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ABSTRACT

Introduction: To elucidate the perceptions on
eye care of patients affected by the disruption of
outpatient and surgical ophthalmological ser-
vices during the COVID-19 pandemic.
Methods: A cross-sectional questionnaire-based
survey was conducted during the reopening of
outpatient services at two tertiary eye care cen-
tres in Singapore and North India. Consecutive
patients were recruited from general and spe-
cialist eye clinics in June 2020.

Results: A total of 326 patients were recruited,
200 patients from Singapore and 126 patients
from New Delhi, India. The most common eye
conditions were diabetic retinopathy and uvei-
tis or ocular inflammatory conditions in the
Indian centre, whereas the most common in the
Singaporean centre were cataract in the pre- or
postoperative stage and glaucoma. For patients
from the Indian centre, 61.9% felt that COVID-
19 had negatively impacted their eye disease,
58.7% were more distressed by their eye disease,
70.8% could not access appropriate eye care,
66.6% were afraid of contracting COVID-19 in
the clinic, and 61.9% were accepting of tele-
consultations. For patients from the Singa-
porean centre, 13.5% felt that COVID-19 had
negatively impacted their eye disease, 19.5%
were more distressed by their eye disease, 21.5%
could not access appropriate eye care, 35% were
afraid of contracting COVID-19 in the clinic,
and only 31% were accepting of
teleconsultations.
Conclusion: Patients from India appear to have
been more negatively affected by the pandemic
compared to patients from Singapore. This
study highlights patients’ perceptions of the
impact of COVID-19 on eye care, perceived
risks, ease of access to care and attitudes towards
eye care during the pandemic. Patients’ per-
ceptions are integral in developing strategies for
the best care possible. There were heteroge-
neous responses amongst our patients; hence,
there may be a role for more individualized
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healthcare strategies in the future.Key-
words: Circuit breaker; COVID-19 pandemic;
Lockdown; Patients’ perceptions

Key Summary Points

Why carry out this study?

Disruption of outpatient
ophthalmological services by the COVID-
19 pandemic has impacted patients’ eye
care. We aim to explore patients’
experiences and perceptions, and propose
strategies for future pandemic response.

What was learned from this study?

Patients recruited from the Singaporean
centre were of older age group, had lower
disease burden and were less receptive to
telehealth. Patients recruited from the
Indian centre were more averse to
contracting COVID-19, more distressed
about their eye condition and less able to
access care needed during lockdown.

Strategies for future pandemic response
may include triaging, decentralised
ophthalmic care, teleophthalmology,
improving medication access and
education to improve patients’
receptiveness to novel eye care strategies.

Varied responses to our survey signal a
need to tailor healthcare strategies to suit
patients’ preferences. Lessons learnt from
COVID-19 can better prepare us for future
pandemic response.

INTRODUCTION

The coronavirus disease 2019 (COVID-19) pan-
demic has significantly impacted the healthcare
landscape throughout the world. On 11 March
2020, the World Health Organization (WHO)
declared COVID-19 a global pandemic and a
public health emergency [1]. Ophthalmological

practices around the world took different
strategies to cope with various lockdown mea-
sures and infection control protocols. This
included the postponement of elective proce-
dures, non-essential outpatient treatment and
consultations, the use of personal protective
equipment and heightened safety distancing
measures.

According to a WHO survey [2], at least 30%
of countries have disrupted services for non-
communicable diseases such as diabetes, car-
diovascular disease and cancer. Singapore issued
a nationwide lockdown or ‘circuit-breaker’ [3]
where non-essential services were halted and
staff were redirected to aid in pandemic
response and relief [4]. Whilst in India, 72.5%
[5] of ophthalmologists were not seeing any
patients during the lockdown period and most
of them had switched over to teleconsultations
[5]. As such, many patients’ appointments and
procedures were put on hold during lockdown
until further notice.

Whilst lockdown measures may help curb
the spread of COVID-19, they can have a neg-
ative impact on other acute non-communicable
diseases. Numerous reports internationally have
found delayed presentations of life-threatening
conditions such as acute stroke [6] and
myocardial infarction [7]. As such, we would
expect that the pandemic might have a similar
negative impact on patients with ophthalmic
conditions and delayed presentation of sight-
threatening diseases. We aimed to elicit the
experiences, expectations and perceptions of
patients who were affected by initial lockdown
measures at two tertiary eye care centres in Asia,
and to highlight areas where we could better
tailor care for patients with ophthalmic condi-
tions in the event of future lockdowns.

