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ABSTRACT

Introduction: Amidst the COVID-19 pandemic,
telemedicine has emerged as a safe and cost-ef-
fective alternative to traditional ophthalmology
clinic visits. This study evaluated patient atti-
tudes towards telemedicine at a full-service,
retina-only practice to identify areas for growth
in implementation.
Methods: A survey was distributed to estab-
lished patients at University Retina and Macula
Associates following the completion of a tele-
medicine encounter in July 2021. On a 5-point
Likert scale, patients compared telemedicine to
in-person visits for six domains: ability to ease
COVID-related anxiety, efficiency, patient edu-
cation, quality of care, fulfillment of personal
needs, and convenience. Pearson’s v2 and

Fisher’s exact test were used to assess correla-
tions between demographic factors and patient
attitudes or preference towards telemedicine.
Results: Among 103 respondents, two-thirds
(68.7%) preferred in-person compared to tele-
medicine encounters. Overall, patients had a
neutral attitude towards telemedicine [mean
Likert rating (SD) = 3.11/5 ± 0.82]. Questions
assessing ‘‘patient education’’ and ‘‘telemedicine
efficiency’’ received the greatest proportion of
positive and negative responses, respectively.
Positive attitudes were more frequent among
patients with prior telemedicine experience
(87.5%) compared to never-users (71.8%;
p = 0.046). Patients C 75 years old tended to
negatively assess telemedicine regarding reduc-
tion of COVID-19-related anxiety, efficiency,
patient education, and physician facetime
(p\ 0.05 for all). A positive but non-significant
trend was observed between higher education
level and positive attitude towards telemedicine
(p = 0.18). Telehealth never-users more often
negatively rated receiving adequate facetime
with the physician virtually (54.7%) compared
to prior users (25.6%; p = 0.004). Younger age,
prior history of telemedicine use, and higher
education level were associated with increased
preference for telemedicine (p\0.05 for all).
Conclusion: Our findings revealed hesitance
remains among patients towards adoption of
telemedicine. Targeting age-, experience-, and
education-related barriers will be invaluable for
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increasing acceptance of this healthcare deliv-
ery model.

Keywords: COVID-19; Patient satisfaction;
Preference; Telemedicine; Retinal care

Key Summary Points

This article summarily describes the results
of a survey assessing patient perspectives
towards telemedicine for retinal disease.

Overall, patients had a neutral attitude
towards virtual visits.

Factors such as older age, lower
educational attainment, and telemedicine
inexperience negatively affected patient
attitudes.

Patients felt most positively about
telemedicine and patient education and
most negatively about perceived
inefficiencies of the technology.

Telemedicine provides ophthalmologists
the ability to better adapt to uncertainties
in the current clinical landscape;
nonetheless, additional work is indicated
to ensure satisfaction with care among
patients of diverse backgrounds.

INTRODUCTION

The global coronavirus disease 2019 (COVID-
19) pandemic has tremendously altered the
clinical landscape, requiring rapid adaptations
in healthcare delivery. Ophthalmology, a lar-
gely outpatient-based medical specialty, has
been forced to adjust to a healthcare crisis laden
with uncertainty. Compared to the pre-pan-
demic period, ambulatory outpatient visits
declined by 79% as non-emergent patient visits
were rescheduled and clinic workflows were
disrupted [1]. Despite innovations in the pro-
vision of patient care, an 18% decrease in pre-
dicted outpatient volume was observed by the
end of 2020 [2].

Considering these challenges, telemedicine
has become an invaluable tool for ophthal-
mologists striving to evaluate and manage
patients while simultaneously conforming to
social distancing guidelines. Indeed, multiple
investigations have reported a rapid accelera-
tion of practice adoption of this alternative care
model [3–6].

The opinions of clinicians towards this trend
have been queried extensively. In general,
reports have indicated positive provider atti-
tudes towards telemedicine and a preference
towards its continued use [7–9]. Comparatively,
patient attitudes regarding virtual encounters in
ophthalmology are less well characterized. Prior
investigations have noted patients welcomed
the ability to receive persistent care during the
pandemic with factors such as ease of use,
inexpensiveness, and decreased wait and travel
time affecting their satisfaction [10–12].
Nonetheless, significant concerns remain
regarding the patient-physician relationship
and the potential for medical errors [13, 14].
Furthermore, barriers to the uptake of tele-
medicine among specific sociodemographic
populations have been identified [15].

Despite previous investigations, further
description of patient attitudes towards tele-
medicine in ophthalmology is required to
appropriately identify disparities and ensure
satisfaction with its continued adoption in the
post-COVID era. Additionally, the management
of chronic retinal conditions would benefit
immensely from the sustained use of tele-
medicine [16–18]. Therefore, the aim of our
study was to characterize patient attitudes
towards telemedicine for retinal disease and
explore factors associated with satisfaction and
preference.

METHODS

Study Design

This cross-sectional study constituted an elec-
tronic survey at University Retina and Macula
Associates (University Retina), a multi-provider,
retina-only practice with several offices in
southwest Illinois. Survey respondents were
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established patients previously seen by one of
the providers at University Retina. Patients who
had never been evaluated at the practice or been
seen by an ophthalmologist in general were
excluded. Patients provided verbal consent,
responses were not coerced, and patients were
able to terminate participation in the survey at
any point. No stipend was provided for partici-
pation. Institutional review board approval was
exempt, as this study did not obtain identifying
information, and all subject data were recorded
anonymously. This study adhered to the Dec-
laration of Helsinki.

