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ABSTRACT

BACKGROUND: Globally, primary care
changed dramatically as a result of the
coronavirus disease 2019 (COVID-19)
pandemic. We aimed to understand the
degree to which office and virtual pri-
mary care changed, and for which
patients and physicians, during the
initial months of the pandemic in
Ontario, Canada.

METHODS: This population-based study
compared comprehensive, linked pri-
mary care physician billing data from
Jan. 1 to July 28, 2020, with the same
period in 2019. We identified Ontario
residents with at least 1 office or virtual
(telephone or video) visit during the
study period. We compared trends in

total physician visits, office visits and
virtual visits before COVID-19 with
trends after pandemic-related public
health measures changed the delivery
of care, according to various patient and
physician characteristics. We used inter-
rupted time series analysis to compare
trends in the early and later halves of
the COVID-19 period.

RESULTS: Compared with 2019, total pri-
mary care visits between March and July
2020 decreased by 28.0%, from 7.66 to
5.51 per 1000 people/day. The smallest
declines were among patients with the
highest expected health care use (8.3%),
those who could not be attributed to a
primary care physician (10.2%), and

older adults (19.1%). In contrast, total
visits in rural areas increased by 6.4%.
Office visits declined by 79.1% and vir-
tual care increased 56-fold, comprising
71.1% of primary care physician visits.
The lowest uptake of virtual care was
among children (57.6%), rural residents
(60.6%) and physicians with panels of
> 2500 patients (66.0%).

INTERPRETATION: Primary care in
Ontario saw large shifts from office to
virtual care over the first 4 months of
the COVID-19 pandemic. Total visits
declined least among those with higher
health care needs. The determinants
and consequences of these major shifts
in care require further study.

systems worldwide, and in higher-income countries, pri-

mary care visits are about 30 times more frequent than
hospital admissions.? Health systems with greater availability of
primary care are associated with increased access to care,
reduced health inequities, better outcomes and lower costs.?
Despite the centrality of primary care to health care systems, lit-
tle is known about how it has been affected by coronavirus dis-
ease 19 (COVID-19).

On Mar. 11, 2020, the World Health Organization declared
COVID-19 a global pandemic.® On Mar. 15, Ontario’s Chief Medical
Officer of Health issued a directive to ramp down elective surger-
ies and other nonemergent health services, and on Mar. 19,
health care providers and organizations were directed to stop or
substantially reduce all nonessential or elective services until fur-
ther notice.* The Ontario Ministry of Health and the Ontario Med-
ical Association negotiated the addition of temporary billing

P rimary care is considered the cornerstone of most health

codes in the province’s schedule of benefits to facilitate virtual
care, effective as of Mar. 14 (Appendix 1, available at www.cmaj.
ca/lookup/doi/10.1503/cmaj.202303/tab-related-content). In mid
to late May 2020, the province undertook a phased resumption of
certain in-person health professional services and surgeries.*
Initial reports from ongoing COVID-19-related surveys of pri-
mary care providers in Canada and the United States showed
major disruptions to care, decreased payments, challenges keep-
ing offices functioning, lack of personal protective equipment and
widespread uptake of virtual care.>® The degree to which virtual
care — such as phone calls, video visits and secure text messages
— replaced in-person office visits is not known. It is also not known
which patients and physicians were most affected by the chal-
lenges to office-based practice or the change to virtual visits. We
aimed to understand the degree to which office and virtual pri-
mary care changed, and for which patients and physicians, during
the initial months of the COVID-19 pandemic in Ontario, Canada.
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Methods

Study design and setting

We conducted a retrospective, population-based analysis using
linked health administrative data to assess changes in total visit
volume and visit type in primary care for all residents in Ontario,
from the pre-pandemic period to the period during which COVID-
19-related restrictions on in-person consultations came into effect
in mid-March 2020. We compared trends for the months of January
through July for 2019 and 2020 to account for seasonality. Ontario
is Canada’s most populous province, with a 2020 population of
14745040 people.” All permanent residents have full coverage for
necessary physician and hospital services, including primary care
visits, without copayments or deductibles.

Data sources and collection

We used the following administrative databases: the Ontario
Health Insurance Plan (OHIP) database for physician claims; the
Registered Persons Database, which is Ontario’s health care
registry for eligible patients; Client Agency Provider Enrolment
tables for patients in primary care enrolment models; the
Corporate Provider Database for physicians in patient enrolment
models; and the ICES Physician Database for physician charac-
teristics. These data sets were linked using unique encoded iden-
tifiers and analyzed at ICES. ICES is an independent, nonprofit
research institute whose legal status under Ontario’s health
information privacy law allows it to collect and analyze deidenti-
fied health care and demographic data, without consent, for
health system evaluation and improvement.

