
Purpose
• The demographics of the patients are presented 

in  Table 1. 
• 76% of the patients (13/17) had perfect 

adherence to the testing regimen. Two patients 
(12%) took no tests. Of the 68 tests prescribed, 
56 were taken (82.4%).

• The results of ICCs are presented in Table 2.

Methods

Results

Conclusions

Contact: reza@willseye.org

• To evaluate the compliance with the testing 
and repeatability of VisuALL H head-mounted 
perimeter (Olleyes Inc. Summit, NJ) which is 
a home-based virtual perimeter. 

• This prospective study included 16 patients (32 
eyes) with open-angle glaucoma from the 
glaucoma services of Wills Eye Hospital and 
from the University of Alabama at Birmingham 

• Patients were provided with a VisuALL H 
perimeter (Figure 1), received remote training, 
and were tasked with performing four 24-2 tests 
in four weeks.

• Compliance with the testing regimen was 
calculated as the number of tests completed 
over the total number of tests prescribed (n = 
64), expressed in percent. 

• The repeatability was assessed by determining 
the intra-class correlation coefficient (ICC)  
between the mean deviation (MD), pattern 
standard deviation (PSD), and global and 
quadrants mean sensitivity values of the first 
three tests.

• ICC values below 0.40 indicate poor reliability, 
values between 0.40 and 0.59 indicate fair 
reliability, values between 0.60 and 0.74 
indicate good reliability, and values between 
0.75 – 1.0 indicate excellent reliability.

• Prior studies have reported 69-95% compliance with the home 
perimetry, consistent with ours(82%).

• The test-retest reliability of the mean deviation, pattern standard 
deviation, and mean sensitivity values were excellent.

• Home-based monitoring of visual filed has the potential of remote 
glaucoma functional testing.
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Table 1. Demographics and severity of the visual filed of the patients.

Table 2. The inter-class correlation coefficient of mean deviation, pattern standard deviation, and mean 
sensitivity values. 

Figure 1. The components of the virtual reality platform, VisuALL H. References
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 N (%) 
Gender (Female) 8 (50) 
Race (White) 13 (81) 
Visual field severity N (%) of eyes 

Mild 19 (59) 
Moderate 8 (25) 
Severe 5 (16) 

 Mean ± SD 
Age (years) 58 ± 10 

 

Humphrey Visual Field (HVF). The glaucoma group con-
sisted of 52 eyes of 26 patients with a controlled mild (mean
deviation>−6 dB) or moderate and severe (mean deviation
between −6 and −12 dB and < −12 dB, respectively) open-angle
glaucoma13: glaucomatous appearance of the optic nerve
(increased cup-to-disc ratio, rim thinning, and/or retinal nerve
fiber layer defects indicative of glaucoma), and a reproducible
(false positive, fixation loss, and false negative of ≤15%)
abnormal SAP. IOP was not used as a glaucoma criterion.

Exclusion criteria were subjects with a history of any
systemic or ophthalmic conditions affecting central vision,
history of intraocular surgery (except uncomplicated cataract
or keratorefractive surgery > 6mo before testing), using any
medication affecting vision or influencing reaction time,
spherical refractive error > ±5.00 and astigmatism > ±2.00,
best-corrected visual acuity < 20/30, a closed angle found on
gonioscopy, and those unwilling and/or unable to participate.

All participants had visual field testing with HFA
[24-2, Swedish Interactive Threshold Algorithm (SITA)
Standard] and VisuALL (24, T algorithm). All HVFs were
evaluated for various artifacts including eyelid, rim, fatigue,
or learning effects artifacts, and visual field defects caused
by a disease other than glaucoma (eg, neurological or retinal
diseases); the eyes with such artifacts were excluded.

The VisuALL (Olleyes Inc. Summit, NJ) is a lightweight
and portable device. The VisuALL does not require eye
patching for testing, because each eye is stimulated by an
individual screen and each screen is completely isolated from
the fellow one. In addition, the screen is located only 60.5mm
in front of the eye which avoid overlap of the screens.

