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Use of virtual care in
ophthalmology in Ontario, Canada
in 2020 during the COVID-19
pandemic
Ya-Ping Jin,*,y,z Mayilee Canizares,x Sherif El-Defrawy,* Wongel Bogale,y Yvonne M. Buys*
Objective: To investigate the use and trends of virtual care in ophthalmology and examine associated factors in a universal health care
system during the COVID-19 pandemic in 2020.
Design: Cross-sectional study.
Participants: Ontarians eligible for the Ontario Health Insurance Plan.
Methods: We used physician billing data from 20172020 to describe the use of virtual versus in-person care. We used logistic regression to examine factors associated with virtual care use.
Results: The uptake of ophthalmic virtual visits increased immediately following the government’s directive to ramp down clinic activities
and institution of a new virtual fee code (17.6%), peaked 2 weeks later (55.8%), and decreased immediately after the directive was lifted
(24.2%). In MarchDecember 2020, virtual visits were higher in female (11.6%) versus male (10.3%) patients and in patients <20 years of age
(16.4%) and 2039 years of age (12.3%) versus those aged 4064 years (10.8%) and 65+ years (10.6%). Patients residing in the poorest/
poorer neighbourhoods (10.9%) had similar use as their counterparts (11.1%). Patients with an acute infectious disease (14.2%) or nonurgent
diagnosis (16.2%) had the highest use. Those with retinal disease had the lowest use (4.2%). Female ophthalmologists (15.4%) provided virtual care more often than male ophthalmologists (9.9%). Ophthalmologists aged 6069 years (13.1%) provided virtual care more often than
any other age groups (<40 years: 11.3%; 4049 years: 11.0%; 5059 years: 10.0%; and 70+ years: 7.7%). Multiple logistic regression models
revealed similar results.
Conclusion: Virtual care in ophthalmology increased signiﬁcantly during the initial phase of the pandemic and decreased thereafter. There
were signiﬁcant variations in virtual care use by patient and ophthalmologist characteristics.

To limit the spread of the COVID-19 and maintain patient
care, virtual visits were encouraged in many jurisdictions.
Consequently, rapid adoption of digital tools and technologies for health care delivery has grown exponentially worldwide during the pandemic.1,2 Several terms such as telehealth
and telemedicine were used in the literature to name medical
services provided through digital tools and technologies. In
this study, we used virtual care to refer to “any interaction
between patients and/or members of their circle of care,
occurring remotely, using any forms of communication or
information technologies, with the aim of facilitating or
maximizing the quality and effectiveness of patient care,” as
deﬁned in the Virtual Health Symposium.3
A recent U.S. study showed striking variation among
medical specialties in the use of virtual care, with the lowest
use in ophthalmology.4 In ophthalmology, information is
limited regarding which patients and ophthalmologists
adopted virtual care more often and if the initial surge in
virtual care services was sustained during the pandemic
period. In the United States, a report suggested that during
the pandemic marginalized populations were less likely to
receive ophthalmic virtual care.5 Socioeconomic disparities
in eye care thus were widened during the pandemic.5 It is
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unknown whether this reported disparity holds true in Canada with a universal publicly funded health system.
Using population-based health administrative data, we
describe the use and trends of virtual care in ophthalmology
and examine factors associated with the use of ophthalmic
virtual care in Ontario during the COVID-19 pandemic in
2020.

Materials and Methods
In Canada, medically necessary services are universally covered for all residents by publicly funded health insurance
administered at the provincial level. In Ontario, the largest
province in Canada by population (>14.7 million in
2020),6 ophthalmologists submit claims to the Ontario
Health Insurance Plan (OHIP) for payment of insured
services, including in-person and virtual visits.
Data sources
Study data were obtained from 3 population-based databases housed at ICES from 2017 to 2020: OHIP physician
billing database, ICES Physician Database and Registered
© 2022 Canadian Ophthalmological Society.
Published by Elsevier Inc. All rights reserved.
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Persons Database.7 The OHIP database provided patientphysician encounter information (e.g., date of visit, diagnosis, fee/service code). The ICES Physician Database
furnished physician-related information (e.g., physician sex,
age, and specialty). The Registered Persons Database contained demographic information (e.g., age, sex, and neighbourhood income quintiles) for OHIP-insured Ontarians.
There were 5 health regions (Toronto, Central, North,
West, and East) in Ontario in 20208 (Fig. 1). Database linkages were done using encrypted unique health card numbers
in a protected environment by ICES analysts. Aggregated
data were provided for analyses. This study was approved by
the Research Ethics Board at the University of Toronto.