Study population

For this study, primary care physicians were defined as family doc-
tors and general practitioners, but not pediatricians or general inter-
nists. We included only comprehensive primary care physicians,
defined as those meeting minimum visit levels, billing mainly pri-
mary care codes and providing a diversity of core primary care ser-
vices.® Office and home visits were defined using relevant billing
codes. Virtual care was defined as any primary care physician billing
for telephone or video visits using either the temporary new virtual
care codes or existing telemedicine codes. The temporary codes did
not distinguish telephone from video visits and did not include asyn-
chronous care such as email or text. Throughout both the 2019 and
2020 study periods, the Ontario Telemedicine Network supported
video visits in secure, physical host sites. As of Nov. 15, 2019, video
visits with patients in their home or other locations were also sup-
ported. From Apr. 1, 2020, onward, specific codes for virtual care
using video through the Ontario Telemedicine Network were intro-
duced, at the usual rate for office care (Appendix 1). Office, home
and virtual visits were limited to 1 per patient per physician per day.

Patient and physician characteristics

We collected data on the following patient characteristics: age,
sex, neighbourhood income, first-time registration for health care
coverage, rurality, primary care enrolment model and expected
health care use. We collected information on age and sex from the
health care registry. We derived neighbourhood income using

postal codes and the 2016 Canadian Census, divided into quintiles
of equal size, with quintile 1 having the lowest income and quintile
5 the highest. We used first-time registration for health care cover-
age within the previous 10 years as a proxy for recent immigration,
as most recent registrants are immigrants. We determined rurality
using the Rurality Index of Ontario (RIO),® including large urban
(RIO score of 0), urban (RIO score 1-9), small urban (RIO score
10-39) and rural (RIO score = 40). Primary care enrolment models
included enhanced fee-for-service, blended capitation, blended
capitation with an interprofessional Family Health Team, not in a
patient enrolment model (fee-for-service only) and not having suf-
ficient visits to be attributable to a primary care physician.*
Expected health care use was assessed using the Johns Hopkins
Adjusted Clinical Groups Resource Utilization Bands, with 0 being
no health care use and 5 being the highest expected use.!* We also
collected data on the following characteristics of primary care
physicians: sex, age, country of graduation and panel size, which
we derived from provincial and ICES physician databases. We ana-
lyzed visit rates and type of visit by these various patient and phys-
ician characteristics.

Statistical analysis

We calculated weekly counts of total, office, home and virtual
visits from January to July of 2019 and 2020, focusing on visit
counts in the COVID-19 period (Mar. 11 to July 28, 2020) and the
pre-COVID-19 comparison period (Mar. 12 to July 29, 2019). We
calculated mean daily rates of visits per thousand people in the
COVID-19 period compared with the pre-COVID-19 period. The
denominator for rates included all Ontario residents registered
with the provincial health insurance plan in each period.

We used 2-sample z tests to compare visits in Mar. 11 to July
28, 2020 with those in 2019 for the same time period. Because
major changes in visits were still occurring between Mar. 11 and
Mar. 31, 2020, we conducted interrupted time series analyses
from Apr. 1 to July 28, 2020, divided into roughly equal earlier
(Apr. 1 to May 26, 2020) and later (May 27 to July 28, 2020) COVID-
19 time periods. We calculated average daily physician visits in
each week, accounting for long weekends. We did not detect any
significant autocorrelation using the Durbin-Watson test in any
outcome, so we performed ordinary least squares interrupted
time series regression. We stratified all analyses by sex; sex-
specific data are not reported because no major differences were
found, but are available on request.

Ethics approval

The use of data in this project was authorized under section 45 of
Ontario’s Personal Health Information Protection Act, which does
not require review by a Research Ethics Board.

Results

Table 1 summarizes the characteristics of all Ontario residents eli-
gible for health care during the 2020 COVID-19 period
(n = 14574 884) and the 2019 pre-COVID-19 comparison period
(n = 14388566), and the number of primary care visits by Ontar-
ians according to visit location. The characteristics of the primary
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Table 1 (part 1 of 2): Ontario population and primary care visits, Mar. 12 to July 29, 2019 (pre-COVID-19) and Mar. 11 to

July 28, 2020 (COVID-19), by visit location and patient characteristics

Variable

Sex
Female
Male

Age, yr
<18
19-29
30-44
45-64
65-74
>75

No. (%) of population

Pre-COVID-19
n=14388 566

7330 105 (50.9)
7058 461 (49.1)

2918996 (20.3)
2024156 (14.1)
2903298 (20.2)
4011605 (27.9)
1431818 (10.0)
1098 693 (7.6)

Neighbourhood income quintile

Q1 (lowest)
Q2
Q3
Q4
Q5 (highest)
Missing
Recent registrant < 10 yr
No
Yes
Missing
Model of primary care
Capitation

Enhanced fee-
for-service

Family Health Team

Not in a patient
enrolment model

Not attributable
to a primary
care physician

Rurality
Large urban
Urban
Small urban

Rural

2827594 (19.6)
2823987 (19.6)
2897691 (20.1)
2902771 (20.2)
2912107 (20.2)
24416 (0.2)

11487 764 (79.8)
1259553 (8.8)
1641249 (11.4)

4242767 (29.5)
4396 397 (30.6)

3579169 (24.9)
1034343 (7.2)

1135890 (7.9)

6080 663 (42.3)
4363 444 (30.3)
2771108 (19.3)
1173351 (8.2)

Johns Hopkins resource utilization bands

0 (lowest user)
1
2
3
4
5 (highest user)

