
O R I G I N A L  R E S E A R C H

The Role of Infection Control Measures in 
Ophthalmology: Do They Prevent COVID-19 
Infection Among Ophthalmologists in Egypt? A 
Survey-Based Study

Sara M Esmat 1 

Mohammad R Aboulfotouh1 

Moushira H Ezzelarab2 

Shaimaa A Abdalgeleel3 

Doaa A Tolba1

1Department of Ophthalmology, Faculty 
of Medicine, Cairo University, Cairo, 
Egypt; 2Department of Clinical and 
Chemical Pathology, Faculty of Medicine, 
Cairo University, Cairo, Egypt; 
3Department of Biostatistics and 
Epidemiology, National Cancer Institute, 
Cairo University, Cairo, Egypt 

Introduction: Ophthalmologists are at a high risk of coronavirus disease 2019 (COVID-19) 
infection owing to their working environments and proximity to patients during examinations. 
Compliance with infection control measures in examination offices can lessen the risk of 
infection to this group. In Egypt, several deaths from COVID-19 have been reported among 
ophthalmologists; therefore, we studied the prevalence of COVID-19 infections in this group and 
assessed ophthalmologists’ commitments to recommended infection control measures.
Aim: To evaluate the rate of COVID-19 infections among ophthalmologists, identify risk 
factors for infections, and evaluate ophthalmologists’ commitments to infection control 
measures in their medical facilities.
Methods: An online questionnaire was designed and distributed to ophthalmologists in the 
Cairo Governorate from May 1, 2021 to mid-June 2021.
Results: Out of 161 responders, the percentage of COVID-19 infections was 52.8% (85 
responders). This was significantly higher among younger ophthalmologists (P-value = 
0.019) and those with fewer years of experience (P-value = 0.010). Adopting full precautions 
while examining patients with or without respiratory illness were significantly associated 
with a lower infection rate (P-value = 0.019 and 0.046, respectively). A significantly higher 
infection rate was reported for ophthalmologists who examined known COVID-19 patients at 
outpatient clinics, even when taking precautions (P-value = 0.032). A lower rate of COVID- 
19 infection was significantly associated with adopting full precautions while operating on 
suspected or nonsuspected COVID-19 patients (P-value = 0.007 and 0.003, respectively).
Conclusion: Both young age and limited experience were significant infection risk factors 
in our study. The most important infection control measures that significantly decreased 
infection risks were adherence to full protective measures while working in outpatient clinics 
and operating rooms.
Keywords: COVID-19, infection control, ophthalmologists

Introduction
The 2019 novel coronavirus (2019-nCoV) or severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) has rapidly spread from its origins in Wuhan City, 
China, to the rest of the world.1 Infection is transmitted through airborne droplets 
from symptomatic or asymptomatic individuals.2 In addition, the eyes may serve as 
a source of infection and an entryway for transmission.3 The clinical features of 
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coronavirus disease 2019 (COVID-19) are variable, ranging 
from an asymptomatic state to acute respiratory distress 
syndrome and multiorgan dysfunction.4

Since the pandemic was declared in March 2020, med
ical staff have expressed grave concerns regarding infection 
with the fast-spreading virus, and in particular, ophthalmol
ogists due to the nature of their work and patient proximity 
during examinations.5 Importantly, these perceptions have 
been reflected in the literature.6,7 In addition, ocular mani
festations of the virus, including follicular conjunctivitis, 
epiphora or chemosis, may indicate the first presentation 
of COVID-19.8,9 Similarly, ophthalmic consultations often 
require several examination techniques involving visual 
acuity, intraocular pressure measurements, and fundus 
examinations. Hence, patients usually require prolonged 
stays in the clinic to complete examinations.10

Several ophthalmic societies have formulated different 
ophthalmic care plans to ensure ophthalmologist personal 
safety.11 The most common measures advocated lowering 
patient attendance, suspending elective clinical services, 
donning personal protective equipment (PPE), using envir
onmental controls, such as protective shields (plastic) on 
slit lamps, and suspending proximity techniques, such as 
direct ophthalmoscopy.12 In a Chinese study, only two new 
symptomatic COVID-19 cases were reported in two hos
pitals after PPE was used when compared with nine cases 
before its introduction.13

In a previous international study, ophthalmologists were 
identified as one of the most vulnerable medical subspecial
ties in terms of disease morbidity and mortality.14 Therefore, 
this prompted us to investigate the prevalence of COVID-19 
infections in ophthalmologists in Egypt, to identify risk fac
tors increasing susceptibility to infection, and assess ophthal
mologists’ commitments to recommended infection control 
measures in outpatient clinics and operating wards.

