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Abstract:
Objective:
To investigate the level of awareness of ophthalmologists towards COVID-19 and their perceptions towards infection control in ophthalmic
practice.
Methods:
A web-based survey was conducted using Google Forms during the month of December 2020. All ophthalmologists practicing in Sudan were
invited to participate in the study. Participants who did not agree to the terms of the electronic consent form presented at the beginning of the
questionnaire as well as those who did not complete the survey, were excluded from the analysis. Knowledge of causes, symptoms, and methods of
transmission of COVID-19; ophthalmologists’ attitudes and perceptions towards COVID-19 and clinical practice, including contact lens practice,
were assessed using a set of 26 multiple-choice close-ended questions.
Results:
Of the 307 participants, 77.4% were in the age range 30-40 years and 73% were contact lens practitioners. While 96.1% acknowledged the
scientific name of COVID-19, 46.9% were aware of its cause. Ophthalmologists aged 40-50 years were more likely to agree that air-puffing
tonometer risks infection spread (OR 1.62, 95% CI: 0.27-9.70, p<0.01). Ophthalmologists aged 30-40 years were more likely to agree that a slit
lamp shield would reduce infection risk (OR 1.52, 95% CI: 0.33-6.96, p<0.01). Contact lens practitioners were more likely to perceive that
frequent replacement contact lens use can increase the infection spread (OR 2.64, 95% CI: 1.17-5.94, p<0.01).
Conclusion:
Ophthalmologists in Sudan demonstrated a mixed level of knowledge of the causes, symptoms, and modes of transmission of COVID-19. While
the majority were able to identify the protective measures generally required by medical practitioners and patients, there was a limited level of
knowledge regarding protective measures specific to ophthalmic practices, especially when dealing with contact lenses. Official national guidelines
about safe ophthalmic service provision during the COVID-19 pandemic are recommended.
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1. INTRODUCTION
Severe acute respiratory syndrome coronavirus 2 (SARSCoV-2) is considered the third novel coronavirus in 17 years
[1, 2]. Since it was first reported in Wuhan, China, the virus
had spread globally, with the World Health Organization
(WHO) declaring it as a Public Health Emergency of
International Concern on 30 January 2020 and a pandemic on
11 March 2020 [3]. SARS-CoV-2 is a source of major challen* Address correspondence to this author at the Department of Optometry Science,
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ges for the prevention and treatment of its infection due to
multiple potential hosts and high transmissibility and
infectivity rate [4, 5]. There are various methods of the
COVID-19 human-to-human spread, including direct contact
and airborne droplets. Several routes of exposure have been
reported, including respiratory, ocular, blood and saliva
exposure [2, 6]. Ocular involvement is of particular interest to
ophthalmologists as the polymerase chain reaction examination
on tears from SARS-CoV infection was reported positive [2].
The aforementioned facts put ophthalmologists under high
physical and psychological stress for their role in disease
transmission as well as prevention [2, 7].
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WHO and Center for Disease Control and Prevention’s
(CDC) guidelines for healthcare providers advocate the use of
Personal Protection Equipment (PPE) such as full protection
gowns, gloves, eye protection, facial protection such as fullface shield, and face mask [8, 9]. In addition, healthcare
providers were advised not to directly touch any mucosal
membranes, including nose, mouth, or eyes [2, 10]. Other
infection preventive and control (IPC) measures include the
following: covering coughs and sneezes with tissues that are
then safely disposed of; regular hand washing with soap or
disinfection with hand sanitizer containing at least 60%
alcohol, avoidance of contact with infected people, and
maintaining safe social distances [11].
As a result of the spread of the virus, governments across
the world, including the Sudanese government, have initiated
several measures which severely restrict social interactions and
travel [12]. Nevertheless, with the ease of restrictions and
opening of ophthalmic practices, there is a need to understand
the knowledge and awareness of ophthalmologists regarding
the COVID-19 as they are among the healthcare providers in
concern, partially because of ocular transmission of the disease
through close contact with patients’ ocular secretions including
conjunctival, aerosol, and tear secretions or contaminated
surfaces. Not to mention the daily high patient volume waiting
lists in the clinics, particularly after the relatively long-duration
closure [13]. In addition, various devices used in an ophthalmic
setting such as slit lamps, air-puff tonometers and imaging
devices are suspected COVID-19 spread weapons [14, 15].
Also, despite the low infection risk reported among contact
lens wearers, there is a risk that could be attributed to the fact
that contact lens users frequently touch their eyes during
contact lens application or removal [12].
Given the multiple factors of virus infection and spread
among ophthalmologists and patients in ophthalmology clinics,
the study aimed to investigate the level of knowledge and
awareness of ophthalmologists towards COVID-19 and their
perceptions towards infection control in ophthalmic practice
with a special interest in contact lens practice.
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emerging respiratory viruses, including COVID-19 [17]; and
pertinent literature on contact lens practice during the
COVID-19 pandemic [12, 18]. The questionnaire was designed
as a set of 26 multiple-choice close-ended questions that
covered the following: sociodemographic characteristics of
participants; knowledge of causes, symptoms, signs, and
methods of transmission of COVID-19; ophthalmologists’
attitudes and perceptions towards COVID-19 and clinical
practice, including contact lens practice in ophthalmology
clinics. The questionnaire was reviewed by a group of 10
expert ophthalmologists and the content was evaluated for
clarity, relevance and feasibility. The edited version of the
questionnaire was piloted on a sample of 35 ophthalmologists
to assess its reliability and a Cronbach’s alpha value of 0.8 was
obtained. After addressing redundant questions, the final
version was distributed and the responses of the pilot study
were not included in the data analysis.
2.3. Data Analysis and Ethical Consideration
Data were exported from Google Forms and entered into
Microsoft Excel Spreadsheets with data analysis performed
using the SPSS software version 25 (IBM Corporation,
Armonk, NY, USA). Numbers and percentages were calculated
to describe categorical and nominal data. A two-tailed t-test
analysis within subjects was conducted. The ODDs ratios and
95% Confidence Interval levels were calculated using
multinomial logistic regression. A P value lower than 0.01 was
considered as statistically significant.
The study was conducted as per the tenets of the
Declaration of Helsinki, and the Checklist for Reporting
Results of Internet E-Surveys (CHERRIES) was followed [19].
Participants’ personal information was anonymous and
participation in the online survey was voluntary. Participants
were free to withdraw from the study at any point, as stated in
the electronic consent form that the participants had to read and
agree to prior to filling the questionnaire. Ethical approval
(approval number: AAU-1/6/2019-2020) was obtained from
the Ethical Committee of the Faculty of Allied Medical
Sciences at Al-Ahliyya Amman University.