1520354 (10.6)
892 667 (6.2)
2884992 (20.0)
6621471 (46.0)
1803 504 (12.5)
665 578 (4.6)

COvID-19
n=14574884

7408 475 (50.8)
7 166 409 (49.2)

2965429 (20.4)
2059 474 (14.1)
2958978 (20.3)
4011526 (27.5)
1460 363 (10.0)
1119114 (7.7)

2853 828 (19.6)
2856 893 (19.6)
2941890 (20.2)
2950 876 (20.2)
2946225 (20.2)
25172 (0.2)

11511 755 (79.0)
1381008 (9.5)
1682121 (11.5)

4280269 (29.4)
4412620 (30.3)

3600281 (24.7)
1036289 (7.1)

1245425 (8.6)

6186 490 (42.4)
4428280 (30.4)
2789421 (19.1)
1170693 (8.0)

1599 109 (11.0)
895 682 (6.2)
2902616 (19.9)
6685 259 (45.9)
1818207 (12.5)
674011 (4.6)

No. (%) of office visits

Pre-COVID-19
n=15174126

8810115 (58.1)
6364011 (41.9)

2065 021 (13.6)
1763122 (11.6)
2832859 (18.7)
4662 559 (30.7)
2079437 (13.7)

(11.7)

1771128 (11.7

3030386 (20.0)
3074225(20.3)
3154409 (20.8)
3037814 (20.0)
2833515 (18.7)
43777 (0.3)

12280 000 (81.0)
1437718 (9.5)
1452134 (9.6)

4336071 (28.6)
6675 802 (44.0)

2745367 (18.1)
950271 (6.3)

143 079 (0.9)

6869 774 (45.3)

5377 869 (35.4)

2275457 (15.0)
651026 (4.3)

224140 (1.5)
360 404 (2.4)
1719758 (11.3)
8094 397 (53.3)
3325038 (21.9)
1450389 (9.6)

CoviD-19
n=3206492

1812564 (56.5)
1393928 (43.5)

445 611 (13.9)
382921 (11.9)
601487 (18.8)
961 289 (30.0)
427604 (13.3)
387580 (12.1)
689 544 (21.5)
642579 (20.0)
632224 (19.7)
580249 (18.1)
511030 (15.9)
150 866 (4.7)

2508772 (78.2)
321 240 (10.0)
376480 (11.7)

782564 (24.4)
1504 264 (46.9)

451139 (14.1)
234302 (7.3)

54614 (1.7)

1418637 (44.2)
1060515 (33.1)
449117 (14.0)
278223 (8.7)

41322 (1.3)

57393 (1.8)

290 697 (9.1)
1656 752 (51.7)
806 116 (25.1)
354212 (11.0)

No. (%) of home visits

Pre-COVID-19
n=108 679

25001 (23.0)
24477 (22.5)
20579 (18.9)
18583 (17.1)
19 646 (18.1)
393 (0.4)

97 551 (89.8)
2847 (2.6)
8281(7.2)

28709 (26.4)
43203 (39.8)

21809 (20.1)
11160 (10.3)

2190 (2.0)

49744 (45.8)

32780 (30.2)

17767 (16.4)
8388(7.7)

279 (0.3)
592 (0.5)
3541(3.3)
29197 (26.9)
25460 (23.4)
49 610 (45.6)

COVID-19
n=43568

26237 (60.2)
17331 (39.8)

635 (1.5)

438 (1.0)

885 (2.0)
4725 (10.8)
6895 (15.8)
29990 (68.8)

10996 (25.2)
9700 (22.3)
8314 (19.1)
7143 (16.4)
7196 (16.5)
219 (0.5)

42 044 (96.5)
882 (2.0)
642 (1.5)

12985 (29.8)
16 599 (38.1)

9355 (21.5)
3554(8.2)

773 (1.8)

21738 (49.9)
9708 (22.3)
8611(19.8)
3511(8.1)

105 (0.2)
105 (0.2)
660 (1.5)

9254 (21.2)
10216 (23.4)
23228 (53.3)
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Table 1 (part 2 of 2): Ontario population and primary care visits, Mar. 12 to July 29, 2019 (pre-COVID-19) and Mar. 11 to July 28,