METHODS

A cross-sectional survey was conducted during
the initial reopening of outpatient services of
two tertiary eye care centres in Asia—one in
Singapore and the other in New Delhi, India.
These two centres were chosen to represent
contrasting perspectives on the impact the
pandemic had in two very different countries
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across Asia. The study period was chosen to be
immediately after patients had experienced
acute unexpected lockdowns in the early days
of the COVID-19 pandemic. Consecutive
patients were recruited from both general and
specialist outpatient ophthalmology clinics via
convenience sampling in the second and third
week of June 2020. Each participant self-ad-
ministered the pen-and-paper questionnaire in
the waiting room after verbal informed consent
was obtained by research staff. The study pro-
tocol was explained to each patient and based
on our standardised participant information
sheet found on the cover page of the question-
naire (Appendix 1 in the supplementary mate-
rial). Participation was fully voluntary, all
responses were anonymous and no identifiable
data was collected. The questionnaire was con-
ducted in English and patients who could
understand the language were allowed to self-
administer the survey form. In cases where
patients could not understand English, the
accompanying person or family member could
assist to verbally translate the questionnaire
into the respective local language that the
patient spoke (e.g. Hindi, Tamil, Mandarin,
Malay). The inclusion criteria were (1) Patients
who have attended outpatient ophthalmologi-
cal services during the second and third week of
June 2020, including repeat visits or first visits;
(2) Patients who are able to self-administer and
understand the questionnaire, or if unable to
for reasons such as poor vision or language
barrier, has an accompanying person to assist.
The exclusion criteria were (1) Patients who do
not agree to participate in the study; (2) Patients
who are not present in the outpatient clinics
during the study period; (3) Patients who could
not understand English and/or have no
accompanying persons or family member who
could understand English. The target number of
patients was 400 but only 326 patients were
recruited during the specified study period
because of insufficient willing participants. The
survey involved a 26-question self-administered
form (Appendix 1 in the supplementary mate-
rial) which collected data on demographics,
past ocular history, current treatment and can-
celled treatment. Questions on follow-up fre-
quency and number of eye drop medications

were designed to elicit the degree of reliance
patients had on ophthalmological services and
disease burden. The questionnaire also included
12 questions that were designed to elicit
patients’ perceptions and experiences on a five-
point Likert scale. On analysis of responses to
the questionnaire, ‘‘agree’’ and ‘‘strongly agree’’
were determined as positive responses while
‘‘disagree’’ and ‘‘strongly disagree’’ were deter-
mined as negative responses to the questions.
The study was conducted in accordance with
the tenets of the Declaration of Helsinki. Insti-
tutional review board (IRB) approval was
obtained from the National Healthcare Group
Domain Specific Review Board (NHG DSRB Ref.
2020/00384), and waiver of consent was
obtained from the ethics committee for all
participants.

RESULTS

A total of 326 patients were recruited into the
study, 200 (200/326, 61.3%) patients from Sin-
gapore and 126 (126/326, 38.7%) patients from
New Delhi, India. The mean age of patients was
58.2 years (median age of 61 years, SD ± 17.9),
with 169 (51.8%) patients being female. The
youngest patient was 11 years old and the oldest
patient was 93 years old. In terms of laterality,
169 (51.8%) patients had unilateral disease
while 146 (44.8%) had bilateral disease, the
remaining 11 (3.4%) were unknown. The survey
inquired into the number of patients who had
experienced cancellations or postponement of
appointments. A total of 286 patients (286/326,
88%) of patients responded to this question. We
found that a large proportion of patients (151/
286, 52.8%) had appointments cancelled during
the lockdown period; these appointments
included outpatient reviews, surgeries, intravit-
real injections and laser procedures. Some
patients had more than one such appointment
cancelled, resulting in a total of 186 reported
cancellations amongst the 151 patients who
responded. Cancellation of outpatient consul-
tations (128/186, 68.8%) was the most com-
mon, followed by surgeries (19/186, 10.2%),
intravitreal injections (25/186, 13.4%) and laser
procedures (8/186, 4.3%), the rest were not
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specified (6/186, 3.2%). Most patients were on
at least one eye drop medication (134/326,
41.1%), followed by no eye drop medications
(122/326, 37.4%), two eye drop medications
(47/326, 14.4%) and lastly three or more eye
drop medications (23/326, 7.1%). Follow-up
frequency was also recorded and found that the

majority of patients recruited (175/326, 53.6%)
were required to visit the eye clinic at a fre-
quency shorter than 6-monthly, while patients
who required annual follow-up or longer were
less likely to be present during the initial
reopening phase of outpatient services (55/326,
16.9%) and hence fewer such patients were