2. MATERIALS AND METHODS

3. RESULTS
2.1. Study Design and Population
A web-based, cross-sectional study was conducted during
December of the year 2020 using an online survey hosted
through Google Forms and distributed to ophthalmologists
practicing in Sudan. A sample size of 307 was deemed to be
representative of a population of 450 ophthalmologists [16],
assuming a 95% confidence interval level and a ± 5% margin
of error.
All ophthalmologists who are practicing in Sudan were
eligible to participate in the study. Participants who did not
agree to the terms of the electronic consent form presented at
the beginning of the questionnaire and those who did not
complete the survey were excluded from the analysis.
2.2. Data Collection Tools
The questionnaire was developed based on the content of
the World Health Organization (WHO) online course on

3.1. Participants Demographics
A total of 307 (169 males and 138 females) ophthalmologists participated in the study; all data collected were
included in the analysis. The majority of the participants were
in the age range 30-40 years (77.4%). Only 7 participants were
above the age of 60. While 88.6% of the ophthalmologists hold
a Bachelor’s degree, only 7.8% and 3.6% hold Master's and
Ph.D. degrees, respectively. Contact lens fitting was reported
by 73% of the sample. Unsurprisingly, 96.1% of the
participants acknowledged the scientific name of the 2019
novel coronavirus. However, only 46.9% recognized the source
of the emergence of the SARS-CoV-2.
3.2. Level of Awareness of COVID-19 Mode of Transmission, Symptoms, Approaches to Increase Immunity, and
Protection Measures among Ophthalmologists in Sudan
All the participants agreed that direct contact with a
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COVID-19 patient is a major mode of virus transmission, while
99.3% and 99% agreed that a sneeze splash and touching a
contaminated surface, respectively, are modes of transmission
of the SARS-CoV-2. On the other hand, 40.7% disagreed or
were not aware that animals could spread the virus.
Regarding the awareness of the symptoms of COVID-19,
fever, coughing, and shortness of breath were acknowledged by
99%, 97%, and 96% of the participants, respectively.
Meanwhile, headache, throat congestion, and nasal congestion
were acknowledged by 94%, 91% and 89% of the
ophthalmologists. Nevertheless, 51.5% and 41.7% of the
sample were not sure or disagreed that diarrhea and vomiting
were a symptom of COVID-19, respectively.
Almost all participants were aware of approaches to
increase immunity, including regular exercise (95%), healthy
food intake (94%), sufficient sleeping (92%), vitamin C intake
(84%), and smoking cessation (81%). However, many were not
sure of the roles of reducing stress (33%), vitamin D (42%) or
vitamin E (47%) intake in boosting immunity against the virus.
3.3. Health and Safety Measures Practiced by Ophthalmologists in Sudan
Hand cleaning by either washing with soap and water or
using a disinfectant was reported by 45.3%, and 52.4%, of the
ophthalmologists, respectively. Meanwhile, 48.5% of the
participants use a tissue when sneezing, with only 46.3%
reporting immediate and safe disposal of the tissue. On the
other hand, 42.7% of the sample reported that they used the top
of the arm as a method of containing their sneeze in the
absence of tissue. Face masks were not worn in the workplace
by 49.5% of the sample.
In terms of the health and safety precautions that
ophthalmologists in Sudan took after announcing the recording
of COVID-19 cases in Sudan and prior to the lockdown that
was imposed by the government, general hygiene was
maintained by 99% of the practitioners, with 73.3% reported
sleeping for at least 8 hours per night. Only 16.9% reported
that they stopped attending work. All of them were females
who were either pregnant or had children. In terms of travel,
52.8% avoided traveling to areas where the infection was
reported, 48.5% reported that they decided not to travel by