had few restrictions on use. The payment claimed for virtual
services is determined by the number of units. To determine
the number of units, the in-person fee listed in the Schedule
of Beneﬁts for Physician Services for the service provided is
rounded to the nearest $5 and then divided by 5.10 For
example, a partial assessment (A234) with a listed fee of
$28.95 in the Schedule of Beneﬁts for Physician Services
would be 6 units ($28.95 rounded to the nearest $5, i.e.,
$30, divided by 5 represents 6 units) for virtual services.10,11
Similarly, a speciﬁc assessment (A233) with a listed fee of
$57.70 would be 12 units, and a consult (A235 or A253)
with a fee of $82.20 would be 16 units.11 An ophthalmic
virtual visit should never be billed for less than 6 units and
is very unlikely to qualify for more than 16 units. Ophthalmologists were identiﬁed from specialty code.

Virtual visits and ophthalmologists
Prior to the COVID-19 pandemic, physician services provided electronically were coded with a “U” preﬁx,9 which
had rules and restrictions regulating when they could be
used.9 In response to the COVID-19 pandemic, on March
14, 2020, the Ontario Ministry of Health introduced new
temporary billing codes for physician encounters with
insured persons by telephone or video.10 Speciﬁcally, the
fee code “K083” was used by ophthalmologists to claim services provided by telephone or video.10 The new “K” code

Ophthalmology diagnostic groups
We grouped ophthalmic diseases into 8 categories: acute
infectious disease (e.g., conjunctivitis), urgent eye condition
(e.g., superﬁcial injury of eye), cataract, glaucoma, diabetes,
retinal disease, nonurgent eye conditions (e.g., amblyopia),
and other unspeciﬁed eye conditions (i.e., diseases not
included in any of the preceding groups). Details of the classiﬁcation are presented in Appendix A (available online).

Fig. 1—Five health regions in Ontario in 2020.
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Surgeries cannot be done virtually, so these services were
excluded.
Statistical analysis
Descriptive data on the number and percentage of virtual
encounters at the population level in Ontario were calculated yearly from 2017 to 2020. The percentage of virtual
encounters was computed as the number of virtual visits
(numerator) divided by the total number of virtual and inperson visits (denominator). To better understand the trend
in use of virtual care during the 2020 pandemic period, we
calculated the weekly use of virtual care, with week 1
deﬁned as the week starting on March 16, 2020. We considered the use of virtual care from March 16, 2020, to December 31, 2020, as the study event, and patient characteristics
(i.e., age, sex, neighbourhood income quintile, health
region of residence) and ophthalmologist characteristics
(i.e., age and sex) as the independent factors. These 6 variables were put into a logistic regression model to assess
patients’ and ophthalmologists’ factors associated with virtual versus in-person visits and adjust for the confounding
effects of covariates. Except for the independent variable in
question (e.g., patient sex), all other 5 variables in the
model served as covariates. These 6 variables were chosen
because they were available in ICES databases, they were
potential confounding factors and not in the causal pathway
to virtual care, and their associated frequency data met
ICES data-release rules.1214 Results of these models are
presented as adjusted odds ratios (aORs) with 95% CIs.

Results
The total number of ophthalmology assessments or consults (i.e., including in-person and virtual visits) was
2.51 million in 2017, 2.54 million in 2018, 2.53 million
in 2019, and 2.02 million in 2020 (20% reduction compared with 2019). Considering virtual visits only, there
were 1733 in 2017, 2007 in 2018, 2610 in 2019, and
167,633 in 2020. The percentage of virtual care use was
0.07% in 2017, 0.08% in 2018, 0.10% in 2019, and
8.31% in 2020.
In 2020, the weekly uptake of virtual visits increased
immediately during the week of the Ontario government’s directive to ramp down clinic activities and institution of a new virtual fee code (17.6%, week of March
16, 2020),15 peaked 2 weeks later (55.8%, week of
March 30, 2020), and decreased immediately after the
directive was lifted (24.2%, week of May 25, 2020)16
(Fig. 2A). The use of virtual care was further reduced to
8%16% in June 2020 and to 5%10% in JulyDecember 2020. By health region, the level of virtual care
use was lowest in the West region versus any other
region during the entire study period (Fig. 2B).
Figure 3 shows that during the 2020 pandemic period
(March 16December 31, 2020), higher uptake of virtual care was seen in female versus male patients and in
patients <20 and 2039 years of age versus those aged
4064 and 65+ years. Patients residing in the poorest/
poorer neighbourhoods used virtual care similarly to
their counterparts (10.9% vs 11.1%). Patients with