Table 1 Demographics, treatment received and scheduled clinic visits

Singapore and India (%) Singapore (%) India (%)

N 326 200 126

Age (years) 58.2 ± 17.9, (11–93) 65.7 ± 13.7 (19–93) 46.3 ± 17.4 (11–90)

Gender (female) 169 (51.8%) 126 (63%) 43 (34%)

Laterality

Both eyes 146 (44.8%) 91 (45.5%) 55 (43.7%)

Unilateral 169 (51.8%) 103 (51.5%) 66 (52.4%)

Unknown 11 (3.4%) 6 (3.0%) 5 (4.0%)

Follow-up frequency

First visit 21 (6.4%) 14 (7%) 7 (5.6%)

At least once a month 61 (18.7%) 25 (12.5%) 36 (28.6%)

Every 2–3 months 50 (15.3%) 25 (12.5%) 25 (19.8%)

Every 3–6 months 64 (19.6%) 41 (20.5%) 23 (18.3%)

Every 6–9 months 56 (17.2%) 31 (15.5%) 25 (19.8%)

Every 9–12 months 5 (1.5%) 3 (1.5%) 2 (1.6%)

Annually 46 (14.1%) 42 (21%) 4 (3.2%)

Every 2 years or longer 9 (2.8%) 6 (3%) 3 (2.4%)

Not specified/fixed 14 (4.4%) 13 (6.5%) 1 (0.8%)

Number of patients receiving eye drop medications

None 122 (37.4%) 100 (50.0%) 22 (17.5%)

1 134 (41.1%) 63 (31.5%) 71 (56.3%)

2 47 (14.4%) 26 (13%) 21 (16.7%)

C 3 23 (7.1%) 11 (5.5%) 12 (9.5%)

Number of patients whose appointments were cancelled

Yes 151 (46.3%) 101 (50.5%) 50 (15.9%)

No 135 (41.4%) 99 (49.5%) 36 (28.6%)

Unknown 40 (12.3%) 0 (0%) 40 (31.7%)
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Table 2 Ophthalmic conditions of patients from Singapore and India

Ophthalmic conditions Singapore and India (%) Singapore (%) India (%)

General conditions and routine screenings

Cataract (preoperative/postoperative) 56 (17.1%) 46 (23.0%) 9 (7.1%)

Diabetic retinopathy 34 (10.4%) 8 (4.0%) 26 (20.6%)

Glaucoma/glaucoma suspect 25 (7.7%) 25 (12.5%) (0.0%)

Post-operative follow-up 13 (4.0%) 3 (1.5%) 10 (7.9%)

Myopia/refractive error 10 (3.1%) 0 (0.0%) 10 (7.9%)

Routine eye check-up 8 (2.5%) 8 (4.0%) (0.0%)

Dry eyes 7 (2.1%) 5 (2.5%) 2 (1.6%)

Diabetic eye screening 6 (1.8%) 6 (3.0%) (0.0%)

Age-related macular degeneration 6 (1.8%) 3 (1.5%) 3 (2.4%)

Plaquenil toxicity screening 4 (1.2%) 4 (2.0%) (0.0%)

Acute conditions

Blurring of vision 25 (7.7%) 25 (12.5%) (0.0%)

Acute red eye/pain 9 (2.8%) 8 (4.0%) 1 (0.8%)

Floaters/photopsia 6 (1.8%) 5 (2.5%) 1 (0.8%)

Haemorrhage (vitreous/retinal bleed) 4 (1.2%) 1 (0.5%) 3 (2.4%)

Trauma 2 (0.6%) 0 (0.0%) 2 (1.6%)

Procedures

Intravitreal injections 11 (3.4%) 11 (5.5%) (0.0%)

Laser 4 (1.2%) 4 (2.0%) (0.0%)

Retinal and macular conditions

Retinal tears/detachment 8 (3.7%) 1 (0.5%) 7 (5.6%)

Retinal vein occlusion 11 (3.4%) 1 (0.5%) 10 (7.9%)

Other retinal disease 10 (3.1%) 6 (3.0%) 4 (3.2%)

Central serous retinopathy 8 (2.5%) 1 (0.5%) 7 (5.6%)

Choroidal neovascularisation 5 (1.5%) 0 (0.0%) 5 (4.0%)

Macular edema 5 (1.5%) 3 (1.5%) 2 (1.6%)

Macular hole 2 (0.6%) 1 (0.5%) 1 (0.8%)

Others

Uveitis/ocular inflammation 13 (4.0%) 2 (1%) 11 (8.7%)