Materials and Methods
Ethical Considerations and Study 
Information
This was a cross-sectional observational study. We used 
online questionnaires to collect data from ophthalmolo
gists working in the Cairo Governorate. The study proto
col was approved by the Ophthalmology Department 
Ethics Committee at Cairo University (1/5/2021-1). The 
questionnaire was made available in electronic form 
(Google™ forms) and sent to 200 ophthalmologists via 
e-mail and social media. We received responses from 161 

responders who self-administered the questionnaires. 
Responses were received anonymously over 6 weeks, 
from May 1, 2021 to mid-June 2021.

The Questionnaire
The questionnaire covered various aspects of the infection 
control process and included six sections, which collected 
information/data on the following: 1) responder demo
graphics, 2) COVID-19 perceptions and training levels 
related to infection control measures, 3) infection control 
measures followed by medical facilities, 4) and 5) mea
sures followed personally by ophthalmologists in clinics 
and operating rooms, and 6) COVID-19 infections and 
vaccinations among ophthalmologists.

Pilot Study and Questionnaire 
Authentication
A pilot study was conducted in 10 responders to assess ques
tionnaire clarity, applicability, and responsiveness. Also, 
a panel of three experts from the Faculty of Medicine, Cairo 
University, examined the questionnaire to validate its contents. 
Using Cronbach’s alpha test, questionnaire reliability was 
0.761.

Statistical Methods
The Statistical Package of Social Science (SPSS) (version 6, 
IBM Corp, Armonk, NY, USA) was used to analyze data and 
generate results. Data normality was tested using the 
Kolmogorov Smirnov test. As the data were not normally 
distributed. Numerical data were summarized as medians and 
ranges. Numerical comparisons between two groups were 
performed using the Mann–Whitney U-test. Qualitative data 
were described as frequencies and percentages. Relationships 
between qualitative data were assessed using the Chi-square 
test or Fisher’s exact test as required. Stepwise logistic regres
sion analyses were applied to significant variables in univari
ate analysis using the forward likelihood ratio method. The 
odds ratio and associated 95% confidence intervals (CI) were 
calculated to estimate the infection risk. Probability (P-value) 
≤0.05 was considered significant.

Results
Responder Socio-Demographic Data and 
the Relationship with COVID-19 
Infection
We received responses from 161 ophthalmologists. Ages 
ranged from 26 to 65 years, with a median age of 34 years. 
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We observed that 92 responders were females (57.2%) and 
97 (60.2%) worked in university hospitals. Cornea and 
refractive surgery (N = 55) was the most common sub
specialty (34.2%), followed by retina subspeciality in 23 
responders (14.4%). We noted that 108 responders 
(67.1%) had ≥10 years experience in ophthalmology.

Our questionnaire also assessed the rate of COVID-19 
infection in responders and its relationship to different vari
ables; 85 (52.8%) responders were infected with COVID-19 at 
the time of the survey. The relationship between COVID-19 
infection and responder socio-demographic characteristics is 
summarized (Table 1). The mean age was significantly lower 
in infected (median = 34) than noninfected (median = 36) 

responders (P-value = 0.019). In addition, prior ophthalmol
ogy experience (measured in years) was less in those with the 
infection (P-value = 0.010). However, no statistically signifi
cant associations were observed between COVID-19 infection 
rates and gender (P-value = 0.649), marital status (P-value = 
0.634), job title (P-value = 0.170), place of work 
(P-value=0.351), or subspecialty (P-value = 0.701).

Ophthalmologist Beliefs About 
COVID-19 and Vaccinations
Responder concerns about COVID-19 infections and opinions 
regarding the examination of a suspected COVID-19 patient 

Table 1 Relation Between Socio-Demographic Characteristics and COVID-19 Infection

Characteristics Total N (%) Infected with COVID-19 N (%) p-value

Age

Age groups (years)
≤34 82.0 (50.9) 51.0 (62.2)

>34 79.0 (39.1) 34.0 (43.0) 0.015

Sex
Male 69.0 (42.8) 35 (50.7)

Female 92.0 (57.2) 50.0.0 (54.3) 0.649

Marital status
Single 50.0 (31.1) 25.0 (50.0)
Married 111.0 (68.9) 60.0 (54.1) 0.634

Job title
Resident 40.0 (24.8) 25.0 (62.5)

Assistant lecturer/Specialist 63.0 (39.1) 36.0 (57.1)