Fig. 2—Weekly use (%) of virtual and in-person visits to ophthalmologists in 2020 in Ontario (A) and weekly use of virtual visits to ophthalmologists by health regions in 2020 in Ontario (B).
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Fig. 3—Use (%) of virtual care during the pandemic period in 2020 (March 16–December 31) by patient characteristics in Ontario.

nonurgent eye diagnoses (16.2%), acute infectious disease (14.2%), or glaucoma (13.3%) had the highest use
of virtual care. Those with a retinal disease diagnosis
(4.2%) used virtual care the lowest.
Figure 4 shows that female ophthalmologists were
1.6 times more likely to provide virtual care than male ophthalmologists, and ophthalmologists aged 6069 years were
more likely to provide virtual care than those in any other
age group.
Figure 5 shows the percentage of virtual care units
claimed among all virtual care services stratiﬁed by ophthalmologist sex. For both sexes, about half (48%) of virtual
services were billed as 6 units (partial assessment); an additional 30% and 16% were billed as 12 units (speciﬁc assessment) and 16 units (consult), respectively. In addition,
about 2% of virtual care services were billed for 15 units
and 1% for 17+ units (with the maximum number of units
for one visit being 80).
Results of logistic regression analyses are shown in
Figure 6. Signiﬁcantly higher odds of virtual care use were
found in female (aOR = 1.13) versus male patients, in
patients <20 years of age (aOR = 1.57), and 2039 years of
age (aOR = 1.17) versus 65+ years of age; in patients
residing in the Central (aOR = 1.37), East (aOR = 1.52),
and North (aOR = 1.13) regions versus those in the Toronto region, and in female (aOR = 1.65) versus male ophthalmologists. Compared with ophthalmologists aged
6069 years, those in other age groups were less likely to
use virtual care.
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Discussion
To mitigate the disruption of health care services from the
COVID-19 pandemic and to protect both patients and
health care providers, virtual care seems an ideal option.
Using physician billing data from a single government
payer, this study reports that the use of virtual care by ophthalmologists in Ontario had an 80-fold increase in the pandemic year 2020, from 0.07%0.10% before COVID-19 to
8.31% in 2020. The increased use of virtual care in 2020
ﬂuctuated closely with the government’s directive on health
care service delivery and institution of a new virtual care
billing code. After the ﬁrst wave of the pandemic, virtual
care represented 5%10% of visits, much higher than the
prepandemic level (0.07%0.10%). Users of ophthalmic
virtual care were more likely to be female patients, patients
younger than 40 years of age, patients with an acute infectious disease or nonurgent diagnosis, patients residing in a
health region other than the West, female ophthalmologists, and ophthalmologists aged 6069 years.
The increased use of virtual care during the pandemic
may be attributed to multiple factors, including social distancing mandates, government’s institution of a new virtual
billing code, the availability and affordability of electronic
devices such as widely available personal telephones and
home computers, and patient convenience. Decreased use
of ophthalmic virtual care following the lifting of the government’s directive after the ﬁrst pandemic wave suggests
that ophthalmologic assessments require an examination of
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Fig. 4—Use (%) of virtual care during the pandemic period in 2020 (March 16–December 31) by ophthalmologist characteristics in
Ontario.

the visual system that in most cases cannot be done virtually. The need of specialized equipment and use of technology for the diagnosis and management of most ophthalmic
conditions require an in-person assessment. Thus, if the
option of in-person care is possible, both patients and ophthalmologists will choose in-person services. This explanation is consistent with the report that among various

specialities, ophthalmology has the lowest number of telehealth users.4,17 The higher use of virtual care for patients
with an acute eye infectious disease (e.g., conjunctivitis)
and the lower use of virtual care for patients with retinal disease further support this explanation. Many acute eye infectious diseases are superﬁcial and can be diagnosed without
requiring specialized equipment or technology, whereas
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Fig. 5—Percentage of virtual care units claimed among all virtual services stratiﬁed by ophthalmologist sex during the pandemic
period in 2020 (March 16–December 31) in Ontario. The number of virtual care units is calculated by rounding the in-person billing fee
listed in the Schedule of Beneﬁts for Physician Services for the service provided to the nearest $5 and then divided by 5.10,11 See a calculation example under Materials and Methods, Virtual visits and ophthalmologists.

