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Commentary: Innovations in 
technology hold promise for 
glaucoma detection in underserved 
populations

Glaucoma is a leading cause of irreversible blindness across the 
world. In India, 11 million people were affected and another 24 
million were at risk of the disease according to an estimate in 2010.[1] 
Nearly half of the population resides in rural parts of the country 
where ophthalmic care is limited.[2] The burden of the disease is 
expected to increase with a rise in the elderly population. Most 
forms of the disease are asymptomatic and gradually progressive. 
In turn, majority of the patients remain undiagnosed.[3] Therefore, 
it is necessary to develop effective strategies to detect the disease 
at a relatively early stage to limit visual morbidity.

Evaluation of the structure of the optic nerve head and its 
correlation with the function by assessing visual field is an 
important parameter to detect glaucoma. One also needs to 
assess the angle to not miss angle‑closure variety of the disease. 
Thus, the lack of a single effective screening test and the other 
elements of the nature of the disease preclude screening of all 
population.[4,5] We need healthcare models exemplified by L. V. 
Prasad Eye Institute’s multi‑tiered, pyramidal model of eye care 
delivery system that reach out to the communities.[6] We also 
need technology and training of manpower to meet the demands. 
Inexpensive and non‑mydriatic fundus camera, automated image 
analysis, software based visual field screening or assessment, 
tele‑medicine and artificial intelligence are all the need of the hour.

We congratulate the authors for the critical appraisal of the 
supra threshold ‘Visual Field Easy’ (VFE) application (Version 8) 
on the iPad in comparison to the 24‑2 (SITA Fast) Humphrey 
visual field analysis.[7] They studied 210 eyes of 210 patients (60 

Normal, 150 Glaucoma). They report a sensitivity of 77.8%, 
specificity of 52.6% and area under receiver operating 
characteristic (ROC) curve of 0.419 for early glaucoma. Similarly, 
for moderate glaucoma, the sensitivity was 90%, specificity was 
48% and area under ROC curve was 0.705.[7] A screening test 
should have high sensitivity to minimize false negative rate. The 
test should also have high specificity to avoid false positive cases. 
Thus, the above figures indicate limited utility of the program, 
despite the higher prevalence of the disease under the testing 
condition. Therefore, the authors appropriately concluded that 
supra‑threshold perimetry using VFE is not suitable as a rapid 
screening tool for mass screening of glaucoma.

The light sensitivity of the retina varies with the location. 
Therefore, ensuring fixation of the patient’s gaze at the fixation 
target during measurement of the retinal sensitivity is of 
paramount importance. The iPad‑based software used by the 
authors lacks gaze tracking. Additionally, selecting the intensity 
of light used for supra‑threshold testing is very critical.

Innovations in technology might facilitate case detection. 
The VFE technology is attractive and user‑friendly. However, 
the above mentioned two major factors, besides the dependence 
on manual dexterity of the patients, may have largely limited 
its utility to screen for the relatively early stage of the disease. 
Performing tests of low diagnostic ability may miss established 
disease and also have a false positive rate that can inundate the 
system and thus increase overall cost. As of now, one should 
continue to look for other technologies to assess visual field, 
e.g., virtual reality. One should also consider a combination 
of more than one test to detect the disease.[8]
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Commentary: Evolving role of portable 
visual field testing in communities

Innovative technology is making it easier to assess visual 
function from home/community settings without need for huge 
infrastructural requirements of hospitals using portable or virtual 
methods. Such out‑of‑the clinic methods are likely to facilitate 
monitoring of patients with glaucoma or suspects and possibly 
screen for glaucoma detection particularly in low‑resource 
communities. Portable visual field technologies have several 
advantages over conventional perimetric techniques. Though 
automated perimetry continues to be the gold standard in 
diagnosis and monitoring of persons with glaucoma, they 
are large and require stringent maintenance as to calibration 
and administered by trained perimetrist to ensure the subjects 
maintain focus and guided throughout the test. Perimetry test 
is highly subjective, prone for short‑ and long‑term fluctuations 
in patient responses and needs to be repeated often to assess 
progression in those with established glaucoma. Added to these 
are problems with subject’s focus, patient fatigue factors, and loss 
of attention resulting in inaccurate responses and interpretation. 
Typically, patients perform one to two tests in ophthalmology 
clinics per year, and fewer when lost to follow‑up, even in 
developed health economies. Even in centers of excellence in 
glaucoma and tertiary eye care centers in India where recent 
generation of perimeters is widely available, it is impractical to 
perform perimetry on a routine basis to assess progression or 
periodically screen suspects given the logistics of cost of testing, 
crowded clinics, and increased wait times deterring periodical 
visual field testing.

Portable or virtual perimetry, which enables patients to 
test their visual function in home settings, avoiding travel 

and waiting time in the clinics, also decongests already 
resource‑strained ophthalmology clinics, apart from being a 
major cost‑saving measure. Home‑based virtual perimetry is 
useful in reassuring that suspects have still not progressed from 
baseline requiring further observation and in assessing whether 
those with established glaucoma are progressing. Full‑threshold 
visual field evaluation will still be required for confirmatory 
testing and any change in treatment recommendations. An 
easier, quicker, self‑administered virtual testing could be used 
as an initial screening method to determine when patients 
need to visit an ophthalmologist for more definitive diagnostic 
evaluation. Most patients with glaucoma need to routinely visit 
an ophthalmologist every 3–6 months, depending on one’s risk 
categorization and severity of disease. Virtual evaluation of 
visual function hence offers the possibility of remote monitoring 
and enabling tele‑glaucoma care.

In one of the first reported home‑based visual field test for 
glaucoma screening, Tsapaki et al.[1] used a software implementing 
a suprathreshold algorithm that allows self‑testing using a 
computer monitor or virtual reality glasses on an Android 
smartphone with a 6‑inch display. The software included an 
expert system to analyze the visual field images and validate 
the reliability of results. This home‑based visual field test had 
exhibited a reasonable agreement with Humphrey visual 
field results without the need of specialized equipment, 
rendering the test useful for glaucoma screening. A  recent 
study by Nakanishi et  al.[2] describes validation of a portable 
brain–computer interface (nGoggle, NGoggle, Inc., San Diego, 
CA, USA) for objective assessment of visual function. The device 
integrates a wearable, wireless EEG system and a head‑mounted 
display (HMD) to allow acquisition of multifocal steady‑state 
visual‑evoked potential signals (mfSSVEP) in response to visual 
stimulation. In a pilot study where nGoggle was compared 
with standard perimetry, assessment of diagnostic accuracy 
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