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ABSTRACT

Aim and objective: Developing improved methods for early detection of visual field defects is pivotal to reducing glaucoma-related vision loss.
The Melbourne Rapid Fields screening module (MRF-S) is an iPad-based test, which allows suprathreshold screening with zone-based analysis
to rapidly assess the risk of manifest glaucoma. The versatility of MRF-S has potential utility in rural areas and during infectious pandemics. This
study evaluates the utility of MRF-S for detecting field defects in non-metropolitan settings.

Materials and methods: This was a prospective, multicenter, cross-sectional validation study. Two hundred and fifty-two eyes of 142 participants
were recruited from rural sites through two outreach eye services in Australia. Participants were tested using MRF-S and compared with a
reference standard; either Zeiss Humphrey Field Analyzer or Haag-Streit Octopus performed at the same visit. Standardized questionnaires
were used to assess user acceptability. Major outcome measures were the area under the curve (AUC) for detecting mild and moderate field
defects defined by the reference tests, along with corresponding performance characteristics (sensitivity, specificity).

Results: The mean test duration for MRF-S was 1.88 minutes compared with 5.92 minutes for reference tests. The AUCs for mild and moderate
field defects were 0.81 [95% confidence interval (Cl): 0.75-0.87] and 0.87 (95% Cl: 0.83-0.92), respectively, indicating very good diagnostic
accuracy. Using a risk criterion of 55%, MRF-S identified moderate field defects with a sensitivity and specificity of 88.4 and 81.0%, respectively.

Conclusion and clinical significance: The MRF-S iPad module can identify patients with mild and moderate field defects while delivering

favorable user acceptability and short test duration. This has potential application within rural locations and amidst infectious pandemics.

Keywords: Computers, Cross-Sectional study, Glaucoma, Handheld, Mass screening, Visual field tests, Visual fields.
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INTRODUCTION

Glaucoma is a group of optic neuropathies characterized by
progressive degeneration of retinal ganglion cells and irreversible
visual field loss.! It affects 70 million people worldwide and
causes bilateral blindness in 10%, making it the leading cause
of irreversible blindness." Since the condition typically remains
asymptomatic until more advanced stages of the disease, more
than half of patients with glaucoma are unaware of their disease.?
Given there is substantial evidence from randomized trials that
lowering intraocular pressure (IOP) reduces progression,3*
developing new methods for early diagnosis of glaucoma in a
community setting is critically important. The challenge of timely
diagnosis of glaucoma is even greater within rural areas, where
there is limited access to standard ophthalmic care.

Currently, there are no practical and cost-effective population
screening tests for detecting visual field defects.’ Early glaucoma
screening efforts have focused on |IOP assessment; however,
these types of classifications lead to unacceptably high rates of
false-negatives.>® Open-angle glaucoma may be associated with
a normal IOP in >35% of cases.” Other screening methods which
involve objective observation or imaging of the optic disk have
similarly failed to improve on this poor sensitivity.® More recently,
evaluation of the peripheral visual fields has been explored as a
more reliable approach to glaucoma screening.”® A community-
based study involving 4,744 participants, from urban and rural
communities, found that the presence of visual field loss was the
most substantial and significant variable for detecting cases of
undiagnosed glaucoma.’

Traditional perimetry remains an essential part of documenting
the presence and severity of glaucoma through well-described
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patterns of visual field loss.'” Despite this, there are significant
shortcomings that limit the use of perimetry as a screening tool.8 The
most commonly used perimeters cost above USD 20,000 and weigh
around 30 kg. The typical test duration is approximately 6 minutes
per eye' and requires a high level of concentration by the patient.
Tests commonly need to be repeated on several occasions to produce
consistent results.'? Specialist equipment of this nature can be
difficult to finance within rural locations where patient numbers may
not justify their expense, and lack of portability can be a significant
barrier to their use by visiting outreach specialist services.

Since the advent of the 2019 coronavirus disease (COVID-19),
new challenges have arisen relevant to the administration of visual
field tests. Following the outbreak of the COVID-19 pandemic,
several ophthalmological representative bodies issued statements
urging eye services toimmediately cease any treatment other than
urgent or emergent care.”* This is problematic as traditional
field testing cannot be performed remotely. Guidelines from the
Royal Australian and New Zealand College of Ophthalmologists
recommend considering whether close-contact tests such as visual
fields are necessary and minimizing these where possible.'

Due to the direct patient contact involved, any ongoing
testing requires time-consuming disinfection procedures to be
performed between individual patients, which has resulted in many
services ceasing field testing altogether. American Academy of
Ophthalmology guidelines highlight the importance of following
manufacturer’s instructions for disinfection between patients.'
Instructions for the Humphrey Field Analyzer (HFA) warn against the
risk of damage to the bowl while using a rubbing motion against the
surface and instead recommends the use of an atomizing sprayer
followed by leaving to dry for a full 10-15 minutes."” Guidelines for
the Octopus by Haag-Streit caution that even using an atomizer
spray can cause damage to the surface with frequent use.'s

Recentadvancesin modern portable tablet devices such as the
Apple iPad have resulted in high-resolution displays that can be
utilized for visual field testing in a more versatile way. Melbourne
Rapid Fields (MRF) is an iPad application, which was designed as
an inexpensive and portable method of assessing visual fields."”
As portable tablets become more ubiquitous in the general
population, a significant advantage is their potential utility outside
traditional clinical environments, such as within rural areas or for
home-monitoring during viral pandemics. Disinfection procedures
for an iPad are straightforward as surfaces may be wiped regularly
without causing damage.

The MRF application allows assessment in two modes: a full
threshold test of 4-5 minutes duration per eye and a screening
test of approximately 90 seconds duration. The full-threshold
module has been evaluated in several studies.""7-'° Kong et al."”
compared global indices between MRF and HFA in a cohort of 90
participants from a glaucoma clinic. They found high concordance
between mean deviation (MD) and pattern deviation, and similar
test-retest reliability. Schulz et al."® performed the firstindependent
evaluation of MRF and found good performance characteristics
compared with HFA for detection of defects, correlation of global
indices, and regional mean threshold values. The Melbourne Rapid
Fields screening module (MRF-S) has not previously been validated.

Visual fields easy (VFE) is a prototype suprathreshold iPad
application, which has since been replaced by MRF-S following
improvements to the underlying test logic. A previous study
showed that VFE was able to detect moderate and severe visual
field defects; however, it performed poorly for patients with mild
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defects and suffered from a high false-positive rate.?’ The test
specifications for VFE have previously been described elsewhere.?°

The rapid screening module MRF-S was derived from the full-
threshold MRF test using intensity just above threshold (minimum
required suprathreshold) at each test location. This was chosen to
ensure that stimuli had high specificity and sensitivity to detect
subtle field defects. Improving on the VFE application, the algorithm
contains test logic that retests abnormal locations up to three times
to reduce false-positive results. The module also performs risk
calculations based on zone analysis of field defects to increase the
specificity of results. It is intended for use as a rapid screening tool
to detect visual field defects, particularly in areas where a standard
perimeter would not be practical due to cost and transportation
logistics.

Previous studies have not evaluated MRF outside of a
metropolitan clinic environment or formally assessed user
acceptability. Several modifications have also been made to the
practical aspects of the testing procedure, including the addition
of a Bluetooth keyboard forimproved tactile feedback and the use
of a customized hood to fix the viewing distance and prevent light
interference from external sources. The primary aim of this study
was to assess the ability of MRF-S to detect visual field defects in
patients from rural and remote settings, with a secondary aim of
evaluating user acceptability across several domains.

MATERIALS AND METHODS

Study Design

This was a prospective, multicenter, cross-sectional validation
study. Ethics approval was obtained from the University of Western
Australia Human Research Ethics Committee (RA/4/20/4146).
The study was performed in accordance with the tenets of the
Declaration of Helsinki. All participants gave informed consent
before inclusion.

