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LEARNING OBJECTIVES

Current State and Needs of Telehealth for Visual Assessment

Current digital testing apps for:
Visual Acuity
Visual Fields
Eye Motility

Future State of Telehealth and Visual Assessment



TELE-
OPHTHALMOLO
GY-PRE-COVID

• https://retinatoday.com/articles/2017-apr/telemedicine-in-ophthalmology
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HOW DO WE TRANSLATE VISION 
TESTING TO A VIRTUAL 
ENVIRONMENT?



VISION APPS 
ABOUND, 
BUT...
• Android (270+ apps) and iOS 

(170+ apps): Most not
suitable for 
ophthalmic/neuro-ophthalmic 
telehealth exam

• •Extremely limited clinical 
validation



VISION APP CATEGORIES AVAILABLE

VISUAL ACUITY

(NEAR/DISTANCE)

VISUAL FIELDS EFFERENT 
EXAMINATION



IS THE VISION APP….

CHARACTERIZED?
THE DESIGNED APP IS 
REPRODUCIBLE IN EACH DEVICE

CLINICALLY VALIDATED? 
APP MEASURES IN A COMPARABLE 
MANNER TO MEASURES OBTAINED 
W/ GOLD STANDARD



THE 
PERFECT 
VISUAL 
TESTING 
APP?

Characterization and Validation on 
different operating system devices

Easily accessible, affordable, and 
available to patients

Self-administered



VISUAL 
ACUITY FOR 
NEAR VISION 
TESTING



Steren BJ, Young B, Chow J. Visual Acuity Testing for Telehealth Using Mobile Applications. JAMA Ophthalmol. 2021 Mar 1;139(3):344-347. doi: 10.1001/jamaophthalmol.2020.6177. PMID: 33443550; PMCID: PMC7809609.

Apps were downloaded if 
they were:

• Free
• In English
• NOT in the category of 

“entertainment” or 
advertised as 
“eyeworkouts” 

Inclusion of app in analysis:
• stated the distance to 

hold the device to 
measure visual acuity





First Month Free, then by paid 
subscription Service

Works on iphone or iPad
Self Administer
Tests between 20/250 down to 20/10

Optotypes for children available
3 meters/~10 feet

KAY ISIGHT TEST PRO

VISUAL ACUITY APPS: NEAR VISION TESTING



Iphone/iPad

Free version only 
optotype choices of 
Landolt C’s or 
Tumbling E’s

Testing at 40 cm (15.7 
in)

SMART OPTOMETRY

VISUAL ACUITY APPS: NEAR VISION TESTING



Eye Handbook

Lord, Shah, Krishna. Mo Med (2013)

Benefits
• All-in-one App (VA, Amsler, Ishihara, Red Sat., 

Peds)
• Available on Android and iOS
• Free
• Self administration, near at 36 cm (1 ft. 2 in)

Caveats
• Overestimates near VA (0.11 LogMAR or 1-line 

Snellen).
• Tofig et al., Eye (2015).

• iOS optotypes consistent, but Android are 
randomized.

VISUAL ACUITY APPS: NEAR VISION TESTING





VISUAL 
ACUITY FOR 
DISTANCE 
VISION 
TESTING



DISTANCE 
VISUAL 
ACUITY

• AAO has printable Snellen 
charts for adults and 
Tumbling E’s for children 
on their website, read at 
10 ft.

• Mailing chart to patient 
may be the best option –
work with a professional 
printing company.



PERIPHERAL 
VISION
TESTING



VISUAL FIELD TESTING AT HOME: “MELBOURNE RAPID 
FIELDS”

Prea et al. AJO (2018)



EFFERENT 
VISION 
TESTING



• Absent freely available, practical 
& validated apps for efferent 
testing: pupillary reflex, ocular 
position, or eye movements.

• RAPD can be detected in 
daylight if the other pupil is 
covered (dark). 

• Difference = Kestenbaum Pupil 
Number (KPN)

EFFERENT TESTING RECOMMENDATIONS

RAPD Testing in Telemedicine

25 yo with Left Optic AtrophySun LD, Odel JG. 
J Neuroophthalmol. 2020 Sep;40(3):442.



• Warning: Teleconference apps are not designed for evaluating 
quick eye movements: 30 frames per second (fps) max! 

• Tip: Improve lighting. Patients should use their higher quality 
smart phone cameras instead of laptop or desktop webcams.

• Slow eye movements can be seen: static binocular gaze 
misalignment, gaze palsies, convergence or divergence 
insufficiencies.

• Eye Movements that may require faster video: saccadic 
slowing, INOs, dysmetria, intrusions, nystagmus, saccadic 
pursuit and abnormal VOR suppression.

EFFERENT EXAM TIPS
Zoom Control Panel - Statistics



THE FUTURE 
OF VIRTUAL 
TESTING OF 
VISION



VisuALL ROC = 0.98 HFA ROC=0.93





TAKEAWAYS • Eye Handbook is validated, free/easy to use, but slightly over-
estimates visual, may lead to false negative test results. 

• Kay iSight, low error rate, easy to use, initially free, but test letters 
randomize with each use

• MRF Visual Fields is validated, now a cloud-based web 
application (Eyesimplify.com, M&S Tech). 

Use with reliable patients and iPad browsers. 

• Teleconference video quality is lacking to assess fast eye 
movements: improve with bright diffuse lighting, cell phone 
cameras (not laptop/webcam)



WHAT IS STILL 
NEEDED?

Validated, practical, easy to use and 
affordable/free visual testing applications 
for patients to use from home

No existing studies that compare vision 
app vs app in telehealth environment

Home based VR Goggles interesting 
alternative to tablet-based VF testing 
(affordability?)

Fast paced upgrades in visual testing tech 
requires flexible infrastructure in disability 
evaluation to accommodate rapid changes
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• American Academy of Ophthalmology Home Vision Eye Charts for Children and Adults
https://www.aao.org/eye-health/tips-prevention/home-eye-test-children-adults

• Ocular Telehealth: A Practical Guide (2022)
https://www.elsevier.com/books/ocular-telehealth/maa/978-0-323-83204-5

https://www.aao.org/eye-health/tips-prevention/home-eye-test-children-adults


• Drs. Shannon Beres & Heather Moss
• Byers Eye Institute/Stanford

• YouTube videos to provide guidance on 
neuro-ophthalmic testing of adult and 
pediatric patients.

• Dr. Dan Gold’s Collection at NOVEL
• Johns Hopkins

• “Telemedicine Ocular Motor 
Examination”

• https://novel.utah.edu/Gold/

RESOURCES: PREPARING PATIENTS FOR TESTING IN 
TELEMEDICINE
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