Consultant 19.0 (11.8) 8.0 (42.1)
Lecturer 39.0 (24.2) 16.0 (41.0) 0.170

Place of work
Educational institute 13.0 (8.1) 9 (69.2)

Ministry of health 29.0 (18.0) 17 (58.6)

Private 22.0 (13.7) 13 (59.1)
University hospital 97.0 (60.2) 46 (47.4) 0.351

Subspecialty
Cornea and refractive 55 (34.2) 27.0 (49.1)

Investigative 20 (12.4) 8.0 (40.0)

Pediatric 20 (12.4) 12.0 (60.0)
Retina 23 (14.4) 13.0 (56.5)

Oculoplastic 18 (11.2) 11.0 (61.9)

Glaucoma 12 (7.5) 8.0 (66.7)
Others* 13 (8.1) 6.0 (46.2) 0.701

Number of years in ophthalmology practice
<10 108.0 (67.1) 66.0 (61.1)

≥10 53.0 (32.9) 19.0 (35.8) 0.003

Notes: N (%) Values are presented as number (%). *Other subspecialties include strabismus, uveitis and neuro-ophthalmology.
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are shown (Table 2). We observed that 96 (59.6%) responders 
identified COVID-19 infection as very dangerous and 104 
(64.6%) responders preferred to avoid suspected COVID-19 
patients. However, no significant associations were found 
between these beliefs and COVID-19 infection opinions in 
responders (P-value = 0.338 and 0.975, respectively).

In terms of vaccination, 80 responders had received 
a COVID-19 vaccination. The vaccination rate was not affected 
by the perception of the danger by responders towards COVID- 
19, as 31 responders reported perceiving COVID-19 as mod
erately dangerous (38.8%) while 49 responders reported per
ceiving it as very dangerous (61.3%) (P-value = 0.677).

Ophthalmologist Training in Infection 
Control Measures and COVID-19 Infections
In terms of training on infection control measures, 60 
responders (37.3%) received training on PPE to prevent 
COVID-19 transmission. Face-to-face training was pro
vided by an infection control specialist for 24 responders 
(14.9%), online lectures for 17 responders (10.6%), and 
self-learning for 19 responders (11.8%). However, surpris
ingly, we observed no statistically significant differences 
in the prevalence of COVID-19 infections between 35 
ophthalmologists who had received training (58.3%) and 
50 who had not (49.5%) (P-value = 0.278).

The Application of Preventive Measures by 
Medical Facilities and COVID-19 Infection 
Rates
Different strategies were adopted by medical facilities to 
prevent COVID-19 transmission among health care 

providers. These included limiting the numbers of patients 
in elective clinics, as reported by 103 (64%) responders, 
and a requirement by patients to put on masks, as reported 
by 154 responders (95.7%). Fever assessments for either 
health care providers or patients were only reported by 
approximately 25% of responders. Environmental factors, 
such as good ventilation, in examination rooms were 
implemented by 83 responders (51.6%). The availability 
of disinfectants at all times was reported by 134 respon
ders (83.2%); however, PPE was not always available as 
indicated by 97 (60.2%) responders. The relationship 
between the application of preventive measures and the 
incidence of COVID-19 infection is summarized (Table 3). 
Surprisingly, no association was observed between 
the percent of application of preventive measures and the 
COVID-19 infection rate.

The Application of Preventive Measures 
by Ophthalmologists in Clinics
Ophthalmologist adherence to preventive measures in the 
clinic as disinfecting hands between patients was reported 
by 131 responders (81.4%). However, disinfection of the 
slit lamp was not routinely performed between patients 
(only reported by 75 responders (46.6%)). We observed 
that full precautions while examining patients without 
respiratory illness, by wearing a surgical mask, washing 
hands before and after examinations, asking the patient to 
refrain from speaking, and ensuring the patient wore 
a mask, were significantly associated with a lower rate of 
COVID-19 infection (P-value = 0.046). Similarly, full 
precautions while examining patients with respiratory ill
ness, by wearing an N95 mask, gowns, gloves, and eye 

Table 2 Beliefs of Ophthalmologists About COVID-19 and COVID-19 Infection and Vaccination

Characteristics Total N (%) Participants Infected with 
COVID-19 N (%)

p-value

Perception of COVID-19 infection
Moderately dangerous 65.0 (40.4) 37.0 (56.9)
Very dangerous 96.0 (59.6) 48.0 (50.0) 0.338

Concerns of being at risk of COVID-19 infection as an 
eye care practitioner

No 2.0 (1.2) 1.0 (50.0)

Yes 159.0 (98.8) 84.0 (52.8) –

Preference to avoid encountering/examining 
a patient who is a suspect of COVID-19

Disagree 57.0 (35.4) 30.0 (52.6)

Agree 104.0 (64.6) 55.0 (52.9) 0.975

Notes: N (%) number (percentage). ‘–’ denotes p-value could not be determined due to small number of participants having no concerns in both groups.
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protection, in addition to the aforementioned precautions, 
were significantly associated with a lower infection rate 
(P-value = 0.019) (Table 4). We noted that 73 (45.3%) 
responders reported they would treat a known COVID-19 
patient at an outpatient clinic after taking precautions and 
45 the rate of those ophthalmologists were infected with 
rate (61.6%) (P-value = 0.032).

The Application of Preventive Measures 
by Ophthalmologists in Operating Rooms
The number of urgent surgical interventions per month 
ranged from 0 to 35 surgeries, with a median of two per 
month. Before an urgent surgery, 71 responders (44.1%) 

reported asking the patients for C reactive protein and 
complete blood picture. However, the number of per
formed elective surgical interventions per month ranged 
from 0 to 250, with a median of four surgeries per month. 
Importantly, 77 responders (47.8%) reported asking 
patients for polymerase chain reaction information before 
these surgeries. Sixty-one responders (37.9%) reported 
operating on suspect or confirmed COVID-19 patients. 
A lower rate of infection was significantly associated 
with taking full safety precautions while operating on 
either suspected or nonsuspected COVID-19 patients 
(P-value = 0.007 and 0.003, respectively). These precau
tions included full PPE while operating on a nonsuspected 

Table 3 Relation Between Application of Infection Control Measures by Medical Facilities and COVID-19 Infection

Measures Total N (%) Infected with COVID-19 N (%) p-value

Limitation of number of patients
No 58.0 (36.0) 32.0 (55.2)

Yes 103.0 (64.0) 53.0 (51.5) 0.650

Assessment of staff members for fever before work
No 123.0 (76.4) 66.0 (53.7)
Yes 38.0 (23.6) 19.0 (50.0) 0.693

Assessment of patients for fever before examination?
No 113.0 (70.2) 62.0.0 (54.9)

Yes 48.0 (29.8) 23.0 (47.9) 0.419

Obligation of patients to put on masks
No 7.0 (4.3) 3.0.0 (42.9)

Yes 154.0 (95.7) 82.0 (53.2) 0.780

Good ventilation of examination room
No 78.0 (48.4) 40 (51.3)
Yes 83.0 (51.6) 45 (54.2) 0.709

Number of examination sets in the same room
1 70.0 (43.5) 39.0 (55.7)

2 54.0 (33.5) 26.0 (48.1)

3 19.0 (11.8) 10.0 (52.6)
>3 18.0 (11.2) 10.0 (55.6) 0.858

Disinfectants are always available
No 27.0 (16.8) 17.0 (63.0)

Yes 134.0 (83.2) 68 (50.7) 0.246

PPE are always available
No 96.0 (59.6) 54.0 (56.3)

Yes 65.0 (40.4) 31.0 (47.7) 0.268

A clear shield is mounted on the slit-lamp routinely
No 33.0 (20.5) 22.0 (66.7)
Yes 128.0 (79.5) 63.0 (49.2) 0.073

Note: N (%) number (percentage). 
Abbreviation: PPE, personal protective equipment.
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COVID-19 case, while for suspected COVID-19 cases, 
precautions included postoperatively referring the patient 
to an isolation ward and closing the operating room for 
disinfection (Table 5).

COVID-19 Infection Risk Factors Among 
Ophthalmologists
The factors independently affecting COVID-19 infec
tions were the number of years in ophthalmology prac
tice and adopting full precautions while operating on 
suspected or nonsuspected COVID-19 patients 
(Table 6). Ophthalmologists practicing ophthalmology 
for <10 years were 2.4-times more liable to contract 
COVID-19 infection (95% CI: 1.1–4.6). Responders 
not taking full precautions while operating on suspected 
COVID-19 patients were twice more likely to contract 
a COVID-19 infection when compared to those who 
adopted full precautions (95% CI: 1.0–3.9). Responders 
not taking full precautions while operating on 

nonsuspected COVID-19 patients were 2.6 times more 
likely to get a COVID-19 infection (95% CI: 1.1–5.6).

Discussion
As the second year of the pandemic elapses, the world 
must learn to cohabit with COVID-19. While healthcare 
providers remain at the front-line, major concerns still 
persist across most countries about protecting these health 
care workers. In our survey of ophthalmologists in Egypt, 
we investigated relationships between infection rates, 
responder compliance with protective measures, awareness 
of such protective measures, and perceptions of the ser
iousness of the pandemic. Ophthalmologists in particular 
are at a higher risk of infection due to their working 
environments and proximity to patients during 
examinations.

From our survey, we observed a high infection rate 
(52.8%) in responders when compared with data from 
Wuhan, China, or Granada, Spain, respectively.13,15 This 

Table 4 Relation Between Application of Infection Control Measures by Ophthalmologist in Clinics and COVID-19 Infection

Measures Total N (%) Infected with 
COVID-19 N (%)

p-value

Rubbing hands between patients
No 30.0 (18.6) 15.0 (50.0)

Yes 131.0 (81.4) 70.0 (53.4) 0.734

Having the slit lamp disinfected between patients
No 86.0 (53.4) 45.0 (52.3)
Yes 75.0 (46.6) 40.0 (53.3) 0.898

Refraining from talking to patients during slit-lamp examination and asking 
the patient not to talk

No 33.0 (20.5) 16.0 (48.5)
Yes 128.0 (79.5) 69.0 (53.9) 0.578

Taking precautions while examining patients without respiratory illness
Did not take full precautions 133.0 (82.6) 75.0 (56.4)

Took full precaution 28.0 (17.4) 10.0 (35.7) 0.046

Taking precautions while examining patients with respiratory illness
Did not take full precautions 98.0 (60.9) 59.0 (60.2)

Took full precautions 63.0 (39.1) 26.0 (41.3) 0.019

If a patient with known COVID-19 infection presents to your clinic (outside 
hospital) for urgent ophthalmic care, you would:

I work at a hospital, and this is not applicable to me 30.0 (18.6) 10.0 (33.3)

Send the patient to a hospital equipped to deal with COVID-19 and urgent eye 

conditions.

58.0 (36.0) 30.0 (51.7)

Take precautions and treat the patient. 73.0 (45.3) 45.0 (61.6) 0.032

Notes: N (%) number (percentage). Full precautions while examining patients without respiratory illness are wearing a surgical mask, washing hands before and after 
examinations, asking the patient to refrain from speaking, and ensuring the patient wore a mask. Full precautions while examining patients with respiratory illness, are 
wearing an N95 mask, gowns, gloves, and eye protection, in addition to the aforementioned precautions.
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could be partly explained by the fact that these reports 
were published early in the first year of the pandemic, 
before global infection rates increased. Our observations 
also indicated that ophthalmologists have an ongoing risk 
of acquiring infections from asymptomatic carriers.

Our data indicated that younger ophthalmologists had 
a significantly higher risk of contracting infections, ie, we 
recorded a 62.2% infection rate among responders ≤34 
years old. This may have been due to increased contact 
and interactions with more patients in public hospitals and 

Table 5 Relation Between Application of Infection Control Measures by Ophthalmologist in Operating Room and COVID-19 
Infection

Measures Total Infected with COVID-19 p-value

Median (Range) Median (Range) p-value

Number of urgent surgeries per month 2.0 (0.0–35.0) 2.0 (0.0–30.0) 0.878

Number of elective surgeries per month 4.0 (0.0–250.0) 4.0 (0.0–40.0) 0.165

N (%) N (%) p-value

Before admission of urgent patients, they are asked for
None 66.0 (41.0) 32.0 (48.5)

CT chest only 12.0 (7.5) 6.0 (50.0)

PCR only 12.0 (7.5) 4.0 (33.3)
CRP and CBCs 71.0 (44.1) 43.0 (60.6) 0.271

Before admission of elective patients, they are asked for
None 56.0 (34.8) 27.0 (48.2)

CT chest only 12.0 (7.5) 8.0 (66.7)

PCR only 77.0 (47.8) 45.0 (58.4)
PCR and CT chest 16.0 (9.9) 5.0 (31.3) 0.371

Have operated upon COVID-19 suspect or confirmed cases
No 100.0 (62.1) 48.0 (48.0)

Yes 61.0 (37.9) 37.0 (60.7) 0.116

While operating upon suspected COVID-19 patients, you:
Did not take full precaution 86.0 (53.4) 54.0 (62.8)
Took full precaution 75.0 (46.6) 31.0 (41.3) 0.007

While operating upon non-suspected COVID-19 patients, you
Did not take full precaution 130.0 (80.7) 76.0 (58.5)

Took full precaution 31.0 (19.3) 9.0 (29.0) 0.003

Notes: N (%) number (percentage). Full precautions includes wearing full PPE while operating on a nonsuspected COVID-19 case, while for suspected COVID-19 cases, 
precautions includes referring the patient to an isolation ward postoperatively and closing the operating room for disinfection.

Table 6 Multivariate Analysis of Risk Factors Affecting Contracting COVID Infection

Measures Beta Standard 
Error

p-value Odds 
Ratio

95% 
Confidence 
Interval

Number of years in ophthalmology practice (<10 years versus ≥10 years) 0.0 0.4 0.024 2.4 1.1–4.6

Operating upon suspected COVID-19 patients (without taking full precautions 

versus with taking full precautions)

0.7 0.3 0.039 2.0 1.0–3.9

Operating upon non-suspected COVID-19 patients (without taking full 

precautions versus with taking full precautions)

1.0 0.5 0.026 2.6 1.1–5.6
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associated long working hours. Also, this group repre
sented a large proportion of study responders. In addition, 
responders who were infected had significantly fewer 
years of ophthalmology experience. These observations 
did not concur with a survey in Wuhan, China, where 
older age and years of practice were associated with 
a significantly higher risk of infection.13

While responders worked at different hospitals with dif
ferent patient flow rates and resources, the working environ
ment had no impact on infection rates. This was similar for 
gender, marital status, and subspecialty.

In general, almost all responders (98.8%) indicated they 
were likely to contract the infection during practice, in agree
ment with a study from Cairo (Egypt).6 In addition, 59.6% of 
the responders, regardless of age and sex, reported that 
COVID-19 infection was very dangerous, while 37.9% indi
cated it was moderately dangerous. This reflected the huge 
burden of COVID-19 and agreed with an Egyptian study 
where 66% of the responders graded their psychological 
concerns by being anxious about their health and economic 
status.6 However, these feelings had no significant impact on 
the rate of infection among ophthalmologists.

Almost half of responders (80/163) were vaccinated. 
Yet, there was no link between the compliance to the 
vaccination and perception of disease severity. The vac
cine was received after the start of the second wave this 
spring after a high percent of the doctors had already 
contracted the COVID-19 infection.

In examination rooms, the transmission risk to ophthal
mologists can be lessened by following protective mea
sures, precautions, and compliance steps. However, not all 
ophthalmologists are aware of these precautions, and 
importantly, not all strictly follow these rules. Moreover, 
the application of such preventive measures involves dif
ferent hierarchical tiers, starting with medical facility man
agement down to physician adherence.

In our survey, proper PPE training and precautions 
provided by individual medical facilities had no significant 
impact on infection rates. Notably, only 14% of the 
responders received their PPE training at a hands-on tutor
ial. These results agreed with a study from China.13 It 
appeared that most measures adopted by facilities were 
not adequately applied or effective to prevent the spread of 
infection.

However, ophthalmologist adherence to full personal 
protective measures, as recommended by the American 
Academy of Ophthalmology (AAO) when examining 
patients with or without respiratory illness, was significantly 

associated with a lower risk of infection (P-value = 0.019 
and 0.046, respectively).16 The AAO recommended mana
ging known COVID-19 patients at appropriately equipped 
hospitals.16 However, 45% of our responders reported they 
would treat a known COVID-19 patient in the outpatient 
clinic, but with precautions. This could have reflected the 
higher infection rates seen in our study. Importantly, these 
were higher than a Jordanian study.7

Also, full precautions while operating on suspected or 
nonsuspected COVID-19 patients were significantly asso
ciated with decreased COVID-19 infection rates. This 
observation agreed with a Hong Kong study that high
lighted the importance of precautionary measures to pro
tect healthcare workers.17 In a survey by Sanjay et al, 
these measures were further reinforced by limiting the 
number of elective cases.18

Our study had some limitations. It was performed online; 
hence, the response rate was relatively low when compared 
with face-to-face surveys. The data were limited to the short 
survey period; therefore, more updates are warranted.

Conclusions
Ophthalmologists have a high risk of COVID-19 infection. 
We observed that a young age and less ophthalmology 
experience were important risk factors for injection. This 
could be explained by the fact that the main ophthalmic 
services are provided by front-line trainees and young 
ophthalmologists. Critically, most of the survey responders 
in this study were in this group. Adherence to full protec
tive measures in outpatient clinics and operating rooms 
significantly decreased infection risks.
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