronously (i.e., in 
real-time, via video, audio, or text message 
interaction) or asynchronously (i.e., by 
transmitting or exchanging clinical information 
such as medical history, laboratory results, 
prescriptions, and so on).

Ensuring teleophthalmology services are accessible to 
people with disabilities  

• Ensure that your teleconsultation platform 
complies with Information and 
Communication Technology (ICT) accessibility 
standards and guidelines the government laid 
down. 

• If services are planned at an eye care centre, 
the facility must be physically accessible and 
equipped with universal design elements such 
as accessible parking, signage, step-free 
entrances, ramps, lifts, accessible toilets, tactile 
tiles, grab bars, and accessible examination 
spaces and diagnostic equipment.

Mobile health (mHealth) interventions to improve 
patient outcomes in eye health care 

• It can remind patients affected by chronic or 
long-term eye conditions, such as glaucoma or 
diabetic retinopathy, to attend their 
appointments.

• It could be used to set up reminders for 
patients to take their medicines on time.

• SMS and voice messages can inform patients 
and send reminders about their follow-up 
visits.
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KEY MESSAGES

Key community eye health messages 
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