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OBJECTIVES: To characterize the use of virtual visits, as well as compare the characteristics to in-person visits during the pandemic
period.
METHODS: This retrospective study included patients who had virtual and in-person ophthalmology visits from March 19, 2020, to
July 31, 2020, in a large multispecialty ophthalmic center. Exclusion criteria included patients aged less than 18 years old; canceled,
incomplete, mislabelled, and duplicated visits. 2943 virtual and 56,174 in-person visits were identified. A random sample of 3000 in-
person visits was created. Each visit was analyzed as an individual data point.
RESULTS: 2,266 virtual visits (2,049 patients, 64.3% female, mean [SD] age 64.3 [16.6] years old) and 2590 in-person visits (2509
patients, 59.5% female, 65.9 [15.8] years old) were included. Most virtual visits were classified as comprehensive ophthalmology
(34.6%), optometry-related (19.5%), and oculoplastics (13.0%). For in-person visits, the most common specialties were optometry
(29.8%), comprehensive ophthalmology (23.9%), and retina and uveitis (17.3%). The most common diagnoses in the virtual group
were from the eyelids, lacrimal system, and orbits group (26.9%), while in the in-person groups were choroid and retina conditions
(19.3%).
CONCLUSIONS: Numerous ocular conditions were evaluated and managed through virtual visits, and external complaints and
oculoplastic consults appear to be well-suited to the virtual format. Further studies focusing on visual outcomes and patient
experience will be beneficial.

Eye; https://doi.org/10.1038/s41433-022-01938-2

INTRODUCTION
Telemedicine is defined as the provision of clinical services using
communication technology between patient and provider. It has a
variety of proposed uses in ophthalmology, including manage-
ment of acute conditions such as red-eye and chronic conditions
such as diabetic retinopathy, age-related macular degeneration,
and glaucoma [1–5]. Adoption of tele-ophthalmology has been
slowed by availability, cost, barriers to integrating visual assess-
ment and imaging, and questions over diagnostic accuracy and
privacy [6, 7].
Tele-ophthalmology care is provided in one of two ways [8]. The

asynchronous way uses a “store-and-forward” method, in which
patient data is collected by trained personnel and uploaded to a
server. The data is then examined by an ophthalmologist and a
management decision is made without the need for patient-
physician interaction. This model has been successfully used in
retina clinics [2, 3]. In a synchronous way, real-time video
conferencing may be used to simulate an in-person encounter.
This model is most useful when ophthalmology specialists are not
readily available [9–11].
As part of the recent coronavirus disease (COVID-19) pandemic,

tele-ophthalmology emerged as a valuable asset to reduce
unnecessary exposure and follow social distancing guidelines.

Kilduff et al. described the creation of a virtual emergency tele-
ophthalmology service in the UK and reported that 21.4% of the
patients seen were determined to need in-person review at a
hospital [12]. In France, Bourdon et al. found the use of
telemedicine in a specialized ophthalmology emergency to be
safe and accurate in diagnosing serious conditions [13]. In Chile,
Arntz et al. piloted an open-access tele-ophthalmology clinic in
which ocular surface and eyelid pathologies were the most
common conditions seen [14]. Both Kilduff and Arntz reported
good feedback from patients. While these studies show potential
benefits of tele-ophthalmology during the (COVID-19) pandemic,
they did not compare against a control group and had a limited
number of cases.
On March 18, 2020, the American Academy of Ophthalmology

(AAO) recommended the cessation of non-urgent and non-
emergent office and/or surgical care [15]. In addition, Medicare
and Medicaid relaxed regulation relating to the use of and
reimbursement for telemedicine visits. Following these recom-
mendations, institutions initiated and/or increased real-time
virtual appointments for routine and urgent ophthalmic care in
the United States. The purpose of this analysis is to determine the
feasibility and characterize the virtual visits at a large multi-
specialty ophthalmic center during the COVID-19 pandemic as
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well as to compare the characteristics of virtual and in-person
visits during the same time period.

