
Corona viruses are a family of single strand RNA viruses that 
can cause severe respiratory and other illnesses, and might 

be transmitted via ocular secretions [1]. During December 2019, 
a new strain was identified in Wuhan, China, which received 
the name coronavirus disease-2019 (COVID-19). On 14 March 
2020, the World Health Organization (WHO) declared a state of 
pandemic [2].

people had been infected in 218 countries worldwide, with a 
total of more than 1.2 million deaths [3]. Concurrently, some 
316,528 cases and 2592 deaths were recorded in Israel [4].

This pandemic, as with former pandemics, presents a major 
medical management challenge [5,6] Medical resources alloca-
tion, personal protective equipment (PPE) for healthcare per-
sonnel, precautious programs, outpatient screening triage, and 
inpatient staff interactions are some of the pitfalls and problems 
that needs to be managed in real time [5].

The ophthalmology field has been influenced dramatically 
since the beginning of the COVID-19 outbreak, as most doc-
tor-patient encounters take place in outpatient clinics. Moreover, 
most surgeries are of a non-urgent nature but with immense in-

ophthalmology department was temporarily shut down due to 
an outbreak among the staff [8]. In recent articles regarding 
COVID-19, ophthalmology departments shared their personal 
experience with facing the COVID-19 virus and offer crucial 

the American Academy of Ophthalmology (AAO) has shared 
their novel COVID-19 guidelines to help ophthalmologists im-
prove readiness and guide patient care [10].

In this article, we highlighted management challenges in Is-
raeli ophthalmology departments encountered when addressing 
the COVID-19 pandemic. We described the courses of action 
taken by ophthalmology departments across Israel with spe-
cial attention to heavily populated areas with high numbers of 
COVID-19 patients. 

A cross-sectional survey was sent to all the directors of ophthal-
mology departments recognized for residency by the Israel Min-
istry of Health (MOH), during the time period when the popula-
tion of Israel was under quarantine in the midst of the pandemic. 
To achieve a high response rate, each director was invited person-
ally to participate in the survey. We used Google Forms (Alphabet 
Co., Mountain View, CA, USA) for the survey. Covid-19 patient 
data was obtained via the MOH. No director received funding for 
participation, and there were no conflicts of interest or hierarchy 



among directors. If more than a single response was recorded, 
the last response was used for the analysis. Questions with a low 
answering rate (< 50%) were excluded from the final analysis. 
The Rabin Medical Center institutional review board exempt-
ed this study under the national effort to conduct COVID-19 
studies. The original survey is available: https://forms.gle/Xh-
sT5AKTbxteR8hU8 [Hebrew].

Descriptive statistics were used to compare ophthalmology 
department characteristics. Analyses of covariance statistics 
were used to assess observed differences between the geograph-
ical areas. The Mann-Whitney U test and Kruskal-Wallis test, 
or Wilcoxon signed rank test for paired samples, were applied 
for continuous variables, and Fisher's exact test for nominal 
variables. All statistical analyses performed were two-sided 
and statistical significance was set at -value of 0.05. Statisti-
cal analysis was performed with Prism R 3.4.2 (R development 
Core Team).

A total of 21 department directors answered the survey. The 
departments included all ophthalmology departments approved 
for residency in Israel. 

Hospital demographics with relevant data of COVID-19 ad-
missions, infected, and deaths in addition to hospital ownership 
and directors’ age and years of experience are presented in Ta-
ble 1. The majority of the COVID-19 admissions occurred in 
Israel's central region (53%) and Jerusalem (30%). Most (60%) 
directors were 50–60 years old with 1–5 years (55%) in office. 
Our data accounts for 86% of the total population in Israel. Ac-
cordingly, the number of infected people accounted for 86% of 
the total number of confirmed patients on 14 April 2020, ac-
cording to the Israel Ministry of Health [11].