2020 (COVID-19), by visit location and patient characteristics

No. (%) of virtual visits

No. (%) of overall visits

Pre-COVID-19 CoVID-19 Pre-COVID-19 COVID-19
Variable n=138201 n=7991197 n=15421006 n=11241257
Sex
Female 79351 (57.4) 4830 485 (60.4) 8956 548 (58.1) 6669 286 (59.3)
Male 58 850 (42.6) 3160 712 (39.6) 6 464 458 (41.9) 4571971 (40.7)
Age, yr
<18 18908 (13.7) 605 839 (7.6) 2092539 (13.6) 1052085 (9.4)
19-29 26663 (19.3) 893940 (11.2) 1792161 (11.6 1277299 (11.4)
30-44 32229 (23.3) 1548393 (19.4) 2870529 (18.6) 2150765 (19.1)
45-64 39574 (28.6) 2639 766 (33.0) 4715775 (30.6) 3605 780 (32.1)
65-74 12899 (9.3) 1200 650 (15.0) 2106279 (13.7) 1635 149 (14.6)
>75 7928 (5.7) 1102 609 (13.8) 1843723 (12.0) 1520179 (13.5)
Neighbourhood income quintile
Q1 (lowest) 32909 (23.8) 1556239 (19.5) 3088 296 (20.0) 2256779 (20.1)
Q2 28 516 (20.6) 1605729 (20.1) 3127218 (20.3) 2258008 (20.1)
Q3 26409 (19.1) 1638368 (20.5) 3201397 (20.8) 2278906 (20.3)
Q4 27237 (19.7) 1572847 (19.7) 3083634 (20.0) 2160239 (19.2)
Q5 (highest) 22730 (16.4) 1501010 (18.8) 2875891 (18.7) 2019236 (18.0)
Missing 400 (0.3) 117 004 (1.5) 44570 (0.3) 268089 (2.4)
Recent registrant <10 yr
No 113 795 (82.3) 6820926 (85.4) 12 491 346 (81.0) 9371742 (83.4)
Yes 10977 (7.9) 737944 (9.2) 1451542 (9.4) 1060 066 (9.4)
Missing 13429 (9.7) 432327 (5.4) 1473 844 (9.6) 809 449 (7.2)
Model of primary care
Capitation 32022 (23.2) 2179016 (27.3) 4396802 (28.5) 2974 565 (26.5)
Enhanced fee-for-service 49370 (35.7) 3709 847 (46.4) 6768375 (43.9) 5230710 (46.5)
Family Health Team 32228 (23.3) 1437610 (18.0) 2799 404 (18.2) 1898 104 (16.9)
Not in a patient enrolment model 17098 (12.4) 412 861 (5.2) 978529 (6.4) 650 717 (5.8)
Not attributable to a primary care 5001 (3.6) 92498 (1.2) 150270 (1.0) 147885 (1.3)
physician
Rurality
Large urban 38 141 (27.6) 3655 502 (45.7) 6957 659 (45.1) 5095 877 (45.3)
Urban 32529 (23.5) 2734648 (34.2) 5443178 (35.3) 3804 871 (33.9)
Small urban 54174 (39.2) 1168 424 (14.6) 2347398 (15.2) 1626 152 (14.5)
Rural 13357 (9.7) 432623 (5.4) 672771 (4.4) 714 357 (6.4)
Johns Hopkins resource utilization bands
0 (lowest user) 4779 (3.5) 65416 (0.8) 229198 (1.5) 106 843 (1.0)
1 5470 (4.0) 108 597 (1.4) 366 466 (2.4) 166 095 (1.5)
2 20 657 (15.0) 647 359 (8.1) 1743956 (11.3) 938716 (8.4)
3 71295 (51.6) 4176124 (52.3) 8194 889 (53.1) 5842130 (52.0)
4 25041 (18.1) 1968 456 (24.6) 3375539 (21.9) 2784788 (24.8)
5 (highest user) 10959 (7.9) 1025 245 (12.8) 1510958 (9.8) 1402 685 (12.5)
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Note: COVID-19 = coronavirus disease 2019.
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care physicians (n = 9572), and the number of visits by Ontarians
according to visit location and physician characteristics, are sum-
marized in Table 2.

In the pre-COVID-19 period (Mar. 12 to July 29, 2019), there
were 15 421006 total visits (mean 7.66 visits per 1000 people/d)
including 15174 126 office visits (mean 7.53 visits per 1000
people/d, 98.4% of all visits), 108679 home visits (mean 0.05 vis-
its per 1000 people/d, 0.7% of all visits), and 138201 video visits
via the Ontario Telemedicine Network (mean 0.07 visits per
1000 people/d, 1.2% of all visits). In the COVID-19 period (Mar. 11
to July 28, 2020), total visits were 28.0% lower than before
COVID-19; office visits were 79.1% lower than in the pre-COVID-19
period, and virtual visits constituted 71.1% of all visits (Table 3).

Comparing the COVID-19 period with the corresponding
period in 2019, total visits declined by 28.0%, but with relatively
smaller decreases among women (26.3%), older adults (23.9%
among those age 65-74 yr and 19.1% among those age = 75 yr),
long-term OHIP registrants (25.1%), patients who could not be
attributed to a primary care physician (10.2%) and patients with
high expected health care use (18.2% among those in the second
highest group and 8.3% among those with the highest expected
use). Rural residents had a 6.4% increase in total visits. The great-
est declines were among children (50.5%) and those with low
expected health care use (55.7%) (Table 3).

When evaluating the change in total visits by physician charac-
teristics, which decreased by 27.1% overall, there were relatively

lower decreases among patients seeing female physicians
(25.3%), older physicians (20.8% among those age 65-74 yr and
20.1% among those age = 75 yr), Canadian graduates (24.7%) and
those with large panel sizes (21.0% for those with = 2500 patients)
(Table 4).