METHODS
This study is compliant with the Health Insurance Portability and
Accountability Act and adhered to the tenets of the Declaration of
Helsinki. It received approval from the Cleveland Clinic Foundation
Institutional Review Board and informed consent was not required due
to its retrospective, observational nature. The Cole Eye Institute (Cleveland
Clinic, OH) started offering real-time virtual appointments for ophthalmol-
ogy care on March 19, 2020, after the AAO recommended the cessation of
non-urgent and non-emergent office and/or surgical care [15]. All patients
with previously scheduled in-person appointments were contacted by
either providers or scheduling office personnel and were offered virtual
appointments. Patients attempting to schedule new appointments were
offered virtual visits from this date on. Virtual and in-person appointments
were billed in the same fashion. The decision for a virtual or in-person visit
was made at the patient’s discretion. Phone and video visits were available
through a secure channel and patients provided verbal consent before the
visit. Virtual appointments are still offered even after AAO advocated
resuming all care activities on April 17, 2020.
2,943 virtual and 56,174 in-person visits from March 19 to July 31, 2020,

at Cole Eye Institute were identified for this study. Using a random number
generator, a sample of 3,000 in-person visits was created. This sample size
was selected to provide a 95% confidence level and a 2% margin of error.
All virtual and sample in-person visits were screened for exclusion criteria:
patients aged less than 18 years old; canceled, incomplete, mislabelled,
and duplicated visits; and visits without patient-physician interaction (test
patients, imaging only visits). Clinical data were extracted between
October and November 2020 from electronic medical records (EMR).
Demographic characteristics (patient’s gender, age, race, insurance, and

median household income), type of virtual visit (video, phone, or hybrid),
presence of technical difficulties during the visit, patient status (new or
established patient), diagnosis (recorded primary diagnosis grouped by
ICD-10 or code for cosmetic conditions), diagnosis status (new or
established) and medication prescription were recorded and analyzed.
Median household income was calculated using data from the Census
Bureau according to residential zip codes registered in EMR [16]. Hybrid
visits were defined as any visit with both store-and-forward and real-time
conferencing components. Established patients were considered to have
one or more visits recorded in the EMR up to 3 years prior to the date of
interest. Diagnoses were grouped into categories according to the ICD-10
root codes by location: eyelids, lacrimal system and orbits (ICD-10 H00-
H06); conjunctiva (H10-H13); sclera, cornea, iris and ciliary body (H15-H22);
lens (H25-H28); choroid and retina (H30-H36); glaucoma (H40-H42);
vitreous body and globe (H43-H45); optic nerve and visual pathways
(H46-H48); ocular muscles, binocular movement, accommodation and
refraction (H49-H52); visual disturbances and blindness (H53-H59); other
disorders of eye and adnexa (H55-H59); and intraocular lens-related
conditions (Z96.1). The groups “systemic conditions” and “follow-up/
postoperative check” were generated to encompass the eponymous visit
reason. A diagnosis was considered new if it was not mentioned in any
prior ophthalmology visit.
Disposition from the visit was categorized in the following groups: (1)

follow-up visit within the same ophthalmology specialty, (2) provider-
initiated discontinuation of care (PID), (3) referral to a different
ophthalmology specialty, (4) referral to a primary care practitioner/clinical
specialist, (5) scheduled outpatient surgery, and (6) ambulatory procedures
(such as intravitreal injections and incision and drainage). PID was defined
as the absence of a written plan for a follow-up or follow-up pro re nata
(PRN) for a patient without any registered follow-up visit. The occurrence
of a follow-up appointment and the time to follow-up that had occurred
by the time of data collection were also recorded. “New” prescriptions
were those prescribed for the first time and those resumed after prior
discontinuation. When posology changed, the prescription was noted as
“changed.” If multiple medications were prescribed and one was new, then
the prescription was considered “new”. Artificial tears were not included in
the prescription collection.
Each visit was analyzed as an individual data point. Continuous variables

were summarized with mean and standard deviation and categorical
variables with frequencies in percentages. T-test or ANOVA were used to
assess relationships between continuous variables. Pearson’s chi-square
test of independence or Fisher’s exact test and test of proportions were

used to assess relationships between categorical variables. Significant
variables (P value < 0.05) are in bold. Analysis was done in R (v3.4, Mass).