airplanes, 47.2% avoided using public transport, while 41.7%
of the sample avoided using taxis.
3.4. Perceptions of Ophthalmologists Towards Potential
Sources of COVID-19 Infection in the Workplace and the
Role of Contact Lenses in the Infection Cycle
Using a non-contact tonometer operated by producing a
puff of air was thought to increase the risk of spreading the
infection by 31.3% of the sample. On the other hand, 65.5% of
ophthalmologists agreed that using a shield fitted on the slit
lamp to act as a barrier between the patient and practitioner
would reduce the risk of infection. Meanwhile, 44% of the
participants believed that appointments should be postponed
until the country is announced disease-free.
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Most of the participants (94.5%) said that hands should be
washed both before and after checking the eyes or contact
lenses evaluation. Regarding the role of contact lens wear
modality in spreading COVID-19 infection, 60.3% agreed that
wearing daily disposable contact lenses would reduce the risk
of infection, while 60.6% believe that wearing a frequent
replacement contact lens would increase the risk of COVID-19
infection. The same number of practitioners believed that
neither hydrogel lenses nor silicone hydrogels (42.7%) have
any role in COVID-19 infection. Interestingly, 9.8% of the
sample agreed that hydrogel lenses and silicone hydrogel
lenses increase the risk of infection with COVID-19.
3.5. Awareness of Recommended Method of Disinfecting
Diagnostic Contact Lenses
While 28% of the participants believe that using a
hydrogen peroxide-based system should be used to disinfect
diagnostic contact lenses, only 8.8% of the sample believed
that using multipurpose solutions is recommended for
disinfecting diagnostic contact lenses. Only 5.9% of the sample
identified a multipurpose solution to be a safe medium of soft
contact lens storage, while 29.6% reported using a hydrogen
peroxide-based system.
3.6. ODDs Ratio for Lenses Modality and WorkplaceRelated Practices - Related Parameters in Relation to Age
As gender and level of education showed no statistically
significant association with any of the perceptions investigated,
only age and contact lens practice were included in the
multinomial logistic regression analysis. As obtained from
Table 1, younger ophthalmologists (30-40 and 41-50 years)
were more inclined to believe that using an “air puff” noncontact tonometer increases the chance of getting COVID-19
infection (OR 1.18, 95% CI: 0.21-6.61, p< 0.01 and OR 1.62,
95% CI: 0.27-9.70, p<0.01). Practitioners were significantly
more likely to perceive that using a protective shield installed
in a slit lamp decreases the chance of infection if they are in the
30 to 40 years of age group (OR 1.52, 95% CI: 0.33-6.96,
p<0.01).
Ophthalmologists were significantly more inclined to
believe that daily disposable contact lenses could decrease the
chance of getting COVID-19 infection if they are in the 30 to
40 years of age group (OR 4.18, 95% CI: 0.68-25.66). A
completely opposite trend is observed when considering
frequent replacement contact lenses role in COVID-19
infection, with higher odds observed among ophthalmologists
in the age range of 30-40 years (OR 5.13, 95% CI: 0.97-27.08),
believing their use increases the odds of getting infected.
Ophthalmologists were significantly less likely to believe
that using daily lenses increases the chance of getting infected
if they were contact lens practitioners (OR 0.51, 95% CI:
0.48-4.78, p<0.01), while significantly more likely to perceive
that frequent replacement contact lens use can increase the
infection spread (2.64, 95% CI: 1.17-5.94, p<0.01).
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Table 1. Age as a predictive factor for knowledge of the role of workplace practices and contact lenses in increasing the risk
of COVID-19 infection.
ODDs ratio of workplace practice to COVID-19 infection

Age

ODDs ratio

Confidence Interval (95%)
Lower

Upper

a

0.21

6.61

41-50 years

1.62

a

0.27

9.70

51-60 years

0.90 a

0.11

7.02

>60 years

*

*

*

Using a protective shield installed on slit lamp increases decreases the chance of getting 30-40 years
infected
41-50 years

1.52 a

0.33

6.96

1.22 a

0.25

6.07

51-60 years

1.00 a

-0.95

1.30

>60 years

*

*

*

30-40 years

0.85 a

0.07

8.97

41-50 years

0.50 a

0.08

3.10

51-60 years

0.52

a

0.06

4.09

>60 years

*

*

*

30-40 years
Using an “air puff” non- contact tonometer increases the chance of getting infected

Appointments should be delayed until the country is announced disease-free

ODDs ratio of lens modality to COVID-19 infection

Using daily lenses increases decreases the chance of getting infected

Using frequent replacement contact lenses increases the chance of getting infected

1.18

Confidence Interval (95%)

Age

ODDs ratio

Lower

Upper

30-40 years

4.18 a

0.68

25.66

41-50 years

1.74

a

0.26

11.52

51-60 years

1.07

a

-1.00

9.00

>60 years

*

*

*

30-40 years

5.13 a

0.97

27.08

41-50 years

2.40 a

0.43

13.55

51-60 years

1.39

a

0.19

9.97

>60 years

*

*

*

*: reference, a P < 0.01.

4. DISCUSSION
Most of the ophthalmologists who participated in this study
were aware of the name of the virus causing COVID-19. On
the other hand, less than half of the study sample were aware of
the cause of COVID-19, which could be due to the initial
research outcomes in this regard [11]. The role of animals in
spreading the disease was not well acknowledged among the
participants in comparison to other modes which could be
attributed to the fact that the role of animals in the transmission
of the disease is strived by media and official platforms in
comparison to the other modes of transmission [20 - 22].
The onset of common symptoms such as fatigue, fever,
myalgia, dry cough, and dyspnea were initially and widely
reported among COVID-19 patients, which could contribute to
the high level of awareness of ophthalmologists to these
symptoms [20, 21]. Diarrhea and vomiting were not well
recognized due to the scarcity of literature available about such
symptoms [23, 24]. Such findings were observed among other
healthcare providers [6, 25]. In terms of immunity support, the
major immunity-boosting approaches announced by media and
official platforms were well recognized by ophthalmologists
[17]. However, the role of other approaches, such as Vitamin E
[4, 26], and vitamin D [27, 28] intake, were less acknowledged
as they were not commonly endorsed.
Personal protective measures and workplace safety
measures were recognized and practice, which is in agreement
with. Measures adopted by ophthalmologists in other countries

[29, 30]. This could be attributed to the reliance of
ophthalmologists on reputable online resources for information
related to protective measures in the workplace and following
the WHO guidelines [17]. Nevertheless, few participants
reported stopped attending work due to its negative economic
impact [31, 32].
Lack of direct contact with the patient’s eyes in noncontact tonometers is expected to reduce the risk of infection,
which would justify the perception of some of the
ophthalmologists in this study [33, 34]. However, air-puffing
tonometers are considered a potential source of SARS-CoV-2
aerosol transmission [35, 36]. Younger ophthalmologists were
more aware of the role of air-puffing tonometers, which could
be attributed to their late introduction to Sudan, which exposed
the younger generation to these tonometers during their
residency training. In light of this, it is advocated for
ophthalmologists to switch to contact tonometry while using
disposable tips [35]. Meanwhile, most ophthalmologists agreed
to the possibility of installing shields in slit lamps to reduce the
probability of infection through air droplets which is in
agreement with available literature [18, 35].
The odds of believing that wearing daily disposable (DD)
contact lenses would reduce the risk of COVID-19 infection is
increased if the ophthalmologists are in the 30 to 40 years of
age group or contact lens practitioners. Younger
ophthalmologists in Sudan tend to get involved in contact lens
practice and could be more aware of the benefits of DD lenses
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in reducing ocular complications of contact lens wear [37].
Frequent replacement contact lenses were thought to increase
of infection, especially among contact lens practicing
ophthalmologists, which is not surprising as frequent
replacement contact lens wearers would handle the same lens
with their hand more frequently and for more than one day,
which could increase the risk of infection [12, 38]. Currently,
there is no evidence for the role of contact lens material in the
spread of coronavirus, which would justify that most of
ophthalmologists could not establish such a relation [12, 39].
Sudanese ophthalmologists could not agree on the
recommended method of disinfection and storage of diagnostic
contact lenses, despite the published recommendations of the
use of hydrogen peroxide-based contact lens solution for
disinfecting trial contact lenses [21, 40]. Although the majority
of the participants believed that there are credible sources of
information for ophthalmic practice during the COVID-19
pandemic, perhaps this is not applicable to contact lenses as
there were no national or regional guidelines pertaining to
contact lens practice during the COVID-19 pandemic [41].
Ophthalmologists would not perhaps worry about the use of
trial contact lenses as only essential and urgent eye care is
currently recommended [35]. However, with the apparent
willingness of ophthalmologists to resume contact lens
practice, it is essential to review the available literature on best
practice approaches literature [18, 35].
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5. LIMITATIONS
The willingness of ophthalmologists to respond to an
online survey is an inherent limitation of online surveys. Thus
this study may not necessarily represent the knowledge and
awareness of all practitioners [42]. Prior knowledge of other
epidemics would have affected the participants' perception of
this study [43, 44]. In addition, this study did not address the
adoption of telemedicine during the lockdown, which has been
observed in other countries which could be useful for
ophthalmologists in many parts of the world [45].
CONCLUSION
This study highlighted the need for ophthalmologists to
actively seek advice and recommendations about ophthalmic
practices and COVID-19. If such guidelines are not available at
the national level, such as the case of Sudan, ophthalmologists
can have further information from other professional
organizations [46, 47]. Although there is little evidence for an
ocular route of SARS-CoV-2 infection with an almost
negligible incidence of conjunctivitis reported among
COVID-19 patients [48, 49], ophthalmologists need to take all
necessary precautions in the workplace.
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