Virtual care constituted 71.1% of all visits in the COVID-19
period, with higher proportions of virtual care visits among
women (72.4%), adults aged 65-74 years (73.4%), those in the
highest income quintile (74.3%), long-term OHIP registrants
(72.8%), patients cared for in Family Health Teams (75.7%), and
those with the highest expected health care needs (73.1%). The
lowest use of virtual care was among children (57.6% of all visits),
those not in a patient enrolment model (63.4%), those who could
not be attributed to a primary care physician (62.5%), rural
residents (60.6%) and those with the lowest expected health care
use (61.2%) (Table 3). Higher proportions of virtual care were
provided by female physicians (75.4%) and physicians aged
30-44 years (75.0%) (Table 4).

Weekly counts of visits are depicted in Figure 1, showing a
precipitous decline in office visits and a large increase in virtual
visits in mid-March 2020. The lowest number of office visits
occurred in mid-April; by late July, the numbers had more than
tripled, but still remained far below the pre-COVID-19 period.
Total visits gradually increased from mid-April onward but
remained lower throughout the COVID-19 period than in 2019,
reaching 83.4% of the 2019 level by the end of the time period.

Table 2 (part 1 of 2): Number of primary care physicians and visits, Mar. 12 to July 29, 2019 (pre-COVID-19) and Mar. 11 to

July 28, 2020 (COVID-19), by visit location and physician characteristics

No. (%) of physicians*

No. (%) of office visits

No. (%) of home visits

Pre-COVID-19 COovID-19 Pre-COVID-19 COVID-19 Pre-COVID-19 CoviD-19

Variable n=9572 n=9572 n=15174126 n=3206492 n=108 679 n=43568
Physician sex

Female 4737 (49.5) 4737 (49.5) 6234943 (41.1) 1149 541 (35.8) 37705 (34.7) 12 441 (28.6)

Male 4835 (50.5) 4835 (50.5) 8939183 (58.9) 2056 951 (64.2) 70974 (65.3) 31127 (71.4)
Physician age, yr

30-44 3187(33.3) 3187 (33.3) 4555 425 (30.0) 779737 (24.3) 31931(29.4) 8784 (20.2)

45-64 4604 (48.1) 4604 (48.1) 8158 405 (53.8) 1820 863 (56.8) 53 656 (49.4) 24726 (56.8)

65-74 1392 (14.5) 1392 (14.5) 1985398 (13.1) 514 083 (16.0) 18718 (17.2) 8044 (18.5)

=75 333(3.5) 333(3.5) 306 146 (2.0) 82167 (2.6) 2950 (2.7) 1911 (4.4)
Graduation country

Canada 5296 (55.3) 5296 (55.3) 7103675 (46.8) 1535005 (47.9) 57673 (53.1) 27059 (62.1)

Other 2422 (25.3) 2422 (25.3) 5260 641 (34.7) 1138036 (35.5) 30163 (27.8) 9521 (21.8)

N/AT 1854 (19.4) 1854 (19.4) 2809810 (18.5) 533451 (16.6) 20 84 (19.2) 6988 (16.0)
Physician panel size

<100 664 (6.9) 664 (6.9) 362578 (2.4) 44 474 (1.4) 7602 (7.0) 2171 (5.0)

100-499 1062 (11.1) 1062 (11.1) 1035013 (6.8) 179 433 (5.6) 14513 (13.4) 6613 (15.2)

500-999 2000 (20.9) 2000 (20.9) 2302272 (15.2) 433750 (13.5) 17 668 (16.3) 6154 (14.1)

1000-1499 2666 (27.8) 2666 (27.8) 3826043 (25.2) 753013 (23.5) 28707 (26.4) 11133 (25.6)

1500-1999 1749 (18.3) 1749 (18.3) 3294063 (21.7) 711382 (22.2) 20 684 (19.0) 8753 (20.1)

2000-2499 838(8.8) 838(8.8) 2091176 (13.8) 476 475 (14.9) 13261 (12.2) 6224 (14.3)

=2500 591 (6.2) 591 (6.2) 2262912 (14.9) 607 962 (19.0) 6244 (5.8) 2520 (5.8)
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Table 2 (part 2 of 2): Number of primary care physicians and visits, Mar. 12 to July 29, 2019 (pre-COVID-19) and Mar. 11 to

July 28,2020 (COVID-19), by visit location and physician characteristics

No. (%) of virtual visits

No. (%) of overall visits

Pre-COVID-19 COoVID-19 Pre-COVID-19 COoVID-19

Variable n=138201 n=7991197 n=15421006 n=11241257
Physician sex

Female 53789 (38.9) 3566 819 (44.6) 6326 437 (41.0) 4728801 (42.1)

Male 84412 (61.1) 4424 378 (55.4) 9094 569 (59.0) 6512456 (57.9)
Physician age, yr

30-44 82 753 (59.9) 2370048 (29.7) 4670109 (30.3) 3158569 (28.1)

45-64 35893 (26.0) 4358367 (54.5) 8247954 (53.5) 6203956 (55.2)

65-74 3942 (2.8) 1067 717 (13.4) 2008058 (13.0) 1589 844 (14.1)

>75 58 (0.0) 162 986 (2.0) 309 154 (2.0) 247064 (2.2)
Graduation country

Canada 25751 (18.6) 3852638 (48.2) 7187099 (46.6) 5414702 (48.2)