RESULTS
After applying the exclusion criteria, 2266 virtual visits and 2590
in-person visits were included in the analysis. General demo-
graphics are summarized in Table 1. The majority of the virtual
visits occurred in comprehensive ophthalmology (34.6%), followed
by optometry (19.5%) and oculoplastics (13.0%). For in-person
visits, the most common specialties were optometry (29.8%),
comprehensive ophthalmology (23.9%), and retina and uveitis
(17.3%). Visit characteristics can be found in Table 2.
Among the virtual visits, 48.5% occurred through video, 48.5%

through telephone and 3.0% were hybrid visits. Table 3 sum-
marizes the characteristics of each type of virtual visit. Only 27
(1.2%) of the virtual patients experienced technical difficulties with
the causes as follows: 18 application malfunctions, 3 sign-in issues,
2 connection difficulties, 2 video failures, and 2 sound problems.
14 of the video visits with technical issues were converted to
phone visits, with the remaining converted to a different video
platform.
Table 4 shows all diagnoses for virtual and in-person visits. The

most common diagnoses in the virtual group were from the
eyelids, lacrimal system, and orbits group (26.9%), followed by
sclera, cornea, iris, and ciliary body (12.3%) and glaucoma (12.1%).
The most common diagnoses in the in-person groups were
choroid and retina conditions (19.3%), followed by disorders of the
lens (13.0%) and glaucoma (12.8%). A new diagnosis was made in
28.2% of the virtual and 30.8% of the in-person patients during
the visit of interest (P= 0.47). Among newly diagnosed patients,
47.4% of the virtual diagnoses were from eyelids, lacrimal system,
and orbits group compared to 12.8% of the in-person diagnoses
(P < 0.001). The most common in-person new diagnosis was lens
disorders, with a frequency of 15.1% compared to 1.7% virtual
new diagnosis (P < 0.001). A list of the five unique most common
diagnoses and new diagnoses of virtual and in-person visits is
provided in Supplemental Table 1.

Table 1. Patient characteristics.

Virtual visits
(n= 2049)

In-person visits
(n= 2509)

P value

Gender, No. (%)

Female 1458 (64.3) 1538 (59.4) <0.001a

Male 808 (35.7) 1052 (40.6)

Age, mean (SD) 64.3 (±16.6) 65.9 (±15.8) 0.001b

Race, No. (%) 0.003a

White 1601 (78.1) 2035 (81.1) 0.01c

Black 344 (16.8) 326 (13.0) <0.001c

Asian 20 (1.0) 30 (1.2) 0.57c

Multiracial 26 (1.3) 31 (1.2) >0.99c

Other 8 (0.4) 8 (0.3) 0.88c

Unavailable, declined
and unknown

50 (2.4) 79 (3.1) 0.18c

Insurance, No. (%) <0.001a

Medicare 1054 (51.4) 1393 (55.5) 0.006c

Medicaid 148 (7.2) 186 (7.4) 0.85c

None 20 (1.0) 0 (0) <0.001c

Military 6 (0.3) 12 (0.5) 0.45c

Private 821 (40.1) 918 (36.6) 0.02c

Income, mean (SD) 58,357 (±20,192) 56,273 (±18,354) <0.001b

a: Pearson’s chi-square test; b: t-test; c: proportion test.
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New prescriptions for medication were initiated in 24.3% of the
virtual patients after their consults compared to 13.6% of in-
person patients (P < 0.001). Existing prescriptions were modified in
4.5% of the virtual patients compared to 2.0% of the in-person
patients (P < 0.001). Supplemental Table 2 shows the medication

types and prescription frequency in both virtual and in-person
visits.
Table 5 summarizes the patient disposition in both groups.