Telemedicine played a central role in the way medical teams 
have been coping with the ongoing pandemic. Video telecon-
ference (VTC) rapidly gained popularity among the depart-
ments, with 80% reporting its usage for different applications 
such as departmental meetings as well as professional talks 
among experts (60%) and among residents (50%). Depart-
ments used VTC for academic lectures 84% of the time; how-
ever, 55% reporting fewer academic lectures and only 15% 
reporting more academic lectures. Interestingly 15% of the 
departments have personnel talks among residents with no 
personnel talks taking place in any of the departments among 
seniors. Assessing their experience, 25% reported being very 
satisfied, the majority (55%) was pretty satisfied, and only 
10% were not very satisfied with VTC meetings. Instant mes-

-
tors confirming they use these applications more often, and 
40% much more frequently.

The number of patients presenting at outpatient clinics dropped 
dramatically across all departments. Table 1 depicts which clin-
ics remained active. In 65% of departments, we noted a < 25% 
reduction in doctor-patient encounters compared to the pre 
COVID-19 outbreak period. Other directors reported only a 25–
50% increase in volume in doctor-patient encounters. The most 
active clinics were the retina clinic (55% of departments) and 
general ophthalmology clinic (45% of departments). All depart-



ments maintained the therapeutic continuum of intraocular injec-
tions. Tumor clinics, which are normally active across all the oph-
thalmic departments in the survey, were significantly more active 
in Jerusalem compared to the three other locations ( 0.014).

In the active clinics, the medical staff was instructed to per-
form problem-oriented examinations in only 30% of departments. 

Similarly, surgical procedures decreased dramatically. A < 25% 

the remainder reported a volume of only 25–50% compared 
to the pre COVID-19 outbreak period. Across all ophthalmic 
surgical subspecialties, 95% of the operations were considered 
urgent, set only days to weeks in advance.

The directors reported a change with regard to the administra-
tive department: hospital management interaction during the 
COVID-19. Hospital updates regarding the COVID-19 pandemic 
occurred in 95% of the ophthalmology departments (one respon-
dent did not answer this question). Departmental routines, such as 
office meetings, transformed to emails and instant messaging up-
dates. Meetings changed from including all staff to directors-only 
panels. The majority (80%) of the directors reported satisfaction 
with the hospital to equip their departments with enough tools to 
successfully overcome the crisis. Reported personal stress levels 
were low to moderate and not correlated to the duration of their 
chairmanship ( = 0.96). However, 95% of the directors reported 
there were no preparations with regard to after hours, recruitment 
of personnel, and allocation of examining rooms, nor for purchas-
ing new imagining machines across all districts. 

From a socioeconomic point of view, 40% of the directors 
ordered unpaid leave for select medical and non-medical staff, 
which was applied to physicians in only one department. A change 
toward more open interactions was observed in 40% of the de-
partments with the remainder reporting no change. Furthermore, 
40% of the directors reported repositioning of staff members to 

different departments in accordance with hospital necessity.

We found no uniformity in PPE across departments. However, 
when treating COVID-19 patients, most of the medical staff uti-
lized gloves, a face shield, disposable robe, and a surgical mask 
or N-95 mask. In departments with more experienced directors 
(> 5 years in office) there was significantly more usage of N-95 
masks ( = 0.04) [Table 3]. Overall, 15% of the directors re-
ported a lack of adequate protective gear, and 40% reported a 
scenario in which they requested PPE from their hospital and 
were rejected. Accordingly, 40% of the directors have initiated a 
request from outside parties for PPE. 



Last, we asked directors to state which scenarios in their opin-
ions are needed for national guidelines. One director stated we 
should embrace AAO guidelines; 65% stated there is a need for 
national uniformity with regards to outpatient referral to the hos-
pital from the community ophthalmologists ( = 0.035). In addi-
tion, 80% of the directors indicated there is a need for guidelines 
for imaging execution, and approximately half believe there is 
a need for guidelines regarding intraocular injections. In Table 
2, we detail the need for guidelines and personal stress levels.

