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Abstract
Purpose: This work analyzes data from a series of surveys developed by the American Society of Retina Specialists (ASRS) that
assesses the impact of COVID-19 on physicians, their practices, and their patients.Methods: Five surveys were sent by the ASRS
between March and July 2020 to more than 2600 US and international retina specialists. Data and trends from these surveys were
analyzed. Results: Most responding retina specialists (87%-95% in the United States and internationally) reported having no
known COVID-related symptoms despite reported limitations in personal protective equipment. Clinic volumes globally were
drastically reduced in March 2020 with only partial recovery through July 2020, which was slower internationally than in the
United States. Practices were compelled to reduce staff and physician employment levels. Most respondents estimated some
degree of delay in patient treatment with corresponding declines in vision and/or anatomy that were attributed most frequently to
patients’ fears of the pandemic and least frequently to office unavailability. Conclusions: The reported impact of COVID-19 on
retina specialists, their practices, and their patients has been substantial. Although retina specialists were quickly resilient in
optimizing delivery of patient care in a manner safe for patients and providers, the reduction in clinic volume has been devastating
in the United States and internationally, with negative impacts on patient outcomes, reductions in practices’ volume and
employment, and risk to practices’ financial health. Future studies will be required to quantify losses associated with these
unprecedented and ongoing circumstances caused by the pandemic.
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Introduction

In December 2019, a cluster of cases of “viral pneumonia . . . of
unknown cause” was reported in Wuhan, China and was sub-

sequently determined on January 9, 2020 to have been caused

by a novel coronavirus.1 Cases of COVID-19 quickly spread in

Asia, then Europe, and then the United States with differential

regional impact particularly early in the pandemic’s course. As

COVID-19 cases continued to spread around the world, shift-

ing regional hot spots characterized a waxing and waning but

unremitting course still occurring through the present. The

World Health Organization declared COVID-19 a pandemic

March 11, 2020, and the United States declared COVID-19

a national emergency March 13, 2020. Stay-at-home orders,

travel bans, closure of nonessential businesses and even med-

ical services, pop-up field hospitals, forced triaging of limited

hospital resources, and other measures quickly swept the world

in an effort to slow the impact of the pandemic, but by the end

of 2020, the World Health Organization reported more than

79 million cases and more than 1.7 million deaths worldwide,2

including approximately 20 million cases and 345000 deaths

reported in the United States by the Centers for Disease Control

and Prevention.3

The profound global impact caused by this pandemic had

not been seen in more than a century. Shortly after the onset of

the pandemic in the United States, the American Society of

Retina Specialists (ASRS) developed a series of online surveys

that was sent to retina specialists in the United States and
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internationally. These surveys were not designed for research

purposes but rather as a means to share experiences and prac-

tice patterns among ASRS members in a time of rapid change

and uncertainty. Nonetheless, these surveys serve as a gauge of

the impact of COVID-19 on providers, practices, and patients

and document behavior and attitude changes. In an effort to

memorialize these unique circumstances, this report highlights

some of the key findings extracted from these surveys.

Methods

A series of 5 COVID-19–related surveys were developed by

the ASRS and emailed to all 2684 to 2822 ASRS members,

consisting of 2085 to 2213 US and 599 to 609 international

retina specialists (there was a slight fluctuation in membership

during the survey period). Each survey had an open window for

voluntary submission of responses ranging from 5 to 7 days.

Survey 1 was open from March 23, 2020, through March 29,

2020; survey 2 was open from April 6, 2020, through April 11,

2020; survey 3 was open from April 20, 2020, through April

25, 2020; survey 4 was open from May 18, 2020, through

May 25, 2020; and survey 5 was open from July 14, 2020,

through July 20, 2020. In the design of these serial surveys,

key questions were repeated to assess for trends in responses.

Deidentified survey results were shared with the ASRS mem-

bership shortly after the closing of each survey (www.asrs.org;

Supplemental Material 1-5). Responses were divided into US

and international responses based on self-reporting of practice

location. For surveys 2 and 3, an additional subdivision of US

members’ responses was created based on self-identification of

a practice location in a “hot spot” of COVID-19 activity, and

survey results were communicated to ASRS members with this

subdivision (see Supplemental Material 2-3).