Other 41202 (29.8) 2677533 (33.5) 5332006 (34.6) 3825090 (34.0)

N/AT 71248 (51.6) 1461026 (18.3) 2901901 (18.8) 2001465 (17.8)
Physician panel size

<100 2683 (1.9) 117181 (1.5) 372863 (2.4) 163 826 (1.5)

100-499 23737(17.2) 363001 (4.5) 1073263 (7.0) 549 047 (4.9)

500-999 25659 (18.6) 1216963 (15.2) 2345599 (15.2) 1656 867 (14.7)

1000-1499 19757 (14.3) 2137171 (26.7) 3874507 (25.1) 2901317 (25.8)

1500-1999 27328 (19.8) 1812409 (22.7) 3342075 (21.7) 2532544 (22.5)

2000-2499 10 354 (7.5) 1138840 (14.2) 2114791 (13.7) 1621539 (14.4)

>2500 28683 (20.8) 1205632 (15.1) 2297839 (14.9) 1816114 (16.2)

Note: COVID-19 = coronavirus disease 2019, N/A = not available.

*ICES Physician database is only updated to 2018/19 and was used for both the 2019 and 2020 analyses.

tData were not available for recent time periods.

Interrupted time series analyses comparing Apr. 1-May 26, 2020,
with May 27-July 28, 2020, showed that average daily visits
increased significantly by 1509 visits per week (95% CI 957-2061) in
the earlier time period, with a significantly lower increase of 517 vis-
its per week (95% Cl 55-979) in the later time period. There was an
upward trend in average daily office visits that was significantly
greater in the later time period, with an increase of 993 visits per
week (95% ClI 778-1208) in the earlier time period and 1410 per
week (95% CI 1230-1590) in the later time period. Virtual visits
increased significantly in the earlier COVID-19 period (512 visits per
week, 95% Cl 132-892), but declined significantly in the later COVID-
19 period (897 visits per week, 95% Cl 579-1214) (see Appendix 2 for
details, available at www.cmaj.ca/lookup/doi/10.1503/
cmaj.202303/tab-related-content).

Interpretation

We describe sudden, striking shifts in primary care patterns in
Ontario in the early months of the COVID-19 pandemic, when phys-
ical distancing directives necessitated shifts in the way health care
was delivered. We found an almost 80% decrease in office visits and
a 56-fold increase in virtual visits, changing most dramatically in
mid-March 2020. Although it will take time to fully understand the

impact of these changes and their effects on different groups, our
early findings provide some reassurance that the groups with the
highest care needs, including those older than 65 years and those
with higher levels of morbidity, maintained relatively higher levels of
care overall. Virtual care increased markedly for all groups, with rela-
tively small differences across patient and physician characteristics.
Trends over time showed some recovery of office visits after the
initial precipitous decline, but not back to the previous year’s
baseline by the end of July 2020. The COVID-19 period, from mid-
March to the end of July 2020, was not a homogeneous period,
with gradual and regional lifting of restrictions from early May to
mid-July.?? Trends showed increasing office visits over this time
period, with greater increases in June and July, along with
decreases in virtual care. Although valuable services were
undoubtedly lost, it is likely that unnecessary visits and low-value
care were also reduced. The lower levels of virtual care seen
among children and in rural areas may warrant further attention.
Other jurisdictions have also reported decreases in the use of
primary and ambulatory care, and rapid increases in virtual care
during the early phases of the COVID-19 pandemic.’*¢ A large
decrease in physician services was documented in 3 Canadian
provinces in March and April, with subsequent increases in May and
June 2020, and a partial rebound in services after a decline has
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Table 3 (part 1 of 2): Mean number of primary care visits, Mar. 12 to July 29, 2019 (pre-COVID-19) and Mar. 11 to July 28, 2020

(COVID-19), by visit location and patient characteristics

No. office visits per 1000 people/d* No. home visits per 1000 people/dt No. virtual visits per 1000 people/d*
Pre- Pre- Pre-
Variable COVID-19 COVID-19 Change, % COVID-19 COVID-19 Change, % p value COVID-19 COVID-19 Change, %
Total 7.53 1.57 -79.1 0.05 0.02 -60.4 0.07 3.92 5608.4
Sex
Female 8.59 1.75 -79.6 0.07 0.03 -61.3 0.08 4.66 5923.1
Male 6.44 1.39 -78.4 0.04 0.02 -59.0 0.06 315 5189.9
Age, yr
<18 5.05 1.07 -78.8 0.02 0.00 -92.7 0.05 1.46 3054.0
19-29 6.22 1.33 -78.7 0.01 0.00 -81.9 0.002 0.09 3.10 3195.2
30-44 6.97 1.45 -79.2 0.01 0.00 -84.0 0.08 3.74 4613.9
45-64 8.30 1.71 -79.4 0.02 0.01 -65.4 0.07 4.70 6570.6
65-74 10.37 2.09 -79.8 0.07 0.03 -51.5 0.06 5.87 9026.1
>75 LS, 2.47 -78.5 0.42 0.19 -54.5 0.05 7.04 13554.0