Virtual visits resulted in a follow-up 72.4% of the time compared to
70.3% following an in-person visit. Virtual patients had a provider-
initiated discontinuation of care in 15.9% of visits compared to
10.8% of in-person patients. Referrals to the patient’s primary care
provider or clinical specialist occurred in 0.8% of virtual patients
while none of the in-person patients were. Ambulatory procedures
were scheduled for 0.2% of the virtual patients compared to 7.2%
of in-person patients. 95.0% of the procedures after an in-person
visit occurred on the same day of the visit. Intravitreal injections
comprised 75.0 % of the ambulatory procedures in the virtual
group and 70.6% in the in-person group. Referrals to a different
ophthalmology specialty and outpatient surgeries were not
significantly different between groups.
At the time of final data collection (October and November

2020), 73.5% of the follow-ups after virtual visits had occurred,
compared to 46.6% after in-person visits. Among the completed
follow-ups after a virtual visit, 15.4% were once again virtual with
only 2.7% of the completed follow-ups after an in-person visit
being virtual. Only 7 patients were determined to need an in-
person follow-up visit on the same day after a virtual encounter.
Next-day follow-ups occurred in 1.1% of the completed follow-ups
following a virtual encounter and 1.1% following an in-person
encounter, while 5.1% and 7.1% respectively occurred between 2
and 6 days. Patient-associated discontinuation of care occurred
due to cancelations (4.6% and 3.5% in the virtual and in-person
visits, respectively), no shows (2.8% and 2.1%) and failure to
schedule a planned follow-up visit (10.4% and 2.4%). 8.7% of the
follow-ups after virtual visits were due on a future date (i.e., had
not occurred by the time of data collection), compared to 45.5% of
the follow-ups after in-person visits.

DISCUSSION
The ongoing COVID-19 pandemic created a demand for high-
quality, efficient, tele-ophthalmology care. Many institutions
around the world altered existing practices or established virtual
platforms to provide medical assistance for patients with acute
and chronic conditions [12–14, 17–19]. This study characterizes
one ophthalmic center’s experience with virtual consultations.
Virtual visits were conducted across multiple ophthalmic

specialties and addressed a variety of ocular complaints from
new and established patients. Referrals and surgical planning were
possible through the virtual setting. These metrics suggest
providers can diagnose and even manage some ocular conditions
virtually. Given the spectrum of ophthalmic conditions seen, not
all conditions can feasibly be treated. However, in characterizing
real-world experience with tele-ophthalmology, this study does
highlight several conditions that lend themselves to tele-
ophthalmology practice.
Proportionally, oculoplastics had the highest number of virtual

visits. When grouped together, chalazion, external and internal
hordeolum were the most common diagnoses in the virtual group.
This observation would be expected as this specialty and diagnosis
group does not require many specialized instruments, visual
assessment, imaging, or exam maneuvers. Other studies have also
found oculoplastics transitions well to the virtual format [20, 21].
Conversely, glaucoma, cornea, and retina evaluation require detailed
exam maneuvers, supplemental imaging, and other steps which are
not as appropriately addressed during virtual consultations. Accord-
ingly, the adjusted proportion of virtual retina consultations in this
study is low, which supports this observation. Though a high
proportion of glaucoma and cornea consultations occurred virtually,
they were related to uncomplicated complaints such as medication
reconciliation. Hybrid visits and home monitoring devices might
bridge this gap. However, this study found providers did not gravitate

Table 2. Visit characteristics.

Virtual visits
(n= 2266)

In-person visits
(n= 2590)

P value

Patient status, No. (%)

New 221 (9.8) 351 (13.6) <0.001a

Established 2045 (90.2) 2239 (86.4)

Specialties, No.
(%)

<0.001a

Comprehensive 785 (34.6) 618 (23.9) <0.001b

Optometry 443 (19.5) 772 (29.8) <0.001b

Oculoplastics 295 (13.0) 74 (2.9) <0.001b

Cornea 267 (11.8) 378 (14.6) 0.005b

Glaucoma 233 (10.3) 162 (6.3) <0.001b

Retina/uveitis 196 (8.6) 449 (17.3) <0.001b

Neuro-
ophthalmology

40 (1.8) 85 (3.3) 0.001b

Oncology 7 (0.3) 43 (1.7) <0.001b

Strabismus 0 (0) 9 (0.3) *

a: Pearson’s chi-square test; b: proportion test; * Inaccurate due to small
sample size.