The Israeli ophthalmology community spans over 250 kilome-
ters and serves over 9 million people. The geographic location 
of each hospital with relation to the COVID-19 infected popu-
lation and the district it serves can be seen in Figure 1. Dense 
populated cities with more confirmed COVID-19 patients are 
located in the center of Israel and city of Jerusalem. We have not 
found a meaningful, clinically significant correlation between 
hospital location and accepted practice in the ophthalmology 
department, though, a statistically significant correlation was 
found for the ocular oncology clinic in Jerusalem which was 
more active compared to the other locations ( = 0.014).

During the literature review we identified only one letter to 
an editor regarding management of an ophthalmology depart-
ment during a pandemic. During the H1N1 pandemic, Kuo et 
al [12] described the diversion and reallocation of healthcare 
resources in a large academic hospital in Cordoba, Argentina. 
There was also a sharp decrease in non-acute ophthalmic clinics 
by 95%, ophthalmic surgeries by 94% compared to the previous 
year, cancellation of all cataract surgeries, and only emergency 
operations were authorized in their ophthalmology department. 
This information correlates elegantly with our study, and was 
experienced in the majority of Israeli ophthalmology depart-
ments during the COVID-19 pandemic. Most of the department 
directors reported < 25% clinical and surgery volume, and al-
most half reported reallocation of manpower. We find this infor-
mation relevant for preparedness of future pandemics. 

Furthermore, an important issue was the variety in the different 
departments' courses of action when facing this pandemic. Each 
department has its own accepted practice though some share com-
monalities. Practical lessons learned from the COVID-19 pan-
demic management in Bergamo, the epicenter of the COVID-19, 
were similar to ours[13] in regards to PPE shortage and manpower 
reorganization. Nevertheless, 85% of the directors reported they 
had sufficient protective gear supplied by their hospital. This, 
along with other efforts such as national technology efforts to 
fight covid-19 [14] novel protocols practiced by other disciplines 
[15], and quarantine might explain the low morbidity and mortal-
ity of the Israeli population [16]. Management challenges learned 
here might be globally similar, not limited only to the COVID-19 
pandemic but applicable for other pandemics as well, such as a 



novel way to restore face-to-face medical staff-patient communi-

that some lessons learned from past pandemics still provided rel-
evant information regarding pandemic management. Following 
the 2009 influenza pandemic, Webb and Nichol [6] published key 
research questions to provide optimal information to clinicians 
and public health authorities relevant for the influenza pandemic. 
Funk and colleagues [5] from Canada also published conclusions 
from the same influenza pandemic. Funk called for coordination 
among all members of the healthcare team, on a national level and 
inside hospitals, and among healthcare staff from different depart-
ments. We found these recommendations to be relevant for the 
COVID-19 pandemic and should be tested for future pandemics.

Due to the evolving nature of a pandemic and high flow of 
information from different places also coping with COVID-19, 
department directors might find it difficult to stay current with 
relevant pandemic literature. 

The AAO shared and updated its COVID-19 guidelines on 
-

gy society (IOS) released a position paper stating they adopt-
ed these guidelines for the common practice of examining a 
COVID-19 patient. In our survey, we found these national and 
international guidelines are needed for better management and 
uniformity across departments. We suggest a methodology of 
sharing professional ophthalmology guidance on a regular ba-
sis by telegram as practiced by the Israeli MoH for the general 
population [18]. From the survey, we learned that interactions 
between community and hospital ophthalmologists require clear 
instructions from a higher authority for referral consensus in dif-
ferent parts of the country ( =0.035).