Neighbourhood income quintile

Q1 (lowest) 7.66 .73 =115 0.06 0.03 -56.4 0.08 3.90 4585.4
Q2 7.78 1.61 -79.3 0.06 0.02 -60.8 0.07 4.01 5466.1
Q3 7.78 1.54 -80.3 0.05 0.02 -60.2 0.07 3.98 6010.6
Q4 7.48 1.40 -81.2 0.05 0.02 -62.2 0.07 3.81 5580.5
Q5 (highest) 6.95 1.24 -82.2 0.05 0.02 -63.8 0.06 3.64 6427.2

Recent registrant < 10 yr
No 7.64 1.56 -79.6 0.06 0.03 =B/ 0.07 4.23 5881.6
Yes 8.15 1.66 -79.6 0.02 0.00 -71.7 0.004 0.06 3.82 6031.4

Model of primary care

Capitation 7.30 131 -82.1 0.05 0.02 -55.2 0.05 3.64 6645.1
Enhanced fee-for- 10.85 2.44 -77.5 0.07 0.03 -61.7 0.08 6.01 7386.7
service

Family Health Team 5.48 0.90 -83.7 0.04 0.02 -57.4 0.06 2.85 4334.6
Not in at patient 6.56 1.61 -75.4 0.08 0.02 -68.2 0.12 2.85 2310.1

enrolment model

Not attributable to a 0.90 0.31 -65.2 0.01 0.00 -67.8 0.018 0.03 0.53 1586.9
primary care physician

Rurality
Large urban 8.07 1.64 -79.7 0.06 0.03 -57.0 0.04 4.22 9320.2
Urban 8.80 1.71 -80.6 0.05 0.02 -70.8 0.05 4.41 8183.7
Small urban 5.87 1,715 -80.4 0.05 0.02 =519 0.14 2.99 2042.6
Rural 3.96 1.70 -57.2 0.05 0.02 -58.0 <0.001 0.08 2.64 3146.3

Johns Hopkins resource utilization bands

0 (lowest user) 1.05 0.18 -82.5 0.00 0.00 -64.2 0.434 0.02 0.29 1201.4
1 2.88 0.46 -84.1 0.00 0.00 -82.3 0.118 0.04 0.87 1878.6
2 4.26 0.72 -83.2 0.01 0.00 -81.5 <0.001 0.05 150 3014.8
3 8.73 177 =TeLT 0.03 0.01 -68.6 0.08 4.46 5701.6
4 13.17 3.17 -76.0 0.10 0.04 -60.2 0.10 13 7697.4
5 (highest user) 1557 BY/S) =115,9) 0.53 0.25 -53.8 0.12 10.87 9138.2
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Table 3 (part 2 of 2): Mean number of primary care visits, Mar. 12 to July 29, 2019 (pre-COVID-19) and Mar. 11 to July 28, 2020

(COVID-19), by visit location and patient characteristics

No. overall visits per 1000 people/dt % virtual
Variable Pre-COVID-19 COVID-19 Change, % p value COVID-19
Total 7.66 53 -28.0 71.1
Sex
Female 8.73 6.43 -26.3 72.4
Male 6.54 4.56 -30.3 69.1
Age, yr
<18 5.12 2.53 -50.5 57.6
19-29 6.32 4.43 -30.0 70.0
30-44 7.06 5.19 -26.5 72.0
45-64 8.40 6.42 -23.5 73.2
65-74 10.51 8.00 52849 73.4
>75 11.99 9.70 -19.1 1255
Neighbourhood income quintile
Q1 (lowest) 7.80 5.65 -27.6 69.0
Q2 791 5.65 -28.6 71.1
Q3 7.89 5158 S23910) 71.9
Q4 7.59 5.23 -311 72.8
Q5 (highest) 7.05 4.90 -30.6 74.3
Recent registrant < 10 yr
No 7.77 5.82 -25.1 72.8
Yes 8.23 5.48 -33.4 69.6
Model of primary care
Capitation 7.40 4.96 -32.9 733
Enhanced fee for-service 11.00 8.47 -23.0 70.9
Family Health Team 5.59 3.77 -32.6 75.7
Not in at patient enrolment 6.76 4.49 -33.6 63.4
model
Not attributable to a primary 0.94 0.85 -10.2 0.013 62.5
care physician
Rurality
Large urban 8.17 5.88 -28.0 7.7
Urban 891 6.14 =31, 71.9
Small urban 6.05 4.16 -31.2 71.9
Rural 4.10 4.36 6.4 0.002 60.6
Johns Hopkins resource utilization bands
0 (lowest user) 1.08 0.48 -55.7 61.2
1 2.93 1.32 -54.8 65.4
2 4.32 231 -46.5 69.0
3 8.84 6.24 -29.4 71.5
4 13.37 10.94 -18.2 70.7
5 (highest user) 16.22 14.87 -8.3 73.1