Participants

To consider the general applicability of the MRF test, participants
were recruited from several rural sites in Australia through two
separate clinical services: Lions Outback Vision (LOV) and Outback
Eye Service (OES). Lions Outback Vision is a visiting mobile
ophthalmology clinic, which services rural towns across the state
of Western Australia. Outback Eye Service is the outreach service
from the Prince of Wales Hospital in Sydney. It provides the sole
public ophthalmology service for western New South Wales (NSW),
serving regional and remote centers across two-thirds of the state.
Referrals to both services are sourced from a combination of general
medical practitioners and optometrists.

Inclusion criteria were: (1) age over 50 years or 40 years with a
family history of glaucoma, (2) best-corrected visual acuity of at least
6/12intheincluded eye, and (3) no history of intraocular surgery within
the last 3 months. There were no additional exclusion criteria based
on the presence of comorbidities such as diabetes or hypertension.
Participants consisted of a convenience sample recruited between
February and October 2019. Both eyes were included unless one of
the eyes failed to meet inclusion criteria as specified above. While
participants had not previously performed MRF testing, most had
experience with other forms of visual field exam.

Test Procedure

Participants underwent routine clinical examination and
investigations including IOP measurement, slit-lamp examination,
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and ocular coherence tomography of the optic disk (Topcon 3D
OCT-1 Maestro). Participants then proceeded to visual field testing
with MRF-S and a reference test (see later) on the same day in
random order. Following testing, the glaucoma status of each
patient was recorded as determined by a trained ophthalmologist.

Melbourne Rapid Fields screening module testing was
performed in a dark room free from distractions with appropriate
near correction and occlusion of the fellow eye. An iPad Pro
Generation 1 (Apple, Cupertino, CA, USA) connected to a Bluetooth
keyboard running the MRF-S application was prepared within a
custom viewing hood to shield unwanted light from the screen and
fix the viewing distance at 33 cm. Participants used the keyboard
spacebar as a response button to indicate when a stimulus had
been seen. Standardized instructions were provided, and a brief
practice trial was performed before commencing the test. If both
eyes met inclusion criteria they were tested consecutively. Figure 1
demonstrates the patient setup during testing with an illustrative
sample of the screen and the result from the MRF-S application.

The reference test was chosen based on the availability of
equipment at the recruitment site. Participants recruited through
LOV were tested with the Octopus 600 24-2 dynamic strategy (Haag-
Streit, Koniz, Switzerland) while patients recruited through OES used
the Humphrey Field Analyzer 2 24-2 SITA Standard strategy (Carl
Zeiss, Oberkochen, Germany) both of which have been extensively
validated.?'-23 Reference field tests were conducted in a dark room
according to the manufacturer’s instruction with the appropriate
trial lens.

A subset of participants was chosen at random to complete
a short iPad-based questionnaire designed to evaluate user
acceptability. Participants were asked to rate the simplicity, comfort,
and overall test experience on a Likert scale between 1 and 5 for
both MRF-S and the reference test. Test durations were recorded
for each visual field test.

(A

Figs 1A to C: (A) Patient positioning and iPad setup during the testing procedure; (B) Screenshot during testing with the red fixation cross and a
test spot shown at lower left; (C) Sample output of Melbourne Rapid Fields showing the inferior nasal defect. MRF-S Risk output is shown in the
lower right
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Statistical Analysis

We calculated the minimum sample size required for validation
of this screening test using a method described by Bujang and
Adnan.?* Assuming a field defect prevalence of 20%, we required
sample size of 245 participants (including 49 with visual field
defects) to achieve a power of 80% for detecting a change in the
percentage value of sensitivity from 0.50 to 0.70, based on a target
significance level of 0.05.%*