Diplopia 1 (0.3%) 1 (0.5%) (0.0%)

Optic neuropathy 1 (0.3%) 0 (0.0%) 1 (0.8%)

Ptosis 1 (0.3%) 1 (0.5%) (0.0%)
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recruited. Cataract (56/326 17.1%), diabetic
retinopathy (34/326, 10.4%) and glaucoma (25/
326, 7.7%) were amongst the most common eye
conditions. Table 1 describes the demographics
of the patients, their follow-up status and
treatment received. Table 2 describes the oph-
thalmic conditions faced by the patients from
both centres. Patients from each centre
demonstrated distinct responses to the survey
and hence results will be reported and com-
pared in the sections below. Survey responses
could be broadly classified into four main
themes of patients’ perceptions: (1) impact on
eye care, (2) access to care, (3) risk of transmis-
sion of COVID-19 and (4) non-contact tele-
health strategies. Table 3 captures all patients’
responses to the questionnaire. Figure 1
describes the combined responses of patients
from both Singapore and India. Figure 2
describes the responses of patients from Singa-
pore while Fig. 3 describes the responses of
patients from India.

Patient Population

A total of 200 patients were recruited from the
Singaporean centre. The majority of patients
were female (126/200, 63.0%). The mean age
was 65.7 years (SD ± 13.7 years) and the med-
ian age was 67 years old. The youngest patient
was 19 years old and the oldest was 93 years old.
In terms of laterality, 103 (103/200, 51.5%)
patients have unilateral disease while 91 (91/
200, 45.5%) had bilateral disease and 6 (6/200,
3.0%) were unknown. A total of 126 patients
were recruited from the centre in New Delhi,
India. The majority of patients were male (81/
126, 64.3%). The mean age was 46.3 years
(SD ± 17.4 years) and the median age was
50 years old. Similar in proportion to the Sin-
gaporean patients, approximately half (66/126,
52.4%) had unilateral disease while 55 (55/126,
43.7%) had bilateral disease and 5 (5/126, 4.0%)

were unknown. In comparison, there were more
female patients recruited from the Singaporean
centre compared to the Indian centre (63.0% vs
35.7% female). The patients from the Singa-
porean centre were also older compared to
those from the Indian centre (mean age of 65.7
vs 46.3 years).

Baseline Visit Frequency and Medication
Burden

A total of 91 (91/200, 45.5%) patients from the
Singaporean centre required follow-up fre-
quency shorter than 6 months. This contrasts
with patients from the Indian centre who
required more frequent follow-ups, with two-
thirds (84/126, 66.7%) of patients requiring
visits shorter than 6-monthly, out of which 36
(36/126, 28.6%) patients had a visit frequency
of at least once a month. Half (100/200, 50.0%)
of patients from Singapore were not on any
long-term eye drop medications while the other
half were on at least one eye drop medication
(100/200, 50.0%). As for the Indian centre, most
patients were on at least one eye drop medica-
tion (104/126, 82.5%) and only a handful were
not on any medications (22/126, 17.5%)
(Table 1).

Eye Conditions

The two most common eye conditions experi-
enced by patients from the Singaporean centre
were cataract (46/200, 23.0%) in the pre- or
postoperative stage and glaucoma (or glaucoma
suspect) (25/200, 12.5%) (Table 2). As for
patients from the Indian centre, the most
common eye condition was diabetic retinopa-
thy (26/126, 20.6%), followed by uveitis or
ocular inflammatory conditions (11/126, 8.7%).
The proportion of retinal and macular condi-
tions seemed to be much higher in patients
from the Indian centre (36/126, 28.6%)

Table 2 continued

Ophthalmic conditions Singapore and India (%) Singapore (%) India (%)

Unknown 27 (8.3%) 17 (8.5%) 10 (7.9%)
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Fig. 1 Histogram illustrating combined perceptions and experiences of patients from Singapore and India (%)

Fig. 2 Histogram illustrating perceptions and experiences of patients from Singapore (%)
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compared to those from Singapore (14/200,
7.0%) during the study period. More patients
from the Singaporean centre presented to the
clinic for routine screenings such as plaquenil
toxicity, diabetic eye screening, glaucoma sus-
pect screenings and routine eye check-ups. This
contrasts with the Indian centre where such
visits were absent.