Note: COVID-19 = coronavirus disease 2019.
*All p values for visit types are < 0.0001.
tp values are <0.0001 unless indicated otherwise. The p value compares the number of daily visits per 1000 people in the pre-COVID-19 versus COVID-19 periods.
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Table 4: Mean number of primary care visits, Mar. 12 to July 29, 2019 (pre-COVID-19) and Mar. 11 to July 28, 2020 (COVID-19),

by visit location and physician characteristics

No. office visits No. home visits No. virtual visits per No. overall visits per %
per physician/d* per physician/d*t physician/d* physician/d* virtual
Pre- Change, Pre- Change, Pre- Change, Pre- Change,

Variable COVID-19 COVID-19 % COVID-19 COVID-19 % COVID-19 COVID-19 % COVID-19 COVID-19 % COVID-19
Total 11.32 2.39 -78.9 0.08 0.03 =599 0.10 5.96 5682.3 11.51 8.39 —217.1 71.1
Physician sex

Female 9.40 1.73 -81.6 0.06 0.02 -67.0 0.08 5.38 6531.1 9.54 7.13 =253 75.4

Male 13.21 3.04 -77.0 0.10 0.05 -56.1 0.12 6.54 5141.4 13.44 9.62 -28.4 67.9
Physician age, yr

30-44 10.21 NS -82.9 0.07 0.02 -72.5 0.19 531 2764.0 10.47 7.08 -32.4 75.0

45-64 12.66 2.82 =77.7 0.08 0.04 -53.9 0.06 6.76 12 042.7 12.80 9.63 -24.8 70.3

65-74 10.19 2.64 -74.1 0.10 0.04 -57.0 0.02 5.48 26985.7 10.30 8.16 -20.8 67.2

=75 6.57 1.76 -73.2 0.06 0.04 -35.2 0.00 3.50 280910.3 6.63 5.30 -20.1 66.0
Graduation country

Canada 9.58 2.07 -78.4 0.08 0.04 -53.1 0.03 5.20 14861.1 9.69 7.30 -24.7 71.2

Other 15.51 3.36 -78.4 0.09 0.03 -68.4 0.12 7.90 6398.6 15.72 11.28 -28.3 70.0

N/AL 10.83 2.06 -81.0 0.08 0.03 -66.5 0.27 5.63 1950.6 11.18 7.71 -31.0 73.0
Physician panel size

<100 3.90 0.48 -87.7 0.08 0.02 -71.4 0.03 1.26 4267.5 4.01 1.76 -56.1 71.5

100-499 6.96 121 -82.7 0.10 0.04 -54.4 0.16 2.44 1429.3 7.22 3.69 -48.8 66.1

500-999 8.22 1.55 -81.2 0.06 0.02 -65.2 0.09 4.35 4642.8 8.38 5.92 -29.4 73.4

1000-1499 10.25 2.02 -80.3 0.08 0.03 -61.2 0.05 5.73 10717.3 10.38 7.77 -25.1 73.7

1500-1999 13.45 291 -78.4 0.08 0.04 =BTl 0.11 7.40 6532.1 13.65 10.34 -24.2 71.6

2000-2499 17.82 4.06 =71.2 0.11 0.05 —53.1 0.09 9.71 10899.0 18.03 13.82 -23.3 70.2

=2500 27.35 7.35 -73.1 0.08 0.03 -59.6 0.35 14.57 4103.3 27.77 21.95 -21.0 66.4

Note: COVID-19 = coronavirus disease 2019, N/A = not available.

*All p values for visit types are < 0.0001 unless indicated otherwise. The p value compares the number of daily visits per physician in the pre-COVID-19 versus COVID-19 periods.
1The p value for variable “Physician = age 75 yr” under the category “No. home visits per physician/d” is p = 0.2079.

1Data were not available for recent time periods.

also been seen in the US.!® One study noted that blood pressure
and cholesterol assessments, and new medication visits, declined
substantially.t® Most studies described overall trends and did not
assess equity in changes in access, although pre-COVID-19 studies
have documented inequitable access to virtual care.?

Telemedicine and virtual care have been established in Canadian
health care for decades, especially for Northern and remote regions,
but until 2020, virtual visits comprised a very small proportion of all
care. Virtual care has the advantages of reducing the impact of
health care delivery on the environment and eliminating the poten-
tial for exposure to pathogens such as severe acute respiratory syn-
dome coronavirus 2. Its disadvantages include the inability to per-
form most physical examinations or procedures, difficulty
establishing new therapeutic relationships, dealing with some com-
plex mental health issues, missing body language and nonverbal
cues and lacking the full degree of comfort and support that can be
provided in person. Educational attainment, digital literacy, age,
rurality, language and culture all contribute to the “digital divide.”?%
Concerns have been raised about virtual visits, including privacy,
continuity of care and equity of implementation.??? An Ontario pilot

study of virtual care showed that, when provided with a choice of
audio, video or text messaging on an integrated platform, more than
90% of visits occurred using asynchronous, secure text messaging
followed by audio, yet there are no billing codes for text messaging.?
Despite extensive use of virtual care in the COVID-19 pan-
demic,2?" the appropriate role of virtual care remains to be deter-
mined. It is not possible to separate the role of physician funding
for virtual care from the impact of the pandemic itself in the major
uptake of virtual care. However, the pandemic lockdown was
undoubtedly an important driver of the large decline in office visits.
The longer-term prