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V irtual care, commonly defined as medical care deliv-
ered at a distance by means of technology, has 
existed since the 1970s.1 Despite substantial interest 

and investment in virtual care by both the federal and provin-
cial governments,2–4 widespread adoption was modest.5,6 
Research suggested that barriers to virtual care uptake in 
Ontario before the pandemic included limited physician reim-
bursement and government mandates that virtual visits use an 
approved video platform.7

As the novel coronavirus disease 2019 (COVID-19) pan-
demic evolved, payers around the globe acted with unprece-
dented speed by altering fee schedules to encourage virtual 
visits to reduce the risk of viral transmission, protect patients 
with chronic diseases who need ongoing medical attention 
and conserve personal protective equipment.8 In Ontario, 
during the first wave of the pandemic, the Ontario Health 
Insurance Plan quickly approved new temporary billing codes 
that allowed any type of technology, including telephone calls 

and commercial videoconferencing software (e.g., Skype, 
Zoom), to be used for virtual care. These temporary billing 
codes, as well as the preexisting video visit codes, are reim-
bursed at the same amount as in-person visits.

It has been widely reported that virtual care adoption has 
accelerated during the COVID-19 pandemic, but published 
data are limited. Previous studies have largely been limited to 
nongeneralizable patient subgroups.9,10 There has also been 
widespread concern that virtual care may worsen disparities 
because vulnerable populations (e.g., older adults, lower-income 
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patients) may lack proficiency in or access to the technology 
required for virtual care; empirical data to support this assertion 
are largely lacking.

We sought to quantify the uptake and use of virtual care 
for the full population of Ontario, Canada (population 
14.6 million) before and during the COVID-19 pandemic and 
examine uptake among circumscribed vulnerable populations.

Methods

Study design and setting
We conducted a population-based repeated cross-sectional 
study of all ambulatory patient visits in Ontario beginning 
before the COVID-19 pandemic (Jan. 1, 2012) and extending 
to Aug. 31, 2020 (or until the end of the second quarter of 
2020 for quarterly data). Before the pandemic, the only 
funded virtual care in Ontario was through the Ontario Tele-
medicine Network video visit platform, which allowed phys-
icians who signed up for the service to bill for each visit on a 
fee-for-service basis. New temporary billing codes were intro-
duced on Mar. 14, 2020 that expanded reimbursement to 
include telephone calls and Skype, Zoom and FaceTime ses-
sions (Appendix 1, Supplemental Table S1, available at www.
cmajopen.ca/content/9/1/E107/suppl/DC1); these codes have 
been continued indefinitely. The specifics of virtual visits, 
including modality and documentation, are left to the discre-
tion of the physician. These codes apply to physicians but not 
physician assistants or nurse practitioners.

Data sources
We conducted this study using the Ontario Health Insurance 
Plan claims database (which records all health care services 
delivered by physicians to Ontario patients who are eligible 
for coverage) and the Registered Persons Database (which 
contains demographic information of all patients covered 
under the Ontario Health Insurance Plan). We used the 
Postal CodeOM Conversion File11 to convert all patient postal 
codes to neighbourhood income quintiles. To determine sub-
groups of patients with chronic diseases, we used the Dis-
charge Abstract Database (which records all inpatient hospital 
admissions), the National Ambulatory Care Reporting System 
(which contains data on all hospital- and community-based 
ambulatory care, including emergency department visits) and 
various ICES validated disease-specific registries. ICES is an 
independent, nonprofit research institute whose legal status 
under Ontario’s health information privacy law allows it to 
collect and analyze health care and demographic data, without 
consent, for health system evaluation and improvement. Data-
bases were linked by means of unique encoded identifiers and 
analyzed at ICES.

Population
We identified all ambulatory in-person visits and virtual care 
visits using relevant physician billing codes. We excluded 
claims for patients who were not Ontario residents or who 
had an invalid or missing health card number. We captured 
all eligible physician visits, irrespective of specialty.

We further identified patients with ambulatory-care–
sensitive conditions including chronic obstructive pulmonary 
disease, heart failure, asthma, hypertension and diabetes using 
existing ICES registries and previously published disease-
identifying algorithms.12–16 We identified patients with seri-
ous mental illness by at least 2 outpatient claims or 1  inpa-
tient claim with the corresponding International Classification 
of Diseases, 9th revision (ICD-9) or International Statistical Clas-
sification of Diseases and Related Health Problems, 10th revision 
(ICD-10) code for schizophrenia and psychotic disorders or 
bipolar disorder in the previous 12 months.17 We identified 
patients with angina by at least 1 emergency department visit 
with the relevant ICD-9 or ICD-10 code in the previous 
12 months (Appendix 1, Supplemental Table S2).

Statistical analysis
For each quarter of our study period, we examined the num-
ber of in-person and virtual visits; the proportion of ambula-
tory visits that were virtual (v. in-person); the proportion of 
Ontario residents eligible for health care services who 
received at least 1 virtual visit; and the proportion of providers 
who billed for at least 1 virtual visit. We conducted χ2 tests to 
assess the sociodemographic characteristics (age category, sex, 
region of residence, neighbourhood income quintile and 
rurality) of patients who used virtual care across the years 
2012, 2016 and 2020. We categorized each patient as residing 
in a rural or urban environment based on the postal code of 
residence using the Rurality Index for Ontario (RIO) score. 
The RIO was developed by the Ontario Ministry of Health 
and Long-Term Care as a method to measure fairly and con-
sistently a community’s degree of rurality based on its postal 
code.18

We compared monthly or quarterly virtual care use across 
age groups (visits per 1000 people per unit of time), neigh-
bourhood income quintiles (visits per 1000 people per unit of 
time) and chronic disease subgroups (visits per 100 people). 
For these subgroups, we calculated the monthly or quarterly 
percentage growth for June 2019 or the third quarter of 2019, 
and June 2020 or the second quarter of 2020, and compared 
these values using the Kruskal–Wallis test. We performed all 
analyses in SAS 9.4 (SAS Institute).

Ethics approval
Use of these databases for the purposes of this study was 
authorized under section 45 of Ontario’s Personal Health Infor-
mation Protection Act, which does not require review by a 
research ethics board.

Results

Table 1 shows the demographic characteristics of patients 
who had at least 1 virtual care visit in 2012, 2016 or 2020, and 
those who used no virtual care in 2020. Compared to 
patients who used virtual care during the prepandemic period 
(2012 and 2016), the proportion of adults aged 65 years or 
more who used virtual care in 2020 increased significantly 
(19.4% v. 27.4%, p < 0.001), as did the proportion of women 
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(49.4% v. 56.6%, p < 0.001). The proportion of total virtual 
visits that were provided to patients residing in rural areas 
(v. urban areas) declined significantly between 2012 and 2020 
(28.6% v. 5.9%, p  < 0.001), reflecting a shift in virtual care 
from a service used in Ontario’s rural areas to a service increas-
ingly used in urban centres.

Virtual care use increased with increasing age over the 
study period (Figure 1), which suggests that older adults 
increased their use of virtual visits along with younger adults. 
The rise in virtual care use from the prepandemic period to 
during the pandemic was both clinically and statistically simi-
lar across neighbourhood income quintiles (Figure 2). These 
results suggest that residents of lower-income neighbour-
hoods were not significantly disadvantaged.

Appendix 1, Supplemental Figure S1 shows the distribu-
tion of virtual visits in 2012, 2016 and 2020. The majority of 

patients (ranging from 81.3% to 88.7%) had 1–5 virtual visits 
per year at all 3 time periods; however, there was a significant 
increase in the number of patients with more than 5 virtual 
visits in 2020 compared to the earlier periods.

Uptake of virtual care
Figures 3A and 3B show longitudinal changes in in-person 
and virtual visits from Jan. 1, 2012, to June 30, 2020. During 
the prepandemic period, virtual care use increased slowly, 
from 0.2% of total ambulatory visits in the first quarter of 
2012 to 1.8% of total ambulatory visits in the fourth quarter 
of 2019. With the onset of the pandemic, virtual visit volumes 
increased rapidly, reaching 70.2% of ambulatory visits during 
the second quarter of 2020 (Figure 3B). Almost three-
quarters (73.7%) of all primary care visits and 63.9% of spe-
cialty care visits were delivered virtually in the second quarter 

Table 1: Baseline characteristics of Ontario patients who received at least 1 virtual visit in 2012, 2016 or 2020, and those who 
received no virtual visits in 2020

Characteristic

Received at least 1 virtual visit; no. (%) of patients

p value

Did not receive any 
virtual visit in 2020; 
no. (%) of patients
n = 3 162 395 p value

2012 
n = 51 186

2016 
n = 146 104

2020
n = 4 927 830

Age category, yr < 0.001 < 0.001

    < 18 3379 (6.6) 10 217 (7.0) 523 361 (10.6) 776 881 (24.6)

    18–49 27 028 (52.8) 74 561 (51.0) 1 822 278 (37.0) 1 227 511 (38.8)

    50–64 10 874 (21.2) 34 954 (23.9) 1 232 489 (25.0) 616 658 (19.5)

    65–79 7437 (14.5) 19 956 (13.7) 992 640 (20.1) 378 914 (12.0)