Table 3. Virtual visits characteristics.

Video
(n= 1100)

Phone
(n= 1098)

Hybrid
(n= 68)

P value

Gender, No. (%)

Female 755 (68.6) 663 (60.4) 40 (58.8) <0.001a

Male 345 (31.4) 435 (39.6) 28 (41.2)

Age, mean (SD) 61.1 (16.7) 67.6 (16.1) 71.8 (11.9) <0.001b

Race, No. (%) 0.20c

White 872 (79.3) 843 (76.8) 58 (85.3) 0.13d

Black 168 (15.3) 205 (18.7) 7 (10.3) 0.03d

Asian 11 (1.0) 8 (0.7) 2 (2.9) *

Multiracial 13 (1.2) 16 (1.5) 0 (0) *

Other 6 (0.5) 3 (0.3) 0 (0) *

Unavailable,
declined, and
unknown

30 (2.7) 23 (2.1) 1 (1.5) *

Specialties, No. (%) <0.001c

Comprehensive 308 (28.0) 455 (41.4) 22 (32.4) <0.001d

Optometry 226 (20.5) 217 (19.8) 0 (0) <0.001d

Oculoplastics 268 (24.4) 27 (2.5) 0 (0) <0.001d

Cornea 120 (10.9) 146 (13.3) 1 (1.5) 0.001d

Glaucoma 102 (9.3) 124 (11.3) 7 (10.2) 0.29d

Retina/uveitis 49 (4.5) 109 (9.9) 38 (55.9) <0.001d

Neuro-
ophthalmology

20 (1.8) 20 (1.8) 0 (0) *

Oncology 7 (0.6) 0 (0) 0 (0) *

a: Pearson’s chi-square test; b: t-test; c: Fisher’s exact test; d: proportion test;
* Inaccurate due to small sample size.
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to the hybrid model and home monitoring devices were not studied
here. Finally, only 4 (0.2%) ambulatory procedures were observed in
the virtual setting compared to 186 (7.2% in the in-person setting),
suggesting that virtual encounters may interfere with management
decisions.
The higher prevalence of oculoplastic and external eye-related

visits in the virtual setting may be tied to the high rate of provider-
initiated discontinuation of care and patient failure to schedule a
follow-up visit. Many of these conditions were seen post-
operatively or for a check into the status of a self-limited or easily
treatable disease. For this reason, a provider might be inclined to
discontinue follow-up, or a patient to not schedule a follow-up
visit when the problem is resolved. However, this observation also
raises the possibility that virtual visits are prone to loss to follow-
up. Combined with a low ambulatory procedure rate after virtual
visits, it is possible that virtual visits may constitute a barrier to
care when concerned with a very time-sensitive visits or chronic
ones. Although long-term data is needed, in the meantime it may
be prudent to dedicate resources to at-risk patients.
A follow-up visit took place after 72.4% of the virtual visits in this

study, which conflicts with previous research in real-time tele-
ophthalmology during the COVID-19 pandemic. Kilduff et al. reported
that only 21.4% of the patients in an emergency tele-ophthalmology
setting required in-person review [12]. In a similar study, Bourdon
et al. stated that 27.0% of teleconsultations were followed in-person
review [13]. Given that visits in the present study ranged from acute
to chronic conditions, the higher rate of follow-up is expected. Indeed,
only 7 (0.6%) virtual visits required same-day in-person examination,
reinforcing this observation. Notably, virtual follow-ups were carried
out more often after virtual visits as compared to in-person visits,
which suggests a positive first virtual visit might lead to a second.
Given high levels of patient satisfaction with real-time virtual
encounters and increasing acceptance of this setting, the idea is
plausible [12, 14]. However, some of these visits may have also been
scheduled to reduce the risk of COVID-19 exposure. Although a
similar follow-up rate in the virtual and in-person settings was
observed (72.4% and 70.3% respectively), the comparisons between
groups are confounded by differing demographic characteristics,
ophthalmology specialties, and diagnoses.

Table 4. Diagnoses categories across total and new diagnoses.

Total diagnoses New diagnoses

Virtual visits
(n= 2266)

In-person visits
(n= 2590)

P value Virtual visits
(n= 639)

In-person visits
(n= 799)

P value

Diagnoses categories <0.001a <0.001c

Eyelids, lacrimal system, and orbit 610 (26.9) 184 (7.1) <0.001b 303 (47.4) 102 (12.8) <0.001b

Sclera, cornea, iris, and ciliary body 279 (12.3) 272 (10.5) 0.052b 51 (8.0) 74 (9.3) 0.45b

Glaucoma 275 (12.1) 331 (12.8) 0.052b 6 (0.9) 51 (6.4) <0.001b

Intra-ocular lens related conditions 184 (8.1) 251 (9.7) 0.062b 7 (1.1) 88 (11) <0.001b

Conjunctiva 175 (7.7) 70 (2.7) <0.001b 118 (18.5) 46 (5.8) <0.001b

Choroid and retina 155 (6.8) 500 (19.3) <0.001b 6 (0.9) 67 (8.4) <0.001b

Lens 144 (6.4) 337 (13) <0.001b 11 (1.7) 121 (15.1) <0.001b

Follow-up/Postop check 100 (4.4) 61 (2.4) <0.001b 1 (0.2) 19 (2.4) <0.001b

Other disorders of eye and adnexa 86 (3.8) 31 (1.2) <0.001b 49 (7.7) 16 (2) <0.001b

Systemic conditions 73 (3.2) 202 (7.8) <0.001b 27 (4.2) 66 (8.3) 0.002b

Vitreous and globe 64 (2.8) 128 (4.9) <0.001b 18 (2.8) 66 (8.3) <0.001b

Visual disturbances and blindness 64 (2.8) 56 (2.2) 0.160b 35 (5.5) 33 (4.1) 0.28b

Ocular muscles, binocular movement,
accommodation, and refraction

42 (1.9) 148 (5.7) <0.001b 7 (1.1) 42 (5.3) <0.001b

Optic nerve and visual pathways 15 (0.7) 19 (0.7) 0.899b 0 (0) 8 (1) *

a: Pearson’s chi-square test; b: proportion test; c: Fisher’s exact test; * Inaccurate due to small sample size.

Table 5. Disposition after virtual and in-person visits and
characteristics of follow-up visits.

Virtual visits
(n= 2266)

In-person visits
(n= 2590)

Disposition, No. (%)

Follow-up 1640 (72.4) 1821 (70.3)

PID 360 (15.9) 281 (10.8)

Referral to DOS 108 (4.8) 167 (6.4)

Referral to PCP/CS 19 (0.8) 0 (0)

Outpatient surgery 135 (6.0) 124 (4.8)

Ambulatory procedure 4 (0.2) 186 (7.2)

Virtual visits
(n= 1640)

In-person visits
(n= 1821)

Occurrence of follow-ups, No. (%)

Completed 1205 (73.5) 848 (46.6)

Canceled 76 (4.6) 64 (3.5)

No show 46 (2.8) 38 (2.1)

Not scheduled 170 (10.4) 42 (2.4)

Future date 143 (8.7) 829 (45.5)

Virtual visits
(n= 1205)

In-person visits
(n= 848)

Type of completed follow-up, No. (%)

Virtual 186 (15.4) 23 (2.7)

In-person 1019 (84.6) 825 (97.3)

Time to follow-up completion, No. (%)

Same day 7 (0.6) 0 (0)

1 day 13 (1.1) 9 (1.1)

2–6 days 62 (5.1) 60 (7.1)

1 week 129 (10.7) 164 (19.3)

2–4 weeks 332 (27.6) 268 (31.6)

5–25 weeks 643 (53.4) 330 (38.9)

26 weeks or more 19 (1.6) 17 (2.0)

Abbreviations: PID: provider-initiated discontinuity; DOS: different ophthal-
mology specialty; PCP: primary care practitioner; CS: clinical specialty.
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With respect to demographics, most patients for both virtual
and in-person visits were female, which is consistent with previous
observations [14, 22]. Virtual patients were younger and of higher
socioeconomic status (SES), which coincides with the demo-
graphic most likely to handle technology according to a recent
Pew Research poll [23]. Video patients were the youngest group,
as noticed by Hammersley et al. [24]. Additionally, our study
observed that 1.0 % of virtual visits were with uninsured patients
versus none in-person. Given the small number of these patients,
both results may be due to the sample of the population itself. The
predilection of uninsured patients for the virtual format may be
ascribed to multiple factors, which are beyond this discussion.
The young, female, and high SES cohort raises a question of

paradoxical inaccessibility to a format that is, in part, meant to
equalize patient access [25]. Part of this might be due to
technology. Video visits do require basic infrastructure and are
susceptible to technical difficulties, especially due to reliance on
internet connection. Conversely, phone appointments are widely
available and may be more time-efficient, but the lack of visual
clues interferes with the diagnostic process. A 2016 US Census
Bureau report found that 49.0% of households with annual family
incomes lower than $20,000 have internet in the home, compared
to 90.0% of households with incomes higher than $100,000 [26].
The same report found that 96.0% of households have telephone
access and the lower-income household is much more likely to
have telephone access as compared to internet access at home.
Mobile internet is an alternative, however, 59.0% to 72.0% of all
households have subscriptions to mobile plans. This is the setting
of 78.0 to 87.0% of all households with cellular phone plan alone.
Such findings suggest phone – landline or cellular – remains a
reliable modality of reaching a patient when a video fails.
However, this leaves the provider and patient in a situation no
different than before the video era.
The strengths of this study include a large and diverse

population, derived from a multispecialty clinic. Complaints
ranged from urgent complaints to the monitoring of chronic
conditions and medication checking. In addition, this study offers
a control group for comparison in the form of a randomly selected
in-person cohort from the same time period. Additionally, the
study took on quantitative aspects of virtual versus in-person
ophthalmology visits, an approach that is especially salient as the
virtual format requires further development.
Limitations in this study include its retrospective, observational

nature. The selection of a random sample of in-person visits for
comparison may have introduced a sampling bias. Since visits rely
on phone or internet connection, a selection bias could have been
introduced if only those with a successful response to technical
problems were charted. In this case, visits that were not
completed might not have been fully characterized. Moreover,
this study tracked virtual visits from the program’s implementa-
tion through its early development, so it is likely that operational
changes occurred as inefficiencies in the system were identified
and remediated. These development-related changes are beyond
the scope of this study’s capabilities to track and report on,
however, they likely did not influence the conclusion. Regarding
disposition after visits, a comparison between virtual and in-
person could not be performed reliably due to the reasons
discussed earlier. Strictly speaking, this study’s conclusions apply
to Cole Eye Institute and have limited external generalizability.
Furthermore, conclusions regarding the feasibility of ophthalmic
care are limited to the most prevalent conditions. By the nature of
this study, definitive conclusions regarding the feasibility of virtual
visits are not possible however, these findings may guide future,
randomized trials comparing the success of virtual format in
meeting the care needs of multiple conditions including imaging
use and surgical planning.
In conclusion, patients and providers are using tele-

ophthalmology in routine practice during the COVID-19 pandemic

despite its limitations. Virtual visits may be well suited to
oculoplastic and external eye complaints. Discontinuation of care
occurred more often among virtual patients, pointing to an
improvement opportunity in terms of scheduling follow-up.
Future studies oriented to visual outcomes, long-term follow-up,
and patient experience are needed.
Supplementary information is available at Eye’s website.

SUMMARY TABLE

What was known before

● The COVID-19 pandemic challenged health care.
● Ophthalmology virtual visits implementation has been slowed

by availability, cost, barriers to integrating visual assessment
and imaging, and questions over diagnostic accuracy and
privacy.

What this study adds

● Numerous ocular conditions were evaluated and managed
through virtual visits.

● Virtual visits may be well suited to oculoplastic and external
eye complaints.

● Discontinuation of care occurred more often among virtual
patients, pointing to an improvement opportunity in terms of
scheduling follow-up.
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