The patient does not need to maintain a particular head
position and the headset is adjustable to optimize comfort
for the patient. The headset is connected to a computing
device and the data is saved on a shared cloud with access
for eye-care providers. The VisuALL system is composed of
2 main parts of the hardware and software. The hardware
includes 3 components: a HMD; a laptop, phone or tablet,
and a Bluetooth connected handpiece (ie, response button).
In Figure 1, the latest version of the device which could be
connected to a tablet, cellphone, or laptop via Bluetooth is

shown. The HMD weights 300 g with an organic light
emitted diode display having a resolution of 3840×2160
pixels and a refresh rate of 75 Hz. The display is divided into
2 halves (one for each eye) with a resolution of 1920×2160
pixels on each half. The display size is 125.4×70.56 mm and
when worn subtends a field of view up to 100 degrees. The
screens are located at 60.5 mm from the eye. The HMD has
2 tracking systems, inertial measurement units consisting of
gyroscopes and accelerometers, and infrared-based position
tracking with 2 arrays of 6 infrared-based sensors. The
HMD infrared cameras have a frame rate of 120 fps. The
eye-tracking system has an accuracy of <1 degree. The eye-
tracking system checks the gaze position before showing
the stimulus to automatically adjust the location of the
stimulus. If the fixation is appropriate, the test continues
without variations. If the eye-tracking system detects an
eccentric fixation, but still within central 15 degrees, the
system readjusts the stimulus locations based on the new
fixation point. If fixation is detected outside the central 15
degrees, the test stops and the device presents a signal
requesting the patient to return to the central fixation target.
The range of interpupillary distance covered by VisuALL is
54 to 71mm which satisfies the majority of the tested sub-
jects. Each monitor has a fixation target, patients with
normal fusion and pupillary diameters in the covered range
by VisuALL see only one fixation target. If the patient sees 2
fixation targets (pupillary diameter <52 or > 71mm or lack
of fusion), one monitor is turned off and each eye is tested
separately. In our series, we did not have any patient
requiring monocular testing.

The VisuALL thresholding algorithm T was used in
this investigation. The testing characteristics are summar-
ized in Table 1. The machine also has a suprathreshold
strategy (SupraT) which in addition to checking the visual
field, it provides the patient’s reaction time at each tested
point. Central 24-2 tests 50 locations over the central 24
degrees in a 6-degree grid pattern that straddles the hori-
zontal and vertical midlines, that is, targets are located 3
degrees either side of the midlines. The blind spot is mapped
at a location just a degree below the horizontal line.

FIGURE 1. The VisuALL headset with the response button and the WebApp. Figure 1 can be viewed in color online at www.glaucomajournal.com.
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Test 1 

 
Test 2 

 
Test 3 

ICC 95% Confidence interval P-value 
Lower 
bound 

Upper 
bound 

MD (dB)  -2.58 -2.36 -2.47 0.92 0.83 0.95 < 0.001 
PSD (dB 6.34 6.22 6.15 0.94 0.89 0.97 < 0.001 
Global MS (dB)  28.14 28.27 28.35 0.91 0.81 0.95 < 0.001 
Supero-nasal MS (dB) 26.92 26.73 26.68 0.90 0.82 0.95 < 0.001 
Supero-temporal MS (dB) 27.67 27.92 28.05 0.85 0.70 0.91 < 0.001 
Infero-temporal MS (dB) 29.66 29.78 29.85 0.83 0.68 0.90 < 0.001 
Infero-nasal MS (dB) 28.47 28.82 29.01 0.94 0.79 0.94 < 0.001 
Central MS (dB) 28.51 28.16 28.79 0.91 0.74 0.92 < 0.001 
Peripheral MS (dB) 28.03 28.30 28.22 0.89 0.78 0.93 < 0.001 

 