    ≥ 80 2468 (4.8) 6416 (4.4) 357 062 (7.2) 162 431 (5.1)

Sex < 0.001 < 0.001

    Female 25 270 (49.4) 73 102 (50.0) 2 786 826 (56.6) 1 628 796 (51.5)

    Male 25 916 (50.6) 73 002 (50.0) 2 141 004 (43.4) 1 533 599 (48.5)

Region < 0.001 < 0.001

    Central 4609 (9.0) 18 403 (12.6) 1 707 781 (34.7) 1 053 216 (33.3)

    East 17 556 (34.3) 38 709 (26.5) 1 229 707 (25.0) 741 447 (23.4)

    North 20 389 (39.8) 45 413 (31.1) 238 786 (4.8) 177 070 (5.6)

    Toronto 1963 (3.8) 4337 (3.0) 454 743 (9.2) 266 088 (8.4)

    West 6669 (13.0) 39 242 (26.9) 1 296 813 (26.3) 924 574 (29.2)

Income quintile < 0.001 < 0.001

    1 (lowest) 13 658 (26.7) 41 111 (28.1) 943 988 (19.2) 629 119 (19.9)

    2 10 182 (19.9) 30 966 (21.2) 974 288 (19.8) 616 595 (19.5)

    3 9563 (18.7) 27 545 (18.9) 1 002 696 (20.3) 638 517 (20.2)

    4 8362 (16.3) 23 974 (16.4) 999 831 (20.3) 643 322 (20.3)

    5 (highest) 8961 (17.5) 22 247 (15.2) 999 455 (20.3) 625 919 (19.8)

    Missing 460 (0.9) 261 (0.2) 7572 (0.2) 8923 (0.3)

Level of rurality (RIO score) < 0.001 < 0.001

    Urban (< 40) 33 356 (65.2) 112 721 (77.2) 4 604 587 (93.4) 2 924 122 (92.5)

    Rural (≥ 40) 14 666 (28.6) 27 145 (18.6) 290 401 (5.9) 204 317 (6.5)

    Missing 3164 (6.2) 6238 (4.3) 32 842 (0.7) 33 956 (1.1)

Note: RIO = Rurality Index for Ontario.
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Figure 1: Rate of virtual visits per 1000 eligible Ontario patients by age group, 2012–2020.
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Figure 2: Rate of virtual visits per 1000 eligible Ontario patients by neighbourhood income quintile, 2012–2020. Quintile 1 = lowest income quin-
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of 2020. The baseline physician characteristics among low 
versus high users of virtual care are shown in Appendix 1, 
Supplemental Table S3. Appendix 1, Supplemental Table S4 
lists the physician specialties that did and did not provide vir-
tual care services in 2020, with the distribution of virtual visits 
for each specialty.

The proportion of Ontario residents who had 1 or more 
virtual visits per quarter initially increased gradually, from 
0.2% in 2012 to 1.3% in 2019, but then increased rapidly, to 
29.2% in the second quarter of 2020 (Figure 3C). Uptake of 
virtual care by physicians was gradual during the prepan-
demic period, then increased rapidly, with 85.9% of provid-
ers delivering virtual care in the second quarter of 2020 (Fig-
ure 3D). Video visit use increased by 40% between 2019 and 
2020; however, overall video visit use accounted for only 
8.8% of all virtual visits during 2020. Most virtual visits 

(91.2%) during 2020 were telephone visits that were billed 
with the use of the new temporary billing codes.

Figure 4 shows the rate of virtual care use among patients 
with ambulatory-care–sensitive conditions and mental illness. 
The rates of virtual care use increased similarly across all condi-
tions. In the second quarter of 2020, patients with mental 
health conditions had the highest rate of virtual care visits per 
100 patients per quarter (237), followed by those with heart fail-
ure (181), chronic obstructive pulmonary disease (166), angina 
(163), diabetes (141), hypertension (124) and asthma (95).

Interpretation

In this repeated cross-sectional study, we found a large 
increase  in virtual visits in Ontario coinciding with the 
COVID-19 pandemic. In contrast to expectations, we 
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observed similar growth in virtual care use among younger and 
older patients, and among patients residing in wealthier and 
poorer neighbourhoods. Although there was a modest increase 
in video visits, most virtual care was delivered through tele-
phone calls, enabled by new billing codes introduced early in 
the pandemic.

Before the pandemic, only a small proportion of physicians 
were providing virtual care. After the arrival of COVID-19, 
most Ontario physicians were providing virtual care, and the 
majority of Ontario residents received at least 1  virtual visit 
during the first 6 months of 2020. Overall, the results suggest 
widespread physician and patient adoption of virtual care in 
response to the pandemic, and older age and lower income do 
not seem to be barriers to receiving virtual care.

Our study supports some of the early research showing 
increased uptake of virtual care during the pandemic. Alexander 
and colleagues10 reported that virtual care use increased from 
4% before the pandemic to 35% during the pandemic in US 
primary care practices, and Baum and colleagues9 noted that 
the use of virtual care in Veterans Affairs facilities doubled 
during the pandemic. Similarly, Mehrotra and colleagues19 
noted increases in virtual care use during the pandemic in a 
commercially insured US population. These studies were lim-
ited to particular subsets of the US population and thus had 
limited ability to provide a comprehensive population-level 
evaluation of virtual care use.

Our results add to the existing literature, for a few reasons. 
Our study was population-based, encompassing all 14.6 mil-
lion residents of Ontario, which is demographically, culturally 
and geographically diverse. Universal coverage of physician 
and hospital services allowed us to capture data on virtual care 
use from several groups, including vulnerable populations, 
that otherwise would be excluded from studies of commercial 
insurance. Finally, we captured virtual care use not only in 
primary care but in specialty care as well.

 Although video visits increased modestly during January–
June 2020, the majority of virtual care was provided through 
telephone visits. Our results suggest the crucial role of gov-
ernment modification of payment rules in enabling the transi-
tion to virtual care in response to the COVID-19 pandemic.

Telephone visits are easy to use and inexpensive, with 
technology that is commonly available. Potential advantages 
of telephone over video visits include no requirement for 
broadband (particularly in rural and northern parts of the 
province) and ability to scale quickly.20 The observed higher 
use of telephone visits over video visits is in keeping with the 
literature,2,21 and, in health care systems that rely on large vir-
tual care programs, telephone calls and asynchronous messag-
ing still represent the bulk of the virtual care provided.22

The finding that the uptake of virtual visits during the early 
months of COVID-19 was similar among lower- and higher-
income patients is important. There is concern that because 
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lower-income patients may be less likely to have smartphones 
and broadband access, virtual care may worsen income dispari-
ties.23 Our finding suggests otherwise. Likewise, our finding of 
similar adoption of virtual care for older and younger patients 
seems to dispute the assumption that older patients are less 
comfortable with technology and therefore would be less likely 
to use virtual care. Mortality due to COVID-19 increases sig-
nificantly with age; thus, older adults are at the highest risk 
from infection and are therefore precisely the population who 
would be expected to benefit the most from avoiding in-person 
visits when a reasonable substitute (virtual visits) is available. 
Our data suggest that barriers to virtual care adoption among 
this group may not be as important as initially thought.24

Our finding that virtual care use increased similarly for all 
health conditions during the COVID-19 pandemic is also 
noteworthy. Prior research suggesting that virtual care may be 
particularly effective for mental health issues may explain the 
higher use of virtual care in this population. Virtual care has 
also been shown to improve care for patients with heart fail-
ure,25 chronic obstructive pulmonary disease,26,27 coronary 
artery disease28 and diabetes.29 Further study is required to 
understand which diseases and conditions are most amenable 
to virtual care, the optimal dosing of virtual care (frequency of 
visits, duration) and the content of visits (e.g., symptom 
assessment, medication reconciliation). Finally, it is critical to 
measure the quality of the virtual care visit, defined by the 
Institute for Healthcare Improvement’s Quadruple Aim 
(patient experience, population health, provider experience 
and cost).30 Virtual care should not be treated differently from 
other elements of the health care experience and should lead 
to a positive patient and provider experience, improved health 
outcomes and lowered costs.31

Limitations
We lack the clinical indications for the virtual visits analyzed 
and the requisite detail to assess the content or quality of care 
of the visits. Likewise, further study is needed to assess the 
quality of virtual visits relative to in-person visits, as well as 
impact on health care costs and patient outcomes. Our reli-
ance on administrative billing codes precludes us from know-
ing precisely what type of video platform (e.g., unsecure 
video conference such as FaceTime) was used by physicians 
who billed the temporary codes. Finally, our study was con-
ducted in a single-payer health system, and the results may 
not be generalizable to other settings, particularly health care 
systems that do not have universal coverage of physician and 
hospital services or are multipayer.

Conclusion
Ontario responded to the COVID-19 pandemic with changes 
that facilitated widespread adoption of virtual visits as a substi-
tute for in-person care. Importantly, use of virtual care 
increased to similar degrees across the entire population, 
including traditionally vulnerable subgroups. Future research 
should focus on how to assess the quality of virtual care and 
identification of diseases and patient subgroups for which vir-
tual care may be less effective than in-person visits.
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