We used two different MD cut-offs to define a positive reference
test. An MD less than —6 was used to define moderate field defects
and worse, and an MD less than —3 defined mild field defects
and worse. Cut-offs were chosen based on previously described
definitions,?® with consideration for the severity of defect that
is clinically important to detect in a screening population while
balancing the issue of high false-positives. The summary measure
provided by MRF-S is a percentage risk of abnormality ranging
from 2-99% (MRF-S Risk). This score is calculated with an algorithm
based on a number of missed points, giving greater weight to
missed points that form a cluster within the same zone. We did
not prespecify test positivity cut-offs for MRF-S Risk but planned
to identify cut-offs based on exploratory analyzes of receiver
operating characteristics (ROC) curves derived using the MRF-S
risk index. Although glaucoma status was recorded to describe
the study population, we did not use glaucoma status to define
cases positive for a field defect. Reference positive cases were
defined solely according to MD scores returned from the Octopus
or HFA tests.

We classified a test with poor reliability as having >33% false-
positives. Unreliable tests on either MRF-S or the reference test
were excluded from the analysis. We did not use false-negatives
to define reliability due to biological explanations for high false-
negatives in those with known visual field defects.?®?” Melbourne

P16 (16%)
FN: 073 (0%)

Test imo: 2m1s Dato: 8 Jul 2019 10:28am
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Rapid Fields screening module does not record fixation losses but
provides voice prompts to maintain fixation.

Statistical analysis was performed using SPSS Statistics 26 (IBM,
New York, USA). Melbourne Rapid Fields screening module Risk
results were used to produce ROC curves for both moderate (MD
worse than —6) and mild (MD worse than —3) visual field defects
and the area under the curve (AUC) was calculated. Receiver
operating characteristics analysis is a widely used method of
evaluating diagnostic accuracy in which the performance indices
are not impacted by arbitrarily defined thresholds.?® By exploring
the ROC curves, we chose an appropriate MRF-S Risk cut-off and
utilized this to calculate performance characteristics (sensitivity,
specificity, positive and negative predictor values, positive and
negative likelihood ratios). Correlation coefficients were used to
describe the relationship between MRF-S Risk and MD. To evaluate
user acceptability, we compared mean Likert scores and test
durations using paired sample t-tests, with a p value of <0.05 to
indicate significance.

REesuLTs

Participants

Our study included 252 eyes of 142 participants. Of these, 111
eyes of 57 patients were recruited from LOV and 141 eyes of 85
patients were recruited from OES. Three eyes were excluded from
the statistical analysis because of poor reliability due to high false-
positives, with 249 eyes remaining in the final analysis. All three of
the unreliable tests were performed on the MRF-S test. A patient
flow diagram is presented in Flowchart 1.

Baseline demographic and clinical characteristics of participants
are presented in Table 1 according to their recruitment site. The
mean age of participants was 63.4 years at LOV and 70.9 years at
OES. The LOV cohort (n = 57) consisted of 23 glaucoma patients,
18 glaucoma suspects, and 16 patients without signs of glaucoma,
using definitions outlined by Foster et al.2° The OES cohort (n = 85)
consisted of 67 patients with glaucoma and 18 glaucoma suspects.
Mean IOP was 17.5 mm Hg among the LOV cohort and 14.4 mm
Hg among the OES cohort. Patients used glaucoma treatment as
deemed appropriate by their usual practitioner.

Flowchart 1: Flow diagram of participant inclusion

57 patients from Lions Outback Vision invited
to partipate after meeting inclusion criteria

.

57 patients provided
informed consent

.

111 eyes of 57 participants
met criteria for inclusion

Diagnostic Accuracy
Receiver operating characteristics curves illustrating the diagnostic
ability of MRF-S to identify mild and moderate visual fields defects
at various MRF-S risk levels are presented in Figure 2. Selected
coordinates of the ROC curves showing the corresponding
sensitivities and specificities are presented in Table 2. The AUCs for
mild and moderate visual field defects were 0.81 [95% confidence
interval (Cl) 0.75-0.87] and 0.87 (95% Cl 0.83-0.92), respectively,
indicating “very good” diagnostic accuracy according to the
classification by Simundi¢.°

