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Purpose: The aim of this study was to assess the benefit and feasibility of
the teleophthalmology GlobeChek kiosk in a community-based program.
Design: Single-site, nonrandomized, cross-sectional, teleophthalmologic
study.

Methods: Participants underwent comprehensive evaluation that con-
sists of a questionnaire form, brief systemic evaluation, screening visual
field (VF), and GlobeChek kiosk screening, which included but not
limited to intraocular pressure, pachymetry, anterior segment optical
coherence tomography, posterior segment optical coherence tomography,
and nonmydriatic fundus photography. The results were evaluated by a
store-and-forward mechanism and follow-up questionnaires were
obtained through phone calls.

Results: A total of 326 participatents were screened over 4 months. One
hundred thirty-three (40.79%) participants had 1 condition in either eye,
and 47 (14.41%) had >1 disease. Seventy (21.47%) had glaucoma, 37
(11.34%) narrow-angles, 6 (1.84%) diabetic retinopathy, 4 (1.22%)
macular degeneration, and 43 (13.10%) had other eye disease findings.
Age >65, history of high blood pressure, diabetes mellitus, not having a
dental examination >5 years, hemoglobn Alc measurement of >5.6,
predibates risk score of >9, stage 2 hypertension, and low blood pressure
were found to be significant risk factors. As for the ocular parameters, all
but central corneal thickness, including an intraocular pressure >21 mm
Hg, vertical cup to disc ratio >0.7, visual field abnormalities, and retinal
nerve fiber layer thinning were found to be significant.
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Conclusions: GlobeChek kiosk is both workable and effective in increas-
ing access to care and identifying the most common causes of blindness
and their risk factors.
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he leading causes of blindness are cataract, diabetic retinop-

athy (DR), glaucoma, and age-related macular degeneration
(AMD).1 Several demographic variables, such as race, ethnicity,
socioeconomic status, and level of education may influence the
prevalence of these common eye diseases, and the rate of eye
examinations.? Therefore, telemedicine, which is defined as the
electronic exchange and communication of medical information
between 2 locations, is now being routinely used to improve
screening and to monitor chronic eye diseases in at-risk popula-
tions around the world.> Moreover, teleophthalmology units have
proven to be beneficial for screening not just in lower-income
regions,* ® but also in rural and urban populations of developed
countries.”'! Despite the availability of technology necessary for
transmitting digital ocular images and remote interpretation,
teleophthalmology is still in its infancy.>'?

Many residents of northern Manhattan, a borough of New
York City, are Hispanic (71%) or African American (7%) who
live below the federal poverty level (27%), and/or have a low level
of education.'®> As mentioned above, given these demographics,
the community is at a higher risk of developing the most common
eye diseases. Between June and October 2018, the Edward S.
Harkness Eye Institute of the Columbia University Medical
Center conducted a teleophthalmology screening program using
a GlobeChek kiosk. Previously, the same group of investigators
conducted a similar project in the same neighborhood, both at
fixed sites and in a mobile van, and the results of that community-
based screening program showed that 25% of 8547 participants
screened were glaucoma suspects, 15% were deemed to need
further investigation of ocular diseases other than glaucoma, and
57% had never seen an eye doctor in their lifetime."*

A large fraction of the population from different socioeco-
nomic backgrounds faces various types of barriers, including cost,
time, and convenience barriers. Another barried emerges a lack of
understanding the importance of proper eye care, which leads to a
decrease in compliance with routine eye care for both low-income
population groups but also high-income ones. Therefore,
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teleophthalmologic methods are helpful in all socioeconomic
groups and eliminate these barriers.

There have been several logistical problems in the course of
development of teleophthalmology. In this regard, GlobeChek
kiosk is an innovative design addressing several of these problems
and involves a simple setup of the required equipment needed for
a comprehensive eye examination and provides easy accessibility
for any type of population. In this study, the primary purpose was
to test the GlobeChek kiosk, the first in the United States, at a
location with high volume and accessibility and to explore its
benefits and feasibility.

METHODS

This study adhered to the tenets of the Declaration of
Helsinki and was approved by the Columbia University Institu-
tional Review Board. A GlobeChek teleophthalmology kiosk
(Fig. 1) was placed in a high traffic area in front of the emergency
room of the New York Presbyterian Hospital Columbia Univer-
sity Campus for 4 months. Flyers and handouts were distributed to
announce the scheduled time and location for free vision screen-
ing and brief systemic evaluation. Three staff members, including
ocular technicians, and medical and college students, screened
each participant as follows:

e Brief medical history-taking that included self-identification of
ethnicity and race, address of residence, past medical, ocular
and family histories, including specific questions about diabe-
tes mellitus, hypertension, sleep apnea, high blood cholesterol,
smoking, and dental examinations. This questionnaire was
planned to help the evaluation of the risk factors for several
eye diseases, and the answers were used to detect relative risk
ratios (RRRs) for abnormal ocular, glaucoma, and anatomical
narrow-angle findings. Additionally, 7 questions of the “center
for disease control (CDC) Prediabetes Screening Test” were
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*Topcon TRK- 2P (Non FDA Approved device )

also included in the study, were scored and graded according to

its point chart.'> Finally, participants were also examined for:

1. Height and weight measurement for the calculation of body
mass index (BMI)

2. Blood pressure (BP) measurement using an electronic
sphygmomanometer

3. Hemoglobn Alc (HbAlc) testing (Alere Afinion point-of-
care assay, Abbott Park, IL)

e Next, participants were taken to GlobeChek Kiosk for four

different types of screenings (Fig. 1):

1. Visual acuity (VA) measurement using the Optec Plus
(Essilor Instruments, Lewisville, TX)

2. Intraocular pressure (IOP) measurement, autorefraction,
autokeratometry, and pachymetry using the auto kerato-
refractor/tonometer from topcon (TRK)-2P, which is cur-
rently a non—Food and Drug Administration-approved
device (Topcon Medical Systems, Inc., Oakland, NJ)

3. Anterior and posterior segment optical coherence tomog-
raphy (OCT) using the 3D OCT-1 Maestro (Topcon Medi-
cal Systems, Inc., Oakland, NJ)

4. Nonmydriatic fundus photography using the 3D OCT-1
Maestro (Topcon Medical Systems, Inc., Oakland, NJ) (See
Fig. 2)

Finally, 2 more additional measures are:

e IOP measurement via noncontact tonometry using the Reichert
7 Auto Tonometer (Cal Coast Ophthalmic Instruments, Inc.,
Torrance, CA)

e Peripheral visual field (VF) measurement using Humphrey
frequency doubling technology (FDT)

GlobeChek is a globe-shaped kiosk that is <5 feet long and
has a couple of openings for the participants to stand up and put
their heads into the openings, rest their foreheads and chins on the
visor. It can also be adjusted according to participants’ heights,
and it moves around a circular table; therefore, all tests can be

FIGURE 1. GlobeChek™ kiosk device, a flowchart of patient recruitment. BMI indicates body mass index; BP, blood pressure; FDT, frequency

doubling technology; OCT, optical coherence tomography.
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