retinal disease usually requires an in-person examination in
order to view the back of the eye, which cannot be done via
virtual tools at the present time. Hopefully, more research
efforts and technology development in the future will make
virtual examinations of the visual system possible so that
more ophthalmic patients can be beneﬁt from virtual care.
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In the United States, worsened disparity in access to virtual care during the pandemic was reported.5,18 This ﬁnding,
however, was not evident in our study. Many factors,
including the universal health care in Canada and the population-based nature of this study, may contribute to the different conclusions. However, in either privatized health
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Fig. 6—Adjusted odds ratio (aOR) and 95% CI of virtual care utilization derived from logistic regression models during the pandemic
period in 2020 (March 16–December 31) in Ontario. Variables included in the model were patient age group, sex, neighbourhood
income area, residential health region, and ophthalmologist age group and sex.

care in the United States5 or universal health care in Canada, female eye patients used virtual care more often than
male eye patients. Similarly, when looking at all patient
visits, female ophthalmologists used virtual care more
frequently than male ophthalmologists (15.4% vs 9.9%;
Fig. 4). These ﬁndings are in agreement with a report that
females have followed preventive practices of physical distancing, mask wearing, and maintaining hygiene to a greater
degree than males.19 Young patients were more likely to use
virtual care, which is expected because young people are
reported to be more savvy with technology,20 a key requirement for virtual care. However, we found that young
ophthalmologists used virtual care less often than ophthalmologists aged 6069 years (Fig. 4). This unexpected result
may demonstrate different concerns and priorities and
adherence to preventive health practices by ophthalmologists of different ages. Further studies are needed to understand the reasons why young ophthalmologists used less
virtual care.
Major limitations of this study include that billing codes
do not distinguish between video- and telephone-based
services. In the United States, 92% of the ophthalmic virtual services are video based.5 We do not know if this is true
in Ontario. Second, information is not available regarding
patient ethnicity, levels of education and income, and spoken language; these are factors frequently discussed in the
U.S. studies. However, the available information on neighbourhood income level in this study may have taken into
account the effects of education and income on the use of
virtual care, which reveal a different conclusion from the

U.S. reports.5,18 Third, studies are needed to understand
outcomes of virtual versus in-person care and patients’ and
physicians’ views and perceptions of the beneﬁts and challenges of delivering care virtually. Fourth, the new virtual
billing code introduced during the pandemic, which has
fewer restrictions than the virtual billing codes pre-COVID19, limits comparisons of virtual care use in 2020 versus
20172019. However, the new virtual billing code has
been available since the onset of the pandemic, making
comparisons of virtual care use during the pandemic period
valid. Fifth, our analysis included data up to December 2020
only. Repeated shutdowns and reopenings in Ontario
because of the different waves of COVID-19 call for an
analysis with updated data to see how ophthalmic virtual
care evolved in the various waves of COVID-19. Lastly,
Ontario’s quick response to institute a new virtual billing
code to cope with the COVID-19 pandemic was associated
with some misunderstanding in how the new billing code
should be used by physicians. We found both over- (units
17+) and underclaims (units 15) in the number of units
for a single virtual encounter. These incorrect billings are
harmful to both ophthalmologists (underpayment for units
15) and government (potential overpayment for units
17+). We communicated this billing issue to the Ministry of
Health, which resulted in a bulletin to Ontario physicians
further clarifying how the new virtual code should be
billed.21 These incorrect billings, however, do not affect our
results on the use of virtual care because the number of units
billed affects the ﬁnancial payment but not the number of
virtual encounters.
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In conclusion, the COVID-19 pandemic has expanded
the use of virtual care in 2020 and onward. In response to
the government’s directive and institution of a new virtual
billing code, the use of virtual care in ophthalmology in
Ontario increased signiﬁcantly during the initial phase of
the pandemic in 2020 and decreased immediately during
the week the directive was lifted. This suggests that in-person care is preferred in ophthalmology. Both patients and
ophthalmologists have subgroups associated with a higher
level of virtual care use, reﬂecting different concerns and
adherence to preventive health practices associated with
the COVID-19 pandemic. Increased disparity in the use of
virtual care observed in studies in the United States5,18 was
not evident in this study based in Ontario.
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