Data Collection

A 14-item questionnaire (SurveyMonkey�) was
distributed to patients following completion of
a telemedicine encounter between the dates
July 8, 2021, and July 22, 2021. This question-
naire was structured to assess patient satisfac-
tion with their virtual visit in six domains:
ability to ease anxiety of contracting COVID-19
(1 question), efficiency (1 question), patient
education (1 question), quality of care (2 ques-
tions), fulfillment of personal needs (2 ques-
tions), and convenience (1 question). Responses
were recorded using a 5-point Likert scale
(strongly disagree, disagree, neutral, agree, and
strongly agree; 1–5). Patients were additionally
queried to determine preference for tele-
medicine encounters relative to standard in-of-
fice visits. Finally, patients with prior
telemedicine experience were asked if they
would use telemedicine again in the future. The
complete list of survey questions is available in
Supplementary Material.

Patient demographic information collected
included age, gender, highest level of education
attained, knowledge of diagnosis, and previous
history of telemedicine use.

Outcome Measures

The primary outcome measure was the attitude
regarding telemedicine in our patient popula-
tion. A numerical value was calculated as the
average of the ordinal responses from Likert
scale across all questions. For example, if a

patient answered ‘‘strongly agree’’ for all eight
Likert-scale questions, their individual attitude
was calculated as 5. Attitudes were reported as
an ordinal variable, with a ‘‘positive’’ attitude
defined as C 4 average Likert rating for all
questions. Negative attitudes were defined as
B 2. All other attitudes were considered to be
‘‘neutral.’’

Statistical Analysis

Frequencies of positive attitudes were compared
across demographic factors by Pearson’s v2 or
Fisher’s exact test, where appropriate. Similar
analysis was employed to evaluate demographic
factors associated with patient preference for
telemedicine compared to in-person visits. All
statistical analyses were performed using
GraphPad Prism 9 (San Diego, CA), with the
level of significance set at p\ 0.05.

The internal consistency of the distributed
questionnaire was assessed using Cronbach’s a.
Using a power (p) of 0.80, with a b error of 0.20,
approximately 88 observations were required to
detect a hypothesized modest effect (Cohen
w = 0.3) of binary characteristics (gender, edu-
cation [high school or lower vs. beyond high
school], knowledge of diagnosis, prior experi-
ence with telehealth) on the attitude of patients
(positive or neutral/negative) towards tele-
medicine and approximately 80 observations
were required to detect a more robust effect
(w = 0.5) between different age groups. There-
fore, a target of 88 patients was determined for
our sample size.

RESULTS

Patient Demographics

In total, 103 patients completed a telemedicine
visit at University Retina and Macula Associates
and completed the survey. Their demographic
data are summarized in Table 1. Of all respon-
dents, 54.4% (n = 56) were female. Ages of
respondents varied: 25–34 (1.0% [n = 1]), 35–44
(1.0% [n = 1]), 45–54 (10.7% [n = 11]), 55–64
(20.4% [n = 21]), 65–74 (35.0% [n = 36]), and
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C 75 (32.0% [n = 33]). The highest level of
education completed by most respondents was
high school (46.2% [n = 48]), followed by col-
lege (25.5% [n = 26]), some college (10.7%
[n = 11]), master’s or other graduate-level
degree (10.7% [n = 11]). Seven respondents
(6.8%) did not finish high school.

At their virtual visit, 39.8% (n = 41) of
respondents were unaware of their specific
diagnosis, 38.8% (n = 40) were aware of their
diagnosis of age-related macular degeneration,
and 20.4% (n = 21) were aware of their

diagnosis of diabetic retinopathy. Nearly two-
thirds (62.1% [n = 64]) of patients had no prior
history of using telemedicine.

Patient Attitudes and Associated Factors

Collectively, patients had a net neutral attitude
towards telemedicine (mean Likert rating ± s-
tandard deviation [SD] = 3.11 ± 0.82; Cron-
bach’s a = 0.837); 18.4% (n = 19) of patients felt
positively overall, 9.7% (n = 10), felt negatively,
and 71.8% (n = 74) felt neutral.

Attitudes varied significantly across certain
demographic groups (Table 2). Stratification of
attitude by age revealed that patients C 75 years
old were significantly less likely to report a
positive attitude towards telemedicine
(v2 = 11.7, p = 0.003). Additionally, there was a
positive but statistically non-significant corre-
lation between higher education level and pos-
itive attitude towards telemedicine (p = 0.18); a
positive attitude was not observed in any of the
seven respondents who did not complete high
school. Conversely, 36.4% (n = 4) of patients
with master’s or other graduate-level degrees
possessed a positive attitude, which constituted
the highest proportion of positive attitudes for
any group by educational attainment. No cor-
relation was observed between attitude and
gender of the patient or knowledge of diagnosis
(p = 0.5 and p = 0.46, respectively). Likewise,
the specific retinal diagnosis did not influence
the frequency of positive attitudes (p = 0.29).
However, prior history of telemedicine use cor-
related with a positive overall attitude
(v2 = 3.97, p = 0.046). The frequency of positive
attitudes across various demographic factors is
displayed in Fig. 1. All questionnaire response
data are provided in Table 3.

Domains of Telemedicine

Responses to individual questions are shown in
Fig. 2. Questions related to telemedicine’s abil-
ity to allow for ‘‘patient education’’ garnered the
greatest proportion of positive responses
(‘‘agree’’ or ‘‘strongly agree’’; 63.1% [n = 65]). By
contrast, the topic of virtual encounter ‘‘effi-
ciency’’ received the greatest proportion of

Table 1 Demographic characteristics of 103 adult patients
who participated in telemedicine encounters at University
Retina and Macula Associates

Characteristic n (%)

Female 56 (54.37%)

Age (years)

25–34 1 (0.97%)

35–44 1 (0.97%)

45–54 11 (10.68%)

55–64 20 (20.39%)

65–74 36 (34.95%)

C 75 33 (32.04%)

Highest level of education

Did not complete high school 7 (6.8%)

High school 48 (48.6%)

Some college 11 (10.68%)

Bachelor’s degree 26 (25.24%)

Master’s degree or other graduate degree 11 (10.68%)

Knowledge of diagnosis

No 41 (39.81%)

Yes, macular degeneration 40 (38.83%)

Yes, diabetic retinopathy 22 (21.36%)

Prior history of telehealth usage

No 64 (62.14%)

Yes 39 (37.86%)
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negative responses (‘‘disagree or ‘‘strongly dis-
agree’’, 63.1% [n = 65]). The most polarizing
question assessed the ‘‘convenience’’ of tele-
health, with 38.8% (n = 40) responding either
‘‘strongly agree’’ or ‘‘strongly disagree’’ to the
question.

When examined by patient characteristics,
there were statistically significant differences in
attitude to individual questions depending on
patient age. Individuals [ 75 years more often
responded negatively to questions concerning

telemedicine’s reduction of COVID-related
anxieties, efficiency of virtual visits, patient
education, and facetime with a physician (all
p\0.05).

Furthermore, level of education significantly
influenced the proportion of positive and neg-
ative responses to specific questions. Patients
educated beyond high school had a greater
likelihood of positively assessing their physi-
cian’s ability to virtually educate patients (75%
[n = 36]; p = 0.03).

Table 2 Associations of patient demographics and positive attitude towards telemedicine

Positive attitude,
n (%)

Neutral attitude,
n (%)

Negative attitude,
n (%)

p value*

Age 0.003

25–64 years 12 (35.3%) 21 (61.8%) 1 (2.9%)

64–74 years 6 (16.7%) 27 (75.0%) 3 (8.3%)

C 75 years 1 (3.0%) 26 (78.8%) 6 (18.2%)

Gender 0.50

Female 9 (16.1%) 43 (76.8%) 4 (7.1%)

Male 10 (21.3%) 31 (66.0%) 6 (12.8%)

Education level 0.18�

Did not complete high school 0 (0%) 6 (85.7%) 1 (14.3%)

High school 6 (12.5%) 34 (70.8%) 8 (16.7%)

Some college 2 (18.2%) 9 (81.8%) 0 (0.0%)

Bachelor’s degree 7 (26.9%) 18 (69.2%) 1 (3.8%)

Master’s degree or other graduate

degree

4 (36.4%) 7 (63.6%) 0 (0.0%)

Knowledge of diagnosis 0.46

No 9 (22.0%) 29 (70.7%) 3 (7.3%)

Yes, macular degeneration 5 (12.5%) 28 (70.0%) 7 (17.5%)

Yes, diabetic retinopathy 5 (22.7%) 17 (77.3%) 0 (0.0%)

Prior history of telehealth usage 0.046

No 8 (12.5%) 47 (73.4%) 9 (14.1%)

Yes 11 (28.2%) 27 (69.2%) 1 (2.6%)

*p-values reflect differences in proportion of positive attitudes and non-positive (neutral and negative) attitudes (Pearson’s
v2 or Fisher’s exact test, where appropriate)
�Due to the limited sample size, patient education was aggregated into[high school education and B high school education
when reporting statistics
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Patient history with telemedicine was simi-
larly a significant factor in determining positive
attitude, specifically regarding the topic of
‘‘fulfillment of needs.’’ Relative to patients with
no prior history of telemedicine usage, those
with experience more often reported receiving
adequate virtual facetime with the physician
(74.4% [n = 29] vs. 45.3% [n = 29]; p = 0.004).

Factors Associated with Preference
for Telemedicine

Across all 103 patients, only 32 (31.37%) indi-
cated that they prefer telemedicine to an in-
person visit for ophthalmic care. Among the 39
patients with prior telemedicine experience, 26
(66.7%) would schedule another virtual visit.

Univariate analysis was performed to exam-
ine associations between demographic factors
and preference for telemedicine (Table 4).
Younger age was the strongest associated factor,
with patients\75 years old exhibiting signifi-
cantly greater preference for telemedicine
(41.4% [n = 29]) compared to patients C 75
(12.1% [n = 4]; p = 0.003). Furthermore, educa-
tion beyond high school (some college, bache-
lor’s, or graduate degree) was associated with
increased preference for telemedicine
(v2 = 5.66; p = 0.017). Prior history of tele-
medicine was a positive factor, with 43.6%
(n = 17) of prior users exhibiting a preference
for telemedicine compared to 25% (n = 16) of
never-users. There was no correlation between

Fig. 1 Frequency of positive attitudes across various demographic factors

1930 Ophthalmol Ther (2022) 11:1925–1936



patient gender and knowledge of diagnosis and
preference for telemedicine (p[0.05 for both).

DISCUSSION

Our study found that patients had a neutral
attitude towards telemedicine for retinal care,
highlighting the substantial potential for
growth. An examination of underlying factors
revealed that the oldest group of patients pos-
sessed significantly greater concerns with tele-
medicine, particularly in the areas of reducing
their COVID-related anxieties, efficiency of vis-
its, patient education, and physician facetime.
In addition, these oldest patients tended to
prefer telemedicine less frequently than their
younger counterparts. Although the vast
majority of patients did not prefer telemedicine,
preference was greater with younger age, prior
history of use, and higher education level.
Overall, these findings offer valuable insights
into the perspectives of patients seeking virtual
retinal care during the COVID-19 pandemic.

Future efforts to enhance satisfaction are crucial
as telemedicine becomes increasingly integrated
into our contemporary healthcare system.

Historically, direct patient-physician com-
munication via telemedicine has been
underutilized in ophthalmology [19]. Before the
COVID-19 pandemic, telehealth was primarily
incorporated asynchronously through the
‘‘store-and-forward’’ model, whereby clinical
data are collected electronically and then
transmitted to another site for specialist evalu-
ation [20–22]. However, with the expansion of
Medicare payment for services to telemedicine,
as well as innovations in telemedicine infras-
tructure, telemedicine’s role has shifted towards
the delivery of synchronous ophthalmic care
[6, 23]. Indeed, within weeks of Medicare regu-
latory changes that established reimbursement
parity for virtual and in-person encounters,
telehealth usage increased by 400% [24]. Fur-
thermore, the proportion of claims representing
telehealth services increased from 1 to 25% [24].
Although the long-term prospects of tele-
medicine in ophthalmology remain uncertain,

Table 3 Patient telemedicine survey responses

Domain Survey question Mean Likert
rating – SD

Ease of COVID-

related anxiety

I believe that a telehealth visit would ease my worries about being exposed to

other potentially sick patients during this pandemic

3.33 ± 1.27

Efficiency I believe that a telehealth visit would be more efficient than a standard in-person

visit

2.56 ± 1.18

Patient education I believe that the doctor would be able to explain things in a way that is easy to

understand during a telehealth visit

3.46 ± 1.25

Quality of care I believe that I will receive a thorough assessment during a telehealth visit 2.84 ± 1.14

I believe that I would receive the same care during a telehealth visit compared to

a standard in-person visit

2.68 ± 1.20

Fulfillment of

personal needs

I believe that I will have enough facetime with my physician during a telehealth

visit

3.35 ± 1.06

I believe that I will be able to address all of my concerns effectively during a

telehealth visit

3.21 ± 1.15

Convenience I believe a telehealth visit would be more convenient than a standard in-person

visit

3.45 ± 1.38
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our findings suggest a significant role for this
method of care delivery in the future [25].
While surveyed patients had a net neutral atti-
tude, factors such as prior experience, greater

level of education, and younger age were asso-
ciated with improved perceptions. Particularly
for visits where imaging is not necessary, tele-
health could address barriers to care including
transportation costs and concerns of disease
exposure [26].

Nonetheless, uptake of telemedicine among
certain demographics is limited [15, 27], a
concern that mandates further review. Older
patients in our sample had significantly poorer
opinions related to telemedicine compared to
other groups. Similarly, investigations of phone
and video-call usage among practices during the
COVID-19 pandemic have illustrated older age
is related to a substantially decreased likelihood
of completing a video-based appointment.
Comparatively, completion of telephone-based
visits did not demonstrate a negative associa-
tion with age, indicating barriers in access to
devices capable of video teleconferencing and
gaps in technological literacy are important
considerations for the achievement of
equitable care [15]. Increasing age is inversely

Fig. 2 Responses to individual questions assessing satisfaction with various domains of telemedicine

Table 4 Factors associated with preference for
telemedicine

Factor Statistical
test

Correlation
statistic

p value*

Age C 75 Fisher

exact

8.85 0.003

Gender Pearson v2 0.20 0.654

Education level Pearson v2 5.66 0.017

Knowledge of

diagnosis

Pearson v2 0.65 0.421

History of

telehealth use

Pearson v2 3.85 0.05

*Significant results bolded for clarity
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correlated with internet access and ownership
of devices such as laptops and smartphones
[28]. Technological literacy, furthermore, has
been cited as an important factor limiting usage
of telemedicine. Studies involving elderly pop-
ulations have demonstrated that inexperience
with the requisite technology was frequently
reported as a primary obstacle to the acceptance
of telemedicine [29, 30]. Other concerns affect-
ing uptake include generational differences in
perspectives towards healthcare technology and
sensory deficits that hinder accessibility
[31, 32].

With current technologies, visualization of
the posterior segment is significantly more dif-
ficult compared to visualization of the anterior
segment. Accordingly, the use of telemedicine
within the field of retina has been limited rela-
tive to other subspecialties, such as cornea [33].
However, there is significant utility for the
adoption of telemedicine for management of
chronic retinal conditions, particularly to
identify early progression of disease. When
implemented in the primary care setting, tele-
screening for retinal diseases increased rates of
evaluation among traditionally underserved
communities [17]. Economically, such pro-
grams represent a significantly more efficient
use of resources when compared to routine in-
person visits [34]. Thus, as a modality of
healthcare delivery, telemedicine provides the
opportunity to substantially expand coverage of
patients who would otherwise be
underdiagnosed.

Addressing barriers to telehealth is an ardu-
ous endeavor that will mandate extensive con-
sideration of systemic issues affecting patients.
Among individuals with poor technological lit-
eracy, such as the elderly, strategies to increase
uptake include education targeted to local
community establishments and utilization of
non-electronic media (e.g., newspapers, flyers,
etc.) [35]. Bridging virtual and traditional
encounters through the adoption of hybrid
healthcare delivery models would be an addi-
tional stride towards developing acceptance of
telemedicine. This platform would be useful to
acquire ancillary testing including visual fields,
optical coherence tomography, and fundus
photographs for patients, while simultaneously

minimizing the number of required in-person
visits [36, 37]. Besides enhancing perceptions of
telemedicine, efforts should be concentrated on
reducing the technological gap among disad-
vantaged populations. Policy changes in the
public and private spheres expanding internet
access and providing subsidies for devices cap-
able of video teleconferencing may improve
long-term engagement.

Because our investigation’s primary inten-
tion was to preliminarily explore the perception
of telemedicine among patients, there are sev-
eral limitations. First, we did not utilize a vali-
dated questionnaire. This would have been
difficult to achieve, as the intersection of
COVID-19 and telemedicine represents an
emerging topic with few standardized measures
available. Other limitations, including the study
period of approximately one month and small
sample size, precluded a more comprehensive
analysis of factors (e.g., economic status, disease
severity, presence of comorbidities, etc.), influ-
encing patient perceptions of telemedicine. As
widespread adoption of clinical video telecon-
ferencing is a nascent trend in ophthalmology,
the practice’s ability to rapidly scale the tech-
nology to comprise a greater number of patients
was limited. Furthermore, the patient popula-
tion in this cohort was largely confined to
southwestern Illinois, potentially reducing the
generalizability of findings. Nevertheless,
patients treated at University Retina and Macula
Associates are ethnically and racially diverse,
thereby reflecting populations of urban centers.
Additionally, although data were collected from
multiple sites, we acknowledge these findings
may not be applicable to different settings.
Finally, new patients presenting to the practice
for their initial visit were not encompassed in
this analysis. We excluded this subset of
patients as, historically, their evaluation via
telemedicine has been difficult to achieve
because of a necessity to establish rapport and
to acquire essential baseline information
exclusively available through in-person exami-
nation [38, 39].
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CONCLUSION

Despite the immense potential that exists for
telemedicine, our investigation indicated
patients continue to demonstrate hesitance
towards its adoption, with factors such as older
age, lower educational attainment, and tele-
health inexperience affecting perceptions.
Considering these groups have traditionally
demonstrated reduced levels of technological
access and literacy, eliminating the digital
divide that promotes negative attitudes towards
telemedicine will be invaluable to reducing
inequities. Telemedicine offers ophthalmolo-
gists the opportunity to better adapt to uncer-
tainties arising from local, national, and global
crises; however, significant work is required to
ensure patients of all backgrounds are satisfied
with their virtual care.

ACKNOWLEDGEMENTS

The authors thank the participants of the study.

Funding. No funding or sponsorship was
received for this study or publication of this
article. The journal’s Rapid Service Fee was
funded by the authors.

Authorship. All named authors meet the
International Committee of Medical Journal
Editors (ICMJE) criteria for authorship for this
article, take responsibility for the integrity of
the work as a whole, and have given their
approval for this version to be published.

Author Contributions. Veeral Sheth con-
tributed to the study conception, design, and
interpretation of the results. Prem Patel drafted
the manuscript and performed the data cura-
tion and analyses. All authors provided critical
review of the manuscript, and all authors read
and approved the final manuscript

Prior Presentation. The Association for
Research in Vision and Ophthalmology (ARVO)
Virtual Meeting, May 1–4, 2022.

Disclosures. Prem Patel, Parth Patel, Davis
Bhagat, Neha Chittaluru, Harit Bhatt, Rama
Jager, Meena George, and Veeral Sheth declare
no potential conflicts of interest in relation to
this work.

Compliance with Ethics Guidelines. Insti-
tutional review board (IRB) approval was
exempt by the Advarra IRB protocol: University
Retina and Macula Associates, PC -
2021OPH001, Population Health Analysis/
Evaluation of Patient Perspective on Effective-
ness of Telehealth visits for patients with Reti-
nal Disease (Pro00054456) on June 10, 2021.

Data Availability. Data sharing is not
applicable to this article as no datasets were
generated or analyzed during the current study.

Open Access. This article is licensed under a
Creative Commons Attribution-Non-
Commercial 4.0 International License, which
permits any non-commercial use, sharing,
adaptation, distribution and reproduction in
any medium or format, as long as you give
appropriate credit to the original author(s) and
the source, provide a link to the Creative
Commons licence, and indicate if changes were
made. The images or other third party material
in this article are included in the article’s
Creative Commons licence, unless indicated
otherwise in a credit line to the material. If
material is not included in the article’s Creative
Commons licence and your intended use is not
permitted by statutory regulation or exceeds the
permitted use, you will need to obtain permis-
sion directly from the copyright holder. To view
a copy of this licence, visit http://
creativecommons.org/licenses/by-nc/4.0/.

REFERENCES

1. Mehrotra A, Chernew M, Linetsky D, Hatch H,
Cutler D. The impact of COVID-19 on outpatient
visits: a rebound emerges. The Commonwealth
Fund. Updated May 19, 2020. https://www.
commonwealthfund.org/publications/2020/apr/
impact-covid-19-outpatient-visits. Accessed 23 Apr
2022.

1934 Ophthalmol Ther (2022) 11:1925–1936

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://www.commonwealthfund.org/publications/2020/apr/impact-covid-19-outpatient-visits
https://www.commonwealthfund.org/publications/2020/apr/impact-covid-19-outpatient-visits
https://www.commonwealthfund.org/publications/2020/apr/impact-covid-19-outpatient-visits


2. Mehrotra A, Chernew M, Linetsky D, Hatch H,
Cutler D, Schneider E. The impact of COVID-19 on
outpatient visits in 2020: visits remained stable,
despite late surge in cases. The Commonwealth
Fund. Updated May 19, 2020. https://www.
commonwealthfund.org/publications/2021/feb/
impact-covid-19-outpatient-visits-2020-visits-
stable-despite-late-surge. Accessed 23 Apr 2022.

3. Chauhan V, Galwankar S, Arquilla B, et al. Novel
Coronavirus (COVID-19): leveraging telemedicine
to optimize care while minimizing exposures and
viral transmission. J Emerg Trauma Shock.
2020;13(1):20–4. https://doi.org/10.4103/jets.Jets_
32_20.

4. Hollander JE, Carr BG. Virtually perfect? Tele-
medicine for COVID-19. N Engl J Med.
2020;382(18):1679–81. https://doi.org/10.1056/
NEJMp2003539.

5. Ohannessian R, Duong TA, Odone A. Global tele-
medicine implementation and integration within
health systems to fight the COVID-19 pandemic: a
call to action. JMIR Public Health Surveill.
2020;6(2):e18810. https://doi.org/10.2196/18810.

6. Portney DS, Zhu Z, Chen EM, et al. COVID-19 and
use of teleophthalmology (CUT Group): trends and
diagnoses. Ophthalmology. 2021;128(10):1483–5.
https://doi.org/10.1016/j.ophtha.2021.02.010.

7. Azarcon CP, Ranche FKT, Santiago DE. Tele-oph-
thalmology practices and attitudes in the Philip-
pines in light of the COVID-19 pandemic: a survey.
Clin Ophthalmol. 2021;15:1239–47. https://doi.
org/10.2147/OPTH.S291790.

8. Summers AI, Kuo A, Zaback T, Loh AR, Brinks MV,
Hribar MR. Pediatric ophthalmology provider and
staff attitudes and patient satisfaction in telehealth
implementation during COVID-19. Telemed
e-Health. 2021. https://doi.org/10.1089/tmj.2021.
0189.

9. Liu Y, Ruan MZC, Haq Z, Hwang DG. Eyecare pro-
vider attitudes toward and adoption of telehealth
during the COVID-19 pandemic. J Cataract Refract
Surg. 2021;47(4):549–51. https://doi.org/10.1097/j.
jcrs.0000000000000398.

10. Kang S, Thomas PBM, Sim DA, Parker RT, Daniel C,
Uddin JM. Oculoplastic video-based telemedicine
consultations: COVID-19 and beyond. Eye.
2020;34(7):1193–5. https://doi.org/10.1038/
s41433-020-0953-6.

11. Kothari M, Rathod V, Sugathan S, Kothari MM. A
pilot study on the perspectives of pediatric oph-
thalmologists and their patients towards online
consultation during COVID-19 lockdown in India.

Indian J Ophthalmol. 2020;68(7):1494–5. https://
doi.org/10.4103/ijo.IJO_1306_20.

12. Kruse CS, Krowski N, Rodriguez B, Tran L, Vela J,
Brooks M. Telehealth and patient satisfaction: a
systematic review and narrative analysis. BMJ
Open. 2017;7(8):e016242. https://doi.org/10.1136/
bmjopen-2017-016242.

13. Gordon HS, Solanki P, Bokhour BG, Gopal RK. ‘‘I’m
not feeling like I’m part of the conversation’’
patients’ perspectives on communicating in clinical
video telehealth visits. J Gen Internal Med.
2020;35(6):1751–8. https://doi.org/10.1007/
s11606-020-05673-w.

14. Sharma M, Jain N, Ranganathan S, et al. Tele-oph-
thalmology: need of the hour. Indian J Ophthal-
mol. 2020;68(7):1328–38. https://doi.org/10.4103/
ijo.IJO_1784_20.

15. Chen EM, Andoh JE, Nwanyanwu K. Socioeco-
nomic and demographic disparities in the use of
telemedicine for ophthalmic care during the
COVID-19 pandemic. Ophthalmology.
2022;129(1):15–25. https://doi.org/10.1016/j.
ophtha.2021.07.003.

16. Gupta A, Cavallerano J, Sun JK, Silva PS. Evidence
for telemedicine for diabetic retinal disease. Semin
Ophthalmol. 2017;32(1):22–8. https://doi.org/10.
1080/08820538.2016.1228403.

17. Jani PD, Forbes L, Choudhury A, Preisser JS, Viera
AJ, Garg S. Evaluation of Diabetic Retinal Screening
and Factors for Ophthalmology Referral in a Tele-
medicine Network. JAMA Ophthalmology.
2017;135(7):706–14. https://doi.org/10.1001/
jamaophthalmol.2017.1150.

18. Kroenke K. Telemedicine screening for eye disease.
JAMA. 2015;313(16):1666–7. https://doi.org/10.
1001/jama.2015.107.

19. Rathi S, Tsui E, Mehta N, Zahid S, Schuman JS. The
current state of teleophthalmology in the United
States. Ophthalmology. 2017;124(12):1729–34.
https://doi.org/10.1016/j.ophtha.2017.05.026.

20. Ting DS, Gunasekeran DV, Wickham L, Wong TY.
Next generation telemedicine platforms to screen
and triage. Br J Ophthalmol. 2020;104(3):299–300.
https://doi.org/10.1136/bjophthalmol-2019-
315066.

21. Nguyen HV, Tan GS, Tapp RJ, et al. Cost-effective-
ness of a National Telemedicine Diabetic
Retinopathy Screening Program in Singapore.
Ophthalmology. 2016;123(12):2571–80. https://
doi.org/10.1016/j.ophtha.2016.08.021.

Ophthalmol Ther (2022) 11:1925–1936 1935

https://www.commonwealthfund.org/publications/2021/feb/impact-covid-19-outpatient-visits-2020-visits-stable-despite-late-surge
https://www.commonwealthfund.org/publications/2021/feb/impact-covid-19-outpatient-visits-2020-visits-stable-despite-late-surge
https://www.commonwealthfund.org/publications/2021/feb/impact-covid-19-outpatient-visits-2020-visits-stable-despite-late-surge
https://www.commonwealthfund.org/publications/2021/feb/impact-covid-19-outpatient-visits-2020-visits-stable-despite-late-surge
https://doi.org/10.4103/jets.Jets_32_20
https://doi.org/10.4103/jets.Jets_32_20
https://doi.org/10.1056/NEJMp2003539
https://doi.org/10.1056/NEJMp2003539
https://doi.org/10.2196/18810
https://doi.org/10.1016/j.ophtha.2021.02.010
https://doi.org/10.2147/OPTH.S291790
https://doi.org/10.2147/OPTH.S291790
https://doi.org/10.1089/tmj.2021.0189
https://doi.org/10.1089/tmj.2021.0189
https://doi.org/10.1097/j.jcrs.0000000000000398
https://doi.org/10.1097/j.jcrs.0000000000000398
https://doi.org/10.1038/s41433-020-0953-6
https://doi.org/10.1038/s41433-020-0953-6
https://doi.org/10.4103/ijo.IJO_1306_20
https://doi.org/10.4103/ijo.IJO_1306_20
https://doi.org/10.1136/bmjopen-2017-016242
https://doi.org/10.1136/bmjopen-2017-016242
https://doi.org/10.1007/s11606-020-05673-w
https://doi.org/10.1007/s11606-020-05673-w
https://doi.org/10.4103/ijo.IJO_1784_20
https://doi.org/10.4103/ijo.IJO_1784_20
https://doi.org/10.1016/j.ophtha.2021.07.003
https://doi.org/10.1016/j.ophtha.2021.07.003
https://doi.org/10.1080/08820538.2016.1228403
https://doi.org/10.1080/08820538.2016.1228403
https://doi.org/10.1001/jamaophthalmol.2017.1150
https://doi.org/10.1001/jamaophthalmol.2017.1150
https://doi.org/10.1001/jama.2015.107
https://doi.org/10.1001/jama.2015.107
https://doi.org/10.1016/j.ophtha.2017.05.026
https://doi.org/10.1136/bjophthalmol-2019-315066
https://doi.org/10.1136/bjophthalmol-2019-315066
https://doi.org/10.1016/j.ophtha.2016.08.021
https://doi.org/10.1016/j.ophtha.2016.08.021


22. Mohammadpour M, Heidari Z, Mirghorbani M,
Hashemi H. Smartphones, tele-ophthalmology, and
VISION 2020. Int J Ophthalmol. 2017;10(12):
1909–18. https://doi.org/10.18240/ijo.2017.12.19.

23. Safadi K, Kruger JM, Chowers I, et al. Ophthalmol-
ogy practice during the COVID-19 pandemic. BMJ
Open Ophthalmol. 2020;5(1):e000487. https://doi.
org/10.1136/bmjophth-2020-000487.

24. Shifts in healthcare demand, delivery and care
during the COVID-19 era: tracking the impact in
the United States. IQIVIA Institute for Human Data
Science. https://www.iqvia.com/-/media/iqvia/
pdfs/institute-reports/shifts-in-healthcare-demand-
delivery-and-care-during-the-covid-19-era/iqvia-
institute-reportcovid-19-impact-on-us-
healthcare4292020.pdf?_=1588447430676. Acces-
sed 12 May 2022.

25. Donelan K, Barreto EA, Sossong S, et al. Patient and
clinician experiences with telehealth for patient
follow-up care. Am J Manag Care. 2019;25(1):40–4.

26. Gurney J, Fraser L, Ikihele A, Manderson J, Scott N,
Robson B. Telehealth as a tool for equity: pros, cons
and recommendations. N Zeal Med J (Online).
2021;134(1530):111–5.

27. Aziz K, Moon JY, Parikh R, et al. Association of
patient characteristics with delivery of ophthalmic
telemedicine during the COVID-19 pandemic.
JAMA Ophthalmol. 2021;139(11):1174–82.

28. Greenberg-Worisek AJ, Kurani S, Rutten LJF, Blake
KD, Moser RP, Hesse BW. Tracking healthy people
2020 internet, broadband, and mobile device access
goals: an update using data from the health infor-
mation national trends survey. J Med Internet Res.
2019;21(6): e13300.

29. Lam SS, Garg K, Shalaby WS, Syed ZA. Descriptive
analysis of cornea fellowship program directors in
2020. Invest Ophthalmol Vis Sci. 2021;62(8):
2661–2661.

30. Rhodes LA, Huisingh CE, McGwin G, Girkin CA,
Owsley C. Glaucoma patient knowledge, percep-
tions, and predispositions for telemedicine. J Glau-
coma. 2019;28(6):481.

31. Fischer SH, David D, Crotty BH, Dierks M, Safran C.
Acceptance and use of health information tech-
nology by community-dwelling elders. Int J Med
Inform. 2014;83(9):624–35.

32. Anthony DL, Campos-Castillo C, Lim PS. Who isn’t
using patient portals and why? Evidence and
implications from a national sample of US adults.
Health Aff. 2018;37(12):1948–54.

33. Newman-Casey PA, De Lott L, Cho J, et al. Tele-
health-based eye care during the COVID-19 pan-
demic: utilization, safety, and the patient
experience. Am J Ophthalmol. 2021;230:234–42.
https://doi.org/10.1016/j.ajo.2021.04.014.

34. Stanimirovic A, Francis T, Shahid N, et al. Tele-
retina screening of diabetic retinopathy among at-
risk populations: an economic analysis. Can J
Ophthalmol. 2020;55(1):8–13.

35. Martinez M, Perle JG. Reaching the Latino popula-
tion: a brief conceptual discussion on the use of
telehealth to address healthcare disparities for the
large and growing population. J Technol Behav Sci.
2019;4(3):267–73.

36. Armstrong GW, Miller JB. Telemedicine for the
diagnosis and management of age-related macular
degeneration: a review. J Clin Med. 2022;11(3):835.

37. Subramanian U, Hopp F, Lowery J, Woodbridge P,
Smith D. Research in home-care telemedicine:
challenges in patient recruitment. Telemed J
e-Health Summer. 2004;10(2):155–61. https://doi.

org/10.1089/tmj.2004.10.155.

38. Gutkin PM, Prionas ND, Minneci MO, et al. Tele-
medicine in radiation oncology: is it here to stay?
Impacts on patient care and resident education. Int
J Radiat Oncol Biol Phys. 2020;108(2):416–20.
https://doi.org/10.1016/j.ijrobp.2020.06.047.

39. Romanick-Schmiedl S, Raghu G. Telemedicine—
maintaining quality during times of transition
[published correction appears in Nat Rev Dis Pri-
mers. 2020 Jul 7;6(1):55]. Nat Rev Dis Primers.
2020;6(1):45. https://doi.org/10.1038/s41572-020-
0185-x.

1936 Ophthalmol Ther (2022) 11:1925–1936

https://doi.org/10.18240/ijo.2017.12.19
https://doi.org/10.1136/bmjophth-2020-000487
https://doi.org/10.1136/bmjophth-2020-000487
https://www.iqvia.com/-/media/iqvia/pdfs/institute-reports/shifts-in-healthcare-demand-delivery-and-care-during-the-covid-19-era/iqvia-institute-reportcovid-19-impact-on-us-healthcare4292020.pdf?_=1588447430676
https://www.iqvia.com/-/media/iqvia/pdfs/institute-reports/shifts-in-healthcare-demand-delivery-and-care-during-the-covid-19-era/iqvia-institute-reportcovid-19-impact-on-us-healthcare4292020.pdf?_=1588447430676
https://www.iqvia.com/-/media/iqvia/pdfs/institute-reports/shifts-in-healthcare-demand-delivery-and-care-during-the-covid-19-era/iqvia-institute-reportcovid-19-impact-on-us-healthcare4292020.pdf?_=1588447430676
https://www.iqvia.com/-/media/iqvia/pdfs/institute-reports/shifts-in-healthcare-demand-delivery-and-care-during-the-covid-19-era/iqvia-institute-reportcovid-19-impact-on-us-healthcare4292020.pdf?_=1588447430676
https://www.iqvia.com/-/media/iqvia/pdfs/institute-reports/shifts-in-healthcare-demand-delivery-and-care-during-the-covid-19-era/iqvia-institute-reportcovid-19-impact-on-us-healthcare4292020.pdf?_=1588447430676
https://doi.org/10.1016/j.ajo.2021.04.014
https://doi.org/10.1089/tmj.2004.10.155
https://doi.org/10.1089/tmj.2004.10.155
https://doi.org/10.1016/j.ijrobp.2020.06.047
https://doi.org/10.1038/s41572-020-0185-x
https://doi.org/10.1038/s41572-020-0185-x

	Telemedicine for Retinal Disease During the COVID-19 Pandemic: Survey of the Patient Perspective
	Abstract
	Introduction
	Methods
	Results
	Conclusion

	Introduction
	Methods
	Study Design
	Data Collection
	Outcome Measures
	Statistical Analysis

	Results
	Patient Demographics
	Patient Attitudes and Associated Factors
	Domains of Telemedicine
	Factors Associated with Preference for Telemedicine

	Discussion
	Conclusion
	Acknowledgements
	References