Perceptions on Impact on Eye Care

Patients from India and Singapore had differing
perspectives about the impact the pandemic
had on their eye health. When asked if COVID-
19 had negatively impacted their eye disease,
13.5% (12.5% agree, 1% strongly agree) of
patients from the Singaporean centre agreed,
whereas a large majority of 61.9% (46.8% agree,
15.1% strongly agree) of patients from the
Indian centre agreed. Amongst the patients
from Singapore, most felt that their eye condi-
tions were stable (68.5%, 65% agree, 3.5%
strongly agree), while only about a third
(32.6%, 27% agree, 5.6% strongly agree) of
patients from India felt their eye condition was
stable.

Patients were also asked about the psycho-
logical impact of their eye disease during lock-
down, e.g. if they were more distressed by their
eye condition compared to regular days, or if it
was the most important issue or least of their
worries. The majority of patients from India
were more distressed as compared to regular
days (58.7%, 37.3% agree, 21.4% strongly
agree), where 50% (27.8% agree 22.2% strongly
agree) felt that their eye disease was the most
important issue they faced during the lockdown
and 47.6% (34.1% disagree, 13.5% strongly
disagree) disagreed that their eye condition was
the least of their worries. On the contrary, for
patients in Singapore, only 19.5% (17% agree
and 2.5% agree) felt more distressed, 31.5%
(24.5% agree, 7% strongly agree) felt that their
eye condition was the most important issue and
38% (36.5% agree and 1.5% strongly agree)
agreed that their eye condition was the least of
their worries.

Perceptions on Access to Care

There was a significant difference between
patients from each centre in terms of access to

Fig. 3 Histogram illustrating perceptions and experiences of patients from India (%)
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care and medications. The majority of patients
from the Indian centre were affected such that
70.8% (48.4% agree, 22.2% strongly agree)
agreed that they were unable to access the
appropriate care for their eye condition, in
contrast to only 21.5% (20.5% agree, 1.0%
strongly agree) of patients from the Singaporean
centre. Similarly, 42.0% (35.7% agree, 6.3%
strongly agree) of patients from India were
unable to obtain medications, in contrast to
only 7% (6.0% agree, 1.0% strongly agree) of
patients from Singapore. In addition, patients
from India felt more strongly that their eye care
centre could have done more for their eye dis-
ease during the lockdown, with 50.8% (38.9%
agree, 11.9% strongly agree) agreeing, com-
pared to 29% (27.5% agree, 1.5% strongly agree)
of patients from Singapore. When asked about
reasons for treatment being affected during the
lockdown, 72 patients from the Indian centre
responded. The most cited reason is the lack of
transport (76.4%, 55/72), unavailability of the
hospital or healthcare staff (43.1%, 31/126),

travel restrictions (6.9%, 5/72) and financial
constraints (1.4% 1/72) (Fig. 4).

Perceptions on Risk of Transmission

Risk of exposure to COVID-19 was more of a
deterrent to visit eye care centres for patients in
India than it was for patients in Singapore. Two-
thirds of patients from the Indian centre
(66.6%, 45.2% agree, 21.4% strongly agree)
were afraid of being infected with COVID-19 if
they were to visit the clinic or hospital. As for
the Singaporean centre, only 35% (25.5% agree,
9.5% strongly agree) agreed.

Perceptions on Non-contact Telehealth
Strategies

Most patients found that the medication deliv-
ery service was a convenient way to obtain
medications, with 61.1% (50.0% agree, 11.1%
strongly agree) of patients from India and 58%
(44.5% agree, 13.5% strongly agree) of patients

Fig. 4 Barriers of access to care during the COVID-19 pandemic: financial constraints, lack of transport and lack of staff
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from Singapore who agree. Patients from the
Indian centre were more receptive to telecon-
sultation and non-contact healthcare strategies
such that the majority (61.9%, 50.0% agree,
11.9% strongly agree) of patients felt that being
able to contact their doctor during the lock-
down via teleconsultation could help with their
eye condition. On the other hand, more
patients from the Singaporean centre disagreed
(43.0%, 41.0% disagree, 2.0% strongly disagree)
with teleconsultation services than those who
agreed (31.0%, 29.5% agree, 1.5% strongly
agree).

DISCUSSION

Our survey has explored the impact of the
pandemic lockdown measures on patients with
ophthalmological conditions and their percep-
tions regarding eye care during the pandemic.
We believe that findings from our study may aid
in future pandemic preparedness measures in
ophthalmological practice. In general, we found
a stark contrast in the perceptions of patients
from India and Singapore. Patients from the
Indian centre seemed to be more affected by the
lockdown, in terms of access to care and dis-
ability from their eye conditions. This is likely
related to the differences in severity of eye
conditions, socio-political and economic cli-
mate in the two patient populations. As such,
there may not be a ‘‘one size fits all’’ approach in
pandemic response. This underscores the
importance of early patient involvement and
engagement in healthcare decisions and poli-
cies as patients’ needs change dynamically.