By examining the ROC curve and corresponding sensitivities
and specificities, an MRF-S Risk of >55% was chosen for identifying
moderate field defects (gray in Table 2). Similarly, an MRF-S Risk
criterion of 25% was chosen for identifying mild field defects
(gray in Table 2). Cross-tabulation of the MRF-S results against
the reference field test is presented in Table 3. Table 4 presents
various measures of diagnostic accuracy using the selected MRF-S
Risk criteria. Pearson’s correlation coefficient between MRF-S Risk
and reference MD scores was —0.664 (95% Cl —0.758 to —0.571),
indicating a moderately strong negative correlation (higher MRF-S
risk correlates with more negative MD).3!

Table 1: Demographic and clinical characteristics of participants

Lions Outback Vi- Outback Eye Service
Characteristic sionn=157 n=2385
Age (years), mean (SD) 63.4(9.5) 70.9 (15.7)
Sex, n (%)

Male 35(61) 52(61)
Female 22 (39) 33(39)
BCVA (LogMAR), mean 0.10(0.11) 0.14 (0.14)

(SD)

IOP (mm Hg), mean (SD) 17.5(5.2) 14.4 (3.9)

Glaucoma status, n (%)
Glaucoma 23 (40) 67 (79)
Glaucoma suspect 18 (32) 18 (21)
Normal 16 (28)

SD, standard deviation; BCVA, best-corrected visual acuity; IOP, intraocular
pressure

85 patients from Outback Eye Service invited
to partipate after meeting inclusion criteria

.

85 patients provided
informed consent

v

141 eyes of 85 participants
met criteria for inclusion

.

Combined convenience sample of
252 eyes of 142 participants

3 eyes of 3 participants excluded due
to >33 percent false-positives on MRF

v

.

249 eyes of 142 participants
included in final analysis
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Figs 2A and B: Receiver operating characteristic curves for detecting moderate (mean deviation < —6 dB, (A) and mild (mean deviation < —3 dB,
(B) defects on the Octopus or Humphrey Field Analyzer for different levels of risk returned from the Melbourne Rapid Fields-Screening test

Table 2: Sensitivity and specificity of Melbourne Rapid Fields-Screening
test for various MRF-S risk levels compared with mean deviation returned
from reference test

Moderate field defect Mild field defect
MRE-S (MD < —6dB) (MD < -3dB)
Risk Sensitivity Sensitivity Specificity
level (%) (%) Specificity (%) (%) (%)
6 953 58.9 83.7 63.5
15 90.7 65.0 78.9 69.8
25 90.7 73.0 76.4 77.8
35 90.7 76.1 74.8 80.2
45 89.5 77.9 73.2 81.7
55 88.4 81.0 69.9 83.3
65 86.0 82.2 68.3 84.9
75 83.7 84.7 66.7 88.1
94 80.2 86.5 634 89.7
98.5 4.7 98.2 4.1 98.4

MRF-S, Melbourne Rapid Fields-Screening; MD, mean deviation

User Acceptability

Arandom subset of 117 participants (LOV = 32; OES = 85) completed
asurvey to assess the simplicity, comfort, and overall test experience
of MRF-S compared with the reference visual field tests (Octopus or
HFA). Participants rated the simplicity of MRF-S significantly higher
(t=9.59, df = 115, p < 0.001) with a mean Likert scale score of 4.61
(SD =0.69) compared with 3.47 (SD = 1.22). Melbourne Rapid Fields
screening module was also rated as more comfortable (t = 3.07, df
=30, p = 0.002), with a mean score of 4.26 (SD = 0.86) compared
with 3.47 (SD = 1.22). Overall test experience was higher for MRF-S
(t=9.20, df = 116, p < 0.001), with a mean score of 4.41 (SD = 0.87)
compared with 3.23 (SD = 1.32).

Melbourne Rapid Fields screening module took an average of
1 minute 53 seconds to complete across all participants compared
to 5 minutes 55 seconds for the reference tests. Melbourne Rapid
Fields screening module had a shorter duration by 4.03 minutes
(95% Cl 3.82-4.24) compared with the reference tests (t = 37.3, df
= 229, p < 0.001). There were no adverse events identified from
performing either MRF-S or the reference visual field tests.

Journal of Current Glaucoma Practice, Volume 15 Issue 3 (September—December 2021)

Table 3: Cross-tabulation of Melbourne Rapid Fields-Screening risk
against reference test mean deviation

Moderate field defect

Reference positive  Reference nega-

(MD < —6) tive (MD > —6) Total
MREF-S positive 76 31 107
(Risk >55%)
MRF-S negative 10 132 142
(Risk <55%)
Total 86 163 249

Mild field defects

Reference positive  Reference nega-

(MD < -3) tive (MD > —3) Total
MREF-S positive 94 28 122
(Risk >25%)
MRF-S negative 29 98 127
(Risk <25%)
Total 123 126 249

MREF-S, Melbourne Rapid Fields-Screening; MD, mean deviation

Discussion

Our study demonstrates that MRF-S can identify moderate visual
field defects when compared with traditional field machines with
very good diagnostic accuracy. Using an MRF-S risk criterion of
55%, MRF-S identified participants with moderate field defects
with a sensitivity and specificity of 88.4 and 81.0%, respectively.
Melbourne Rapid Fields screening module can also identify mild
field defects with very good diagnostic accuracy. Adopting an
MRF-S risk criterion of 25%, MRF-S identified mild field defects
with a sensitivity and specificity of 76.4 and 77.8%, respectively.
Based on the results of a standardized questionnaire, MRF-S was
rated as being simpler and more comfortable for participants than
traditional field testing, with a superior overall test experience. Test
durations were on average 4 minutes shorter compared with the
reference field tests.

The results of our study are comparable or superior to
previously published studies evaluating the utility of screening tests
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Table 4: Diagnostic accuracy measures with 95% confidence intervals
Moderate field defect with 55% MRF-S risk criterion

Estimate  Lower limit  Upper limit
Sensitivity (%) 88.4 79.2 94.0
Specificity (%) 81.0 74.0 86.5
Positive predictive value (%) 71.0 61.3 79.2
Negative predictive value (%) 92.9 87.1 96.4
Positive likelihood ratio 4.65 335 6.44
Negative likelihood ratio 0.14 0.08 0.26

Mild field defect with 25% MRF-S risk criterion

Estimate Lower limit  Upper limit
Sensitivity (%) 76.4 67.8 834
Specificity (%) 77.8 69.3 84.5
Positive predictive value (%) 77.0 68.4 84.0
Negative predictive value (%) 77.2 68.7 83.9
Positive likelihood ratio 344 2.45 4.84
Negative likelihood ratio 0.30 0.22 0.42

MRF-S, Melbourne Rapid Fields-Screening

for visual field defects. Tsapakis et al. performed a validation study
on 20 eyes of 10 patients, comparing a computer-based field test
with a Humphrey perimeter using three threshold levels: —12 dB
(low), —8 dB (medium), and —4 dB (high). Reported AUCs for their
low, medium, and high thresholds were 0.762, 0.782, and 0.837,
respectively.® After applying optimal cut-off points, they reported
sensitivities and specificities of 63.7 and 73.5% for high threshold
(mild loss), 79.0 and 64.6% for medium threshold (moderate loss),
and 94.2 and 49.7% for low threshold.® The duration of the screening
test was approximately 2-3 minutes.

Peristatis a web-based suprathreshold perimeter, which can be
performed on any computer monitor of at least 17 inches. Lowry et
al.32 evaluated Peristat against Humphrey visual fields among 63
glaucoma patients and 30 healthy controls. They reported AUCs
ranging from 0.77 to 0.81 for mild disease (MD > —6 dB on HFA) and
0.85 to 0.87 for moderate disease (MD < —6 dB on HFA) depending
on the chosen contrast threshold.3? This appears to be a similar
level of performance to that observed in our study although the
duration of the test was longer than MRF-S at around 5 minutes.

Rarebit is a computer-based test that can be performed on a
15-inch monitor, but again with a longer test duration of about
6 minutes.> Brusini et al.3* evaluated various algorithms for
distinguishing between controls and glaucomatous eyes using
Rarebit and reported AUCs ranging from 0.89 to 0.95. Interestingly,
the Pearson’s correlation coefficient between HFA MD and the
Rarebit summary measure was low at 0.38 among glaucoma
patients.33 One of the relevant methodological differences was the
exclusions of patients with ocular hypertension from this analysis,
which may lead to spectrum bias and would be expected to produce
more favorable performance characteristics.3***

Frequency doubling technology (FDT) is another relatively
portable method of visual field testing, but with a higher cost
than an iPad-based test. Robin et al.3* evaluated various glaucoma
screening strategies on 659 participants. For FDT alone, reported
sensitivities were 79-84% with specificities of 55-66% depending
on the magnitude of loss.3®> Melbourne Rapid Fields screening
module appears to return better diagnostic performance for its
screening test for mild and moderate defects (Table 4).
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Important strengths of our study include: (1) its prospective
design (2) diverse sampling from a rural cohort, and (3) evaluation
of user experience in addition to test performance. The prospective
nature of the study allowed us to consistently apply standardized
testing procedures and to collect pre-specified data from all
participants. The chosen population enabled the evaluation of a
diverse rural cohort from multiple sites and two separate clinical
services, reflecting the heterogeneity and real-world challenges of
screening for visual field defects. These characteristics are relevant
as the major benefits of affordability, portability, and shorter test
durations are of particular importance within rural and remote
areas.

Our study has several limitations. Patients were enrolled as a
convenience sample which has the potential to introduce selection
bias.>® Due to the broad inclusion criteria, it was not feasible to
recruit patients consecutively within the constraints of operating a
busy outreach specialty clinic. Within the cohort, there was variation
in the level of previous experience with performing visual field
tests. Although all participants were unfamiliar with the MRF-S
test, most glaucoma patients had performed the reference tests
on one or more occasions.

As the first validation study of the rapid MRF-S module,
performance compared with similar tests is promising for
its potential use in glaucoma screening. Despite this, further
improvements to the test strategy are necessary. Although
we have demonstrated the ability of MRF-S to identify field
defects among a clinic population with a high burden of disease,
specificities around 80% remain problematic for screening
tests. When applied to a cohort of mostly healthy patients,
numerous false-positives would be expected, impacting the cost-
effectiveness of a screening program. Further work is required to
apply MRF-S outside of a clinic environment to establish accurate
false-positive rates in a healthy cohort. A hybrid strategy, in which
individuals initially identified as abnormal undergo repeat testing
or sequential testing with MRF-S or the full MRF module, has
the potential to improve specificity to a range more suitable for
glaucoma screening.

In the context of the COVID-19 pandemic, many communities
around the world are in a state of isolation with limited access to
ophthalmic professionals. An advantage of MRF is its potential to
detect and monitor visual field defects remotely without placing
staff and patients at risk. The MRF application was specifically
designed for this purpose, with in-built instructional voice
prompts and remote sharing capabilities. While our study shows
the utility of MRF-S in a non-metropolitan environment, further
work evaluating MRF-S in an unsupervised home environment
is required.

ConcLusioN AND CLINICAL SIGNIFICANCE

Our study demonstrates the potential of MRF-S to accurately
identify patients with both mild and moderate visual field defects
inrural locations. The test delivers afavorable user experience, with
higher patient ratings for simplicity, comfort, and overall experience
when compared with traditional field machines. The duration of
MRF-S was significantly shorter than reference tests, addressing one
of the important practical challenges associated with incorporating
visual field assessment into glaucoma screening. Further study
is required to explore the utility and cost-effectiveness of MRF-S
within alarge-scale population screening program and to evaluate
its reliability within unsupervised environments.
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