For the purposes of this analysis, US and international

responses were presented separately. Except when indicated,

US hot spot and US non–hot spot divisions have been removed,

and the 2 groups have been aggregated into total US responses.

Some of the key findings felt to be of interest by the authors

were extracted from the surveys for analysis. Trending data

across time were plotted using Excel (version 16.46,

Microsoft).

Results

Survey Responses

Each survey was sent to all US and international ASRS mem-

bers. In survey 1, there were 1037 total respondents (39%
overall response rate); 83% of responses were from the United

States (41% response rate), and 17% were international (29%
response rate). In survey 2, there were 811 total respondents

(30% overall response rate); 82% of responses were from the

United States (32% response rate), and 18% were international

(25% response rate). In survey 3, there were 661 respondents

(24% overall response rate); 86% of responses were from the

United States (26% response rate), and 14% were international

(16% response rate). In survey 4, there were 533 respondents

(20% overall response rate); 83% of responses were from the

United States (21% response rate), and 17% were international

(14% response rate). In survey 5, there were 534 respondents

(20% response rate); 80% of responses were from the United

States (20% response rate), and 20% were international (17%
response rate).

Following completion of the 5 surveys, the responses were

reviewed by the authors who identified questions related to

impact on physicians, practices, and patients. The full survey

results are included for review (see Supplemental Material

1-5), and the following summarizes the findings of select ques-

tions relevant to these categories.

Impact on Physicians

Disease exposure. In each of the 5 surveys, a question assessing

COVID-19–related personal exposure (“Which best describes

your personal experience with COVID-19?”) was repeated.

Responding retina specialists remained generally symptom free

during the pandemic, with a range across each of the 5 surveys of

88% to 95% US and 87% to 95% international respondents indi-

cating that they did not have any known COVID-19–related

symptoms (Figure 1). In the first 4 surveys, the answer choices

assessed symptoms (see Figure 1), positive contacts, quarantin-

ing, and hospitalization over the preceding 2-week interval (see

Supplemental Material 1-4), while the fifth survey removed

the time stipulation (see Supplemental Material 5). In July

2020 at the time of survey 5, 0.48% of responding retina specia-

lists in the United States and 0% internationally reported being

hospitalized because of COVID-19.

Physician risk assessment. A single question in survey 2 in early

April 2020 assessed whether responding retina specialists

were in a “higher-risk group,” which was defined within the

survey question as “age >60 [years] and/or with immune

suppression, diabetes or other comorbidities.” Of the

responding retina specialists, 29% US and 26% international

respondents indicated they were in a higher-risk group. Of
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Figure 1. Responding retina specialists in the United States and
internationally remained largely symptom free during the pandemic
across all 5 surveys.
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these higher-risk respondents, 90% in the United States (84%
internationally) reported continuation of patient care at that

time. The remaining group of non–higher-risk retina specia-

lists consisted of 71% US and 74% international respondents.

Of these non–higher-risk respondents, 97% US and 78%
international pollees reported continuation of patient care at

the time of survey 2.

Personal protective equipment. A series of different questions

throughout the surveys assessed availability and use of per-

sonal protective equipment (PPE). At the time of survey 1 at

the end of March 2020, US and international respondents

reported incomplete availability of appropriate PPE to examine

“one high-risk patient in your office,” including “N95 (or com-

parable tight-fitting) masks” (available for only 52% of either

the US or international group); “surgical (or similar loose-fitting)

masks” (available for 56% US, 51% international); “goggles (or

face shield, etc)” (available for 43% US, 64% international);

“gown” (available for 27%US, 48% international); and “gloves”

(available for 80% US, 82% international).

By survey 4 in July 2020, a modified question assessed the

availability of “an adequate supply of appropriate PPE” and

identified improved availability, with “an adequate supply”

reported in 86% US and 87% international respondents; this

survey 4 question did not query the specific PPE elements as in

survey 1. However, a substantial percentage of respondents

(14% US and 13% international) reported not having an ade-

quate supply of PPE in July 2020.

Face mask use by retina specialists and patients increased

during the pandemic. Mask uptake by retina specialists was

swift. At the time of survey 1 at the end of March 2020, 77%
of US and 89% international respondents reported wearing

a mask for routine patient care (ie, for “most asymptomatic

[non–high-risk patients]”). When the same question was

repeated just 2 weeks later in early April 2020 during survey

2, 96% of US and 95% international respondents reported

wearing a mask for routine patient care.

Regarding masks for asymptomatic patients, at the time of

survey 1 at the end of March 2020, only 8% US but 39%

international respondents reported that all patients were asked

to wear masks. Four weeks later, at the end of April 2020 in

survey 3, 79% US and 77% international respondents reported

that all patients were asked to wear masks. Of note, analysis of

responses in survey 3 by self-reported hot spot locations in the

United States identified that 84% of US hot spot respondents

mandated patient mask use in contrast to 68% of US non–hot

spot respondents. At the time of survey 5 in July 2020, a var-

iation of this survey question was posed, inquiring about mask

use for patients undergoing intravitreal injection, and 95% US

and 94% international respondents reported masking all

patients given an injection (these response rates were extrap-

olated by counting only those who responded whether “all” or

“not all” patients administered an injection were masked).

Well-being/anxiety. Anxiety levels during the pandemic in

responding retina specialists were assessed with a question

repeated in surveys 1, 2, 4, and 5 (“On a scale of 0 [no anxiety]

to 5 [extremely anxious], how would you rate your current

overall concern/psyche as it relates to the pandemic?”). Anxi-

ety remained consistently elevated in the United States and

internationally (Figure 2). In the United States, anxiety levels

were highest at the time of survey 1 at the end of March 2020,

with only slight improvement in consistently elevated levels by

July 2020 at the time of survey 5. Internationally, anxiety levels

were also elevated by the end of March 2020 according to

survey 1; unlike in the United States, there appears to have

been a significant but transient improvement internationally

seen in May 2020 (survey 4) but with a worsening return to

elevated anxiety levels by July 2020 (survey 5).

Impact on Practices

Clinic volume. A question assessing clinic volume was repeated

in surveys 1, 2, 4, and 5 (“What percent of your normal [pre–

COVID-19] patient volume is your practice [in its entirety]

currently seeing?”). Both in the United States and internation-

ally, significant reductions in clinic volume were reported

(Figure 3). In the United States at the end of March 2020

(survey 1), 82% of respondents reported 50% volume or less
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Figure 2. Self-reported subjective anxiety levels in US and interna-
tional retina specialists remained elevated. In the United States, there
was a slight improvement in anxiety over time. Internationally, ele-
vated anxiety appeared to transiently relax in mid-May with a return
to elevated levels by July.
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compared with “normal (pre-COVID)” levels, and only 2% of

US respondents reported clinic volumes at 76% to 100%. Sim-

ilar findings were reported 2 weeks later in early April 2020

(survey 2). There was a steady recovery in US clinic volume in

May 2020 (survey 4) into July 2020 (survey 5). By July 2020

(survey 5), US clinic volumes had returned to 76% to 100% in

67% of respondents and more than 100% for 7%, although 26%
of US respondents still reported 75% volume or less by July

2020.

International clinic volumes also saw profound declines. At

the end of March 2020 (survey 1), 82% of international respon-

dents reported 50% volume or less compared with “normal

(pre-COVID)” levels, and only 4% of international respondents

indicated clinic volumes at 76% to 100%. Similar findings were

reported2weeks later in earlyApril 2020 (survey2). International

recovery appears to have been slower than in the United States,

and by July 2020 (survey 5), international clinic volumes had

returned to 76% to 100% in only 29% and more than 100% for

only 2%; the majority (70%) of international respondents still

experienced 75% clinic volume or less in July 2020.

Staff reductions. A single question in survey 3 at the end of April

2020 assessed reductions in staff employment. Among respon-

dents, 39%US and 39% international retina specialists reported

their practices “have or are about to reduce staff (eg, layoffs,

furloughs, etc).” In the same survey question, 40% US and

40% international respondents reported they have “not reduced

number of staff, but we have reduced employee hours.”

Physician reductions. A question in survey 4 in May 2020

assessed reductions in physician employment. Among respon-

dents, 11% US and 15% international retina specialists indi-

cated they “have or are about to reduce the number of current

physicians (eg, layoffs, furloughs, etc),” and 2% US and 4%
international respondents indicated they “have or are about to

rescind job offers for incoming physicians.” In the same survey

question, 6% US and 11% international respondents “have not

reduced physician employment but are considering it.” The

remaining respondents (82% US, 72% international) in survey

4 reported no plans for physician employment reductions at

that time.

US federal relief program participation. A question in survey 4 in

May 2020 assessed participation in US federal relief programs.

US respondents reported applying for multiple federal relief

programs including the Payroll Protection Program (74% of

US respondents), the Medicare Advanced Payment Program

(27%), and the Emergency Disaster Loan (9%). Of the US

respondents who knew about their practices’ plans to attest to

Provider Relief Funds (64% knew and 36% did not know),

93% reported their practice would attest. Because these pro-

grams are US specific, international responses are not reported

here.

Practices’ financial health predictions. A question in survey 3 at the

end of April 2020 assessed retina specialists’ predictions for

their practice’s financial health “in the absence of substantive

federal grants or loans.” Among respondents, 36% US and 58%
international retina specialists predicted their practices would be

“financially unhealthy” by year end of 2020 under those circum-

stances. In the same survey question, 60% US and 58% inter-

national respondents predicted their practices would be “smaller

than pre-COVID size and volume” by year-end of 2020.

Telemedicine participation. Participation in telemedicine was

assessed in survey 4 in May 2020. Among respondents, 72%
US and 69% international retina specialists reported they “have

not recently videoconferenced with any patients to discuss their

ocular health.” Fewer respondents (23% US, 25% interna-

tional) reported “videoconferencing with some patients,” and

a smaller number (5% US, 6% international) reported “offering

hybrid visits (in-office imaging followed by a remote video-

conferencing visit).”

Impact on Patients

Delay in treatment. Retina specialists were surveyed with a ques-
tion in July 2020 (survey 5) to estimate the length of COVID-

19–related delays in patient treatment “despite your office’s

recommendation to be seen.” A small number of respondents

(2% US, 5% international) reported that no patients experienced
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Figure 3. Clinic volumes globally were drastically reduced in March
2020, with gradual but incomplete recovery through July 2020 that
was slower internationally than in the United States.
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such delays. For the remaining patients who were delayed, the

average “delay from original scheduled visit until actual visit”

for these “patients requiring treatment” was estimated as 1 to 2

months by 46% US and 38% international respondents and 2 to 3

months by 33% US and 37% international respondents. A few

reported longer average delays of more than 3 months (6% US,

8% international), and some reported shorter delays of less than 1

month (13% US, 12% international).

Reasons for treatment delay. A question in survey 5 in July 2020

also surveyed reasons, in rank order, for delay of the previously

mentioned patients requiring treatment. The highest ranked rea-

son for delay was “patients scared to come/were fearful of con-

tracting COVID-19,” with 86% US and 78% international

respondents indicating this was the most significant factor. In the

United States and internationally, the remaining responses in rank

order were: “patients reside in nursing homes and unable to

leave”; “patients did not have transportation”; “patients urged

not to by other physicians”; “my office did not have availability”;

and “no patients experienced a delay in treatment.”

Vision/anatomy impact. A question in survey 5 in July 2020

surveyed retina specialists to estimate the rate of “a significant

decline in visual acuity and/or anatomical function” in patients

whose treatment was delayed. Only 3% US and 4% interna-

tional respondents indicated “no patients experienced a delay in

treatment.” The majority of respondents (44% US, 53% inter-

national) estimated a significant decline in visual acuity or

anatomy to be found in the lowest percentage quartile (1%-

25%) of patients whose treatment was delayed. The rate of

such significant decline was estimated to be 26% to 50% of

patients by 37% US and 30% international respondents; a sig-

nificant decline was estimated in 51% to 75% of patients by

12% US and 10% international respondents; and a significant

decline was estimated in 76% to 100% of patients by 4% US

and 3% international respondents.

Conclusions

In a time of rapid, unprecedented, and unpredictable change

caused by a sweeping global pandemic, these serial surveys

developed by the ASRS help assess the impact of these changes

on the retina community. Analysis of these survey data high-

lights several key themes. First, physicians’ well-being was

adversely affected by elevated anxiety levels throughout the

survey period. Although not surprising given the pandemic’s

circumstances that undoubtedly affected every individual,

there are good reasons to predict that anxiety levels of retina

specialists might have been particularly increased. Early in the

pandemic, evidence emerged indicating transmission of disease

through ocular fluids,4 and the COVID-19–related death in

February 2020 of Dr Wenliang Li, a Chinese ophthalmologist

who was one of the first to recognize the outbreak of

COVID-19, was publicly mourned worldwide.5

In the setting of these exposure risks, PPE availability

remained limited universally, including for retina specialists

as demonstrated by the surveys. At the end of March 2020,

early in the pandemic, many retina specialists in the United

States and internationally reported not having adequate PPE

to see a single high-risk patient, and even months later, by July

2020, more than 10% in the United States and internationally

reported not having an adequate supply of appropriate PPE.

A second and related key theme is that despite this height-

ened anxiety, retina specialists globally prioritized the well-

being of their patients and their patients’ vision. Despite more

than 1 in 4 respondents being in a higher-risk group, the major-

ity of retina specialists—higher risk as well as non-higher

risk—reported continuing to see patients during very uncertain

times in an early peak of the pandemic.

Telemedicine options were developed for continuation of

health care delivery in these pandemic circumstances, and in

the second quarter (April-June) of 2020, telemedicine visits for

primary care consisted of 35.3% of visits.6 However, given the

nature of diagnosis, care, and treatment of retinal diseases,

in-office and in-person management was likely required.

Approximately 70% of US and international respondents did

not participate in telemedicine, and although the volume of

telemedicine visits by the remaining retina specialists was not

specifically queried, we assume that telemedicine was a minor

component of their overall practices. Consistent with this,

a study of US insurance claims data revealed that telehealth

visits accounted for only 1.6% of ophthalmic encounters from

March 15, 2020, through September 1, 2020, and even at its

peak during the week from April 5, 2020, through April 11,

2020, telehealth accounted for only 17.0% of ophthalmic

encounters, the majority of which were related to cornea and

external disease diagnoses.7

Third, in the setting of continued dedication to patient care

despite increased anxiety, increased exposure risk, and limited

PPE and resources, most responding retina specialists remained

largely symptom free. In the United States and internationally,

87% to 95% of respondents did not report having any known

COVID-19–related symptoms in each of the 5 surveys from

March through July 2020. In the final survey in July 2020, less

than 1% of US respondents and 0% international respondents

reported being hospitalized from COVID-19. Maintaining

safety among retina specialists themselves and their patients

highlights the resilience and resourcefulness of a collaborative

retina community. Despite limited PPE availability, mask use

for physicians and patients was high. Novel adaptations, such

as shields for a slitlamp or indirect ophthalmoscope, were

developed to increase the safety of patient encounters. An inter-

national dialog quickly commenced to define best practices

through various institutions and organizations, including the

ASRS, to optimize patient care and safety.8-10

Fourth, despite the resourcefulness and resilience of retina

specialists, the negative impact of the pandemic has unques-

tionably been high. The toll on physicians’ well-being was

discussed earlier. Although the majority of responding retina

specialists did not report any known COVID-19 symptoms, the

remaining 5% to 13% in the United States and internationally

may have been afflicted by COVID-19. It is not clear based on

Hahn et al 5
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the survey results what proportion of illness by retina

specialists could have been attributed to exposure during

patient care.

Clinic volumes were drastically reduced with more than

80% of US and international respondents reporting 50% vol-

ume or less at the end of March 2020. Persistent reductions

were seen through the last survey in July 2020, particularly

internationally, where recovery was markedly slower. In con-

trast to, for example, primary care, where a 50.2% reduction in

in-office visits was offset by an increase in telemedicine visits

to a net decrease of only 21.4% of encounters in the second

quarter of 2020,6 it is likely that the impact on retina practice

volume was higher in the absence of a significant telemedicine

contribution. Consistent with this loss in clinic volume and

therefore revenue, retina practices have been forced to make

reductions in staff employment and even unprecedented reduc-

tions in physician employment. A large number of respondents

predicted their practices would be financially unhealthy and/or

smaller in size by the end of 2020 in the absence of substantive

federal support.

These surveys only briefly explored impact on patients.

Most responding retina specialists estimated some form of

delay in treatment for patients, although there was variability

in responses predicting the extent of associated visual or ana-

tomic decline. Notably, the most reported reason for delay was

patients’ fear of the pandemic, and the least reported reason

was availability of the retina specialist.

The full impact of this ongoing pandemic will not be real-

ized in the near future. Further studies defining COVID-19–

related shifts to physicians, practices, and patients with analysis

of objective data will clearly be important. Early studies have

already begun to define visual and anatomic loss in patients

who were delayed in receiving intravitreal injections because

of the pandemic.11-14

This study is limited by inherent weaknesses of survey data.

These surveys were not formulated for research purposes but

rather for communication of experiences and practice patterns

among the ASRS membership during rapidly changing and

uncertain times. Responses for this survey were anonymous,

which limits longitudinal analysis of individual responses. This

study examined responses to questions that were felt by the

authors to be of interest to the retina community. These ques-

tions were selected post hoc and do not represent the extensive

information captured by the surveys in their entirety.

This analysis was divided by location to identify differences

in responses in the United States and internationally. Different

regions in the United States and internationally have main-

tained different tempos of pandemic activity with likely signif-

icant variability in different international and even intra-US

locations. In surveys 2 and 3, US responses were analyzed by

self-reporting of location as a “hot spot” or “non–hot spot” (see

Supplemental Material 2 and 3). Beyond this, further specific-

ity regarding the location and extent of local COVID-19 activ-

ity was not captured by the survey and therefore could not be

reflected in this analysis. Similarly, other demographic data,

such as practice type, were not queried in these surveys and

therefore could not be included in this analysis. The impact of

COVID-19 may have been differentially affected by location

and practice type,15 among other reasons, and generalization of

results simply by US vs internationally likely underestimates

more profound effects that may have been seen locally or in

different practice settings.

Surveys are also limited by biases. Our surveys captured

self-reported perceptions at the time of each response and are

subject to such response bias. Although the ASRS is an open

society and therefore the largest and most representative soci-

ety of retina specialists in the world, sampling bias may exist,

as surveys were sent only to retina specialists who were ASRS

members at the time of the survey. Along the same lines, the

surveys were drafted by the ASRS, and the questions and

answer choices may reflect associated wording bias. Similarly,

in this report, the selection of questions to be included in the

analysis may reflect biases of the authors.

Despite a high overall response rate across all surveys, non-

response bias in which the population of those responding vs

not responding may be systematically different is unavoidable,

and the decreasing numbers of respondents for successive sur-

veys in this series may suggest progressive nonresponse bias.

For example, although the survey results indicate that most

responding retina specialists remained symptom free and that

very few were hospitalized, it is possible that those with symp-

toms, particularly those more severely affected, may not have

been in a position to respond to the surveys.

Despite these limitations, such survey data effectively

memorialize the reported impact of the COVID-19 pandemic

on retina specialists, their practices, and their patients. Health

care workers have been among the true heroes in these crisis

times, and retina specialists have continually served on the

front line to maintain their patients’ vision. The impact of the

COVID-19 pandemic on patient outcomes is currently being

explored, and the toll on retina specialists and their practices

appears to have been disproportionately high. Ongoing support

by communities and governments will be important to maintain

the ability of retina specialists, and all health care workers, to

serve their patients as the world develops strategies to cope

with these unprecedented circumstances.
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