Impact on Patients’ Eye Care and Access
to Care During the Pandemic

Lockdown measures have no doubt affected
patients’ access to eye care during the pan-
demic. Both patient-initiated no-shows and
active postponement by eye care institutions
contributed to the reduction in elective outpa-
tient attendance. According to a survey by Nair
et al. amongst Indian ophthalmologists, there
was near total cessation of elective surgeries and
ophthalmology practice in 72.5% of

respondents during the nationwide lockdown
in early 2020 [5]. No-show rates at outpatient
ophthalmological services in the Singaporean
centre also increased to 33% during the initial
lockdown period [4]. Similarly in Hong Kong,
elective patient attendance was reduced by
24.6% through active screening and postpone-
ment of non-urgent visits [8]. A survey amongst
oculoplastic surgeons in the Asia–Pacific also
revealed that 85% of them ceased elective
lacrimal procedures presumably because of the
associated risk of COVID-19 transmission [9].
The results from our survey show similar trends
such that half of our survey respondents had
experienced cancellations or postponement of
appointments. These cancellations included
outpatient reviews, surgeries, intravitreal injec-
tions and laser procedures. There was also a lack
of routine screenings and non-emergent visits
especially in the Indian centre. This is evident
in the low number of visits for Plaquenil toxic-
ity screening, diabetic eye screening, glaucoma
suspect screenings and routine eye check-ups
during the study period. This meant that a good
number of patients could not obtain the care
that they would have if not for the lockdown
measures and, as such, it may be worthwhile to
explore alternate strategies that may prevent
such patients from being lost to follow-up in a
pandemic.

Lack of transport was the most cited reason
for the inability to obtain the appropriate care
for patients from the Indian centre. This is
consistent with the fact that transport services
were lacking during the lockdown in India [10].
In contrast, Singapore is a small island nation
where access to healthcare during the pandemic
was logistically easier and transport services
were still available during the circuit-breaker.
Lack of eye care staff was also another impor-
tant factor that prevented patients from
accessing appropriate eye care. In India, there
was significant cessation in ophthalmological
services and surgeries [5]. Whilst in the Singa-
porean centre, 20–30% of manpower from
ophthalmological services was redirected to
emergency and COVID-19 response [11].
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Patients’ Perceived Eye Health
and Psychological Impact

Patients’ perceived eye health is a product of
multiple factors including disease burden and
degree of disruption to eye care during the
pandemic. Our results show that the majority
(61.9%) of patients from the Indian centre felt
that COVID-19 had negatively impacted their
eye disease, while only a third felt that their eye
condition was stable. A large proportion
(30–50%) of our patients felt that their eye dis-
ease was the most important issue they faced
during the lockdown. Patients from the Indian
centre seemed to have a higher disease burden
as evidenced by the higher medication burden
and higher baseline visit frequency which may
be indirect indicators of disease burden. They
were also of a younger age group and hence
sight-threatening complications may have a
greater impact on their lifestyle and livelihood.
On the other hand, the patient population in
Singapore seemed to have less debilitating eye
conditions such as cataracts in the pre- or
postoperative phase. Only a minority (13.5%)
from the Singaporean centre felt that COVID-19
had negatively impacted their eye disease and
about half of the patients felt that their eye
condition was stable. A similar study on
patients’ perceptions of impact on eye health
revealed that 47% of patients with age-related
macular degeneration and diabetic retinopathy
were ‘very concerned’ or ‘moderately con-
cerned’ that their eye condition was affected
because of missed treatment during the pan-
demic [12]. This resonates with our patients
from the Indian centre as they had more
debilitating eye conditions, and a large propor-
tion of patients were unable to obtain their
usual eye medications or access the appropriate
care needed during the lockdown.

Perceived Risks of Transmission
and Aversion to Seeking Eye Care During
the Pandemic

Risk of transmission of COVID-19 is potentially
high in outpatient ophthalmology practice
because of close proximity, multiple tests and

long visit duration [8, 13]. A survey conducted
in two tertiary eye centres in the USA revealed
that fear of COVID-19 exposure was associated
with a fourfold increase in the odds of loss to
follow-up [12]. Even in life-threatening ill-
nesses, reports have shown that patient reluc-
tance to have direct contact with healthcare
workers possibly contributed to delayed pre-
sentations [6, 7]. Our study found that our
patients’ perceived risk of COVID-19 transmis-
sion is potentially higher than that of patients
from other parts of the world. A survey con-
ducted in the USA found that only 14% of their
patients perceived that routine eye visits were
risky [12], whilst in the UK 83.3% of patients
were still willing to attend routine visits for
cataract surgery [14]. This contrasts with our
results where two-thirds of patients from the
Indian centre and a third of patients from the
Singaporean centre were afraid to come for
clinic visits for fear of being exposed to COVID-
19. As such, it is useful to elicit patients’ con-
cerns on their particular risk of exposure as it
may affect their willingness to seek treatment.
Identifying particular patient groups that are
more risk-averse to seeking eye care during a
pandemic could be a first step, followed by
education and reassurance. For example,
patients with autoimmune conditions requiring
immunosuppression may be at a particularly
higher risk of contracting COVID-19. Surveys
conducted on patients with rheumatic disease
[15] and celiac disease [16] found that the
majority were concerned of being at an
increased risk of contracting COVID-19. This
concern could similarly be present in patients
with uveitic conditions requiring immunosup-
pressive therapy, who may perceive themselves
to be at a higher risk of contracting COVID-19.
Reassuringly, many retrospective reports on
patients receiving immunosuppressive therapy
do not show that they are at an increased risk of
COVID-19 infection [17]. As such, it is impor-
tant to identify and address patients’ concerns
on their particular risk of exposure through
education and reassurance of these more risk-
averse groups in order to prevent such patients
from being lost to follow-up. In addition, cul-
tural differences in our Asian patients could also
have contributed to greater aversion towards
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COVID-19 transmission as compared to our
Western counterparts.

Perceptions on Teleconsultation and Non-
contact Strategies During the Pandemic

Receptiveness to telehealth could depend on
patients’ age, familiarity with technology and
the nature of their eye disease. Our study
revealed that patients from the Singaporean
centre were less receptive to teleconsultations as
compared to those from the Indian centre. The
older age group and disease demographic of
patients from the Singaporean centre could
contributed to this result. A survey on patients
from the Singapore Epidemiology of Eye Dis-
eases (SEED) cohort study [18] found that older
and lower income patients were less likely to use
digital health services. Although most patients
view telemedicine as an acceptable alternative
to face-to-face consultation, in-person interac-
tion is still preferred under non-pandemic cir-
cumstances [19]. A survey done by Sorensen
et al. elicited patients’ attitudes toward virtual
surgical consultations and revealed that 73% of
patients felt it was important that the surgeon
examined them prior to the day of surgery [19].
This is especially relevant to our patients from
the Singaporean centre where a large majority
had cataracts in the perioperative period and
might have preferred a face-to-face consultation
as compared to a virtual one. As such, telecon-
sultations may not be the best modality of care
for older patients and those requiring surgery
during a pandemic.

Strengths and Limitations

Our study presents new data on patients’ per-
ceptions of eye care in two different Asian
countries: Singapore and India. We also cap-
tured the patients’ perceptions at the initial
reopening phase of the eye clinics, where acute
disruptions in eye care were recently experi-
enced. A limitation of our study is that minimal
medical data was collected as it was a patient-
administered survey and no identifiable records
were kept. We were hence not able to access
medical records retrospectively to detail the eye

conditions they were facing. There may also be
a selection bias as we have inadvertently
excluded all patients who were not physically
present at outpatient services. Those who
sought consultation at the initial reopening
phase could also have faced more pressing eye
conditions, hence presenting to the eye clinics
earlier despite the pandemic. Our study was also
not able to fully capture socio-economic factors
that may have affected patients’ perceptions
towards eye care during the pandemic.

STRATEGIES FOR FUTURE
PANDEMIC RESPONSE

Our study has identified several concerns faced
by patients during the lockdown that may affect
their eye care. Infection control strategies are
integral to the resumption of ophthalmological
services during a pandemic. In addition to that,
we have consolidated a few supplementary
strategies that may help improve eye care for
patients who are at risk of loss to follow-up or
have difficulty accessing care during a lock-
down. This includes but is not limited to the
following patient groups: patients with
stable eye diseases; patients who are risk-averse
towards transmission of infectious disease;
patients who are unfamiliar with technology;
and patients who have difficulty attending in-
person consultations because of logistical issues
e.g. lack of transport services.

Screening and Triaging

Screening and triaging patients prior to cancel-
lation of appointments and procedures could be
a safe way to prevent those in need of urgent
care from being lost to follow-up. This strategy
was adopted in a Hong Kong [8] centre during
the lockdown where medical staff rescheduled
outpatient appointments on the basis of
screening of medical records. This was also done
in our Singaporean centre. Identifying patients
with more pressing eye diseases can help them
in receiving proper care despite the pandemic,
and at the same time alleviate healthcare bur-
den by postponing non-urgent appointments.
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This ensures care is given where it is most
needed.

Decentralised Ophthalmic Care
and Teleophthalmology

Although it is largely accepted that non-urgent
appointments and elective procedures are can-
celled during a pandemic, patients with such
conditions should not be completely neglected.
Whilst tertiary centres may be overburdened by
pandemic response, eye care could be decen-
tralised to other institutions such as primary
care doctors, optometrists or satellite ophthal-
mology clinics. Patients with stable eye condi-
tions may also be taught to monitor their eye
health through various means especially with
the advent of many home monitoring devices
such as home tonometers or tablet perimetry
applications [20, 21]. Imaging conducted at
primary healthcare centres or satellite clinics
such as those conducted for diabetic retinopa-
thy screening programmes [22] may be useful to
pick up other retinal diseases, although anterior
segment assessment may be limited [23]. Lev-
eraging on existing infrastructure may therefore
help in screening for eye diseases especially
when it cannot be done in a tertiary centre. A
study conducted in Pakistan during the pan-
demic showed that teleconsultation could
maintain about a tenth of weekly pre-lockdown
ophthalmological services [24]. Indian opto-
metrists also shifted towards teleconsultations
during the pandemic [25]. In Singapore, some
eye care institutions have adopted a model
where community optometrists are empowered
to follow up with patients with eye diseases,
thereby reducing patient traffic at tertiary eye
centres [13]. Our study revealed that there were
limited screenings done for Plaquenil toxicity,
diabetic retinopathy and glaucoma in the
Indian centre during the lockdown. As such,
these patients may benefit from routine
screening at such satellite clinics with retinal
imaging capabilities. In addition, empowering
primary care physicians and optometrists to
manage general eye conditions may help alle-
viate patient burden at the tertiary centre.

Improving Access to Medications

Inability to obtain medications is a major issue
faced by patients during a lockdown especially
if transport services are ceased. Many countries
took to instituting delivery services [26–28] and
this has become a widely accepted practice
during the lockdown [29]. Most of the patients
in our study agreed that medication delivery is
convenient; however, a significant proportion
(at least a third) of our patients did not agree. In
addition, older patients may still prefer to go to
a pharmacy to obtain medications [30]. Elderly
patients or those with cognitive impairment
may instead benefit from in-person dispensing
methods rather than non-contact methods [31].
As such, strategies to improve access to medi-
cations need to cater to a wide range of patients.
Such strategies may include home delivery
[32, 33], medication lockers [34], teleconsulta-
tions, or face-to-face dispensing by community
pharmacists [35].

Education

A major challenge ahead in pandemic response
is catering to a wide variety of patients with
differing attitudes and perspectives. Appropriate
health-seeking behaviour is important to
achieve equity during a pandemic. It is impor-
tant to find balance between minimising
unnecessary visits and ensuring appropriate
care for those who need it most. Patients who
are averse to attending outpatient visits because
of risk of contracting diseases need to be reas-
sured that infection control protocols are suffi-
cient to keep them safe. On the other hand,
patients who have stable conditions need to
have enough confidence that non-contact
strategies and teleophthalmology are suffi-
ciently sophisticated to monitor their eye
health. In addition, the elderly population may
have difficulties with utilising technology and
may prefer face-to-face consultations instead
[36]. These patients should receive help to
familiarise them with technology, so that they
can better access telehealth services in the event
of future lockdowns. As such, educational and
awareness programmes can help both patients
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and eye care staff achieve a good balance during
a pandemic.

CONCLUSION

Our patients had varied responses to the survey
and differing attitudes towards eye care during
the pandemic. As such, there may indeed be a
role for individualised and flexible healthcare
strategies to meet the needs and preferences of
patients. Each country should tailor pandemic
response measures to their own population, and
this starts with understanding patients’ percep-
tions and receptiveness to healthcare during the
pandemic. This is, however, not just limited to
initial pandemic response but also to everyday
practice where healthcare providers should aim
to strike a balance between safety and efficacy in
the mode via which care is provided for
patients. As healthcare services evolve during
these unprecedented times, patients’ experi-
ences and preferences are crucial in developing
methods to adapt to the ‘new normal’. The
future of remote healthcare is on the horizon.
The lessons learnt from pandemic response can
be put into good use beyond COVID-19 and
prepare us for when the next wave hits.
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