On August 2020 Gamus et al. [19] published a review regard-
ing the telemedicine applications during the COVID-19 pandem-
ic. They found that e-health plays a large role in the management 
of COVID-19 pandemic on a personal and on the department 
level as well, not only in the ophthalmology field [20]. Digital 
platforms for inter-departmental and intra-departmental interac-
tions, such as VTC and instant messaging have gained popularity 
in 80% of the departments, even though the clinical and surgical 
volumes decreased dramatically. This finding is in line with a re-
cent survey conducted by Nair and colleagues [21] among 1260 
ophthalmologists, which described the effect of COVID-19 relat-
ed lockdowns on ophthalmic practice and patient care in India. 

telemedicine during the COVID-19 pandemic.
One of the most noteworthy national initiatives were 

tri-weekly 'Zoom-in-ophthalmology' meetings focusing on spe-
cial cases in ophthalmology, presented by all departments using 
the Zoom platform. Notwithstanding, these platforms still need 
to improve [22]. Only 25% of the directors stated they are very 
pleased with them.

This new era of VTC is not free of malicious hackers who at-
tempt to exploit these services. The platforms need proper cyber 

security when used by healthcare professionals, among other 
sectors. The Health Sector Cyber security Coordination Center 
(HC3) released a white paper [23] on 3 April 2020 recommend-
ing actions be taken by meeting hosts and attendees that may 
decrease the likelihood of undesired hackings. The usage of a 
meeting password, updating tele-health software, and caution 
when using a weblink posted for a VTC meeting from unknown 
hosts may decrease this undesired phenomena. Medical VTC 
users should be advised to become familiar with the regulations 
of the Health Insurance Portability and Accountability Act of 
1996 (HIPAA). It is advised to keep personal health information 
(PHI) confidential during VTC's. Recent breaches in HIPPA 
complaint platforms, such as 'Zoom', raises concerns.[24]

One of the most important outcomes of our survey is the re-
ported lack of aftermath preparedness. With regard to workload, 
the reduction in out-patient clinics and surgeries during the pan-
demic will rebound to the treating doctor once the pandemic 
subsides. Even worse, the clinical outcomes of late treatment for 
routine procedures, such as intraocular injections, might cause 
severe visual deterioration and other complications for some 
patients. A local initiative worth mentioning is the intraocular 
injection van that traveled during the pandemic period to the 
homes elderly patient to maintain treatment continuum [25].

The main advantages of the study include the exemplary partic-
ipation of all department directors, even though one was excluded 
from the analysis, with no hierarchy between the sender and receiv-
er of the survey. This enabled us to shed light on some pitfalls and 
management issues among the ophthalmology departments in Isra-
el, and to reflect on the entire Israeli ophthalmology system. This 
knowledge, along with the scarce literature found on the subject, 
might assist other ophthalmology directors globally during this and 
future pandemics. Another advantage is the timing of the survey. 
The directors answered the survey during the Israeli population 
quarantine, before any official directions regarding return to regular 
practice was released by the Israeli MOH. These answers, reported 
in real time intra pandemic period, reflect the directors' challenges.

Our study has several limitations. This cross-sectional survey 
does not reflect trends during the pandemic, but only one point in 
time. We chose to conduct the survey during mid-April 2020 in 
the midst of the pandemic while the Israeli population was under 
confinement. This allowed us to shed light on the most difficult 
and uncertain time of national pandemic management. Another 
limitation is the reliability and validity of the data. Department 
directors provided their subjective assessment of the departments' 
atmosphere from an aerial view. Nevertheless, owing to the re-
markable participation and anonymous survey, we feel the Israeli 
ophthalmology society is comprehensively presented. 

All the numbers regarding the number of infected people, 
admissions, and deaths are relevant only for the week of the 
survey, and will have changed by publication date. 



Guidelines for using safe digital platforms help management 
decisions and ensure uniformity across departments. Advanced 
preparation is needed to prevent adverse clinical outcomes and 
to maintain treatment continuum. Our results can be used to 
guide and help improve the preparedness of ophthalmology de-
partments during COVID-19 and for future pandemics.

We thank all the Israeli ophthalmology directors who participat-
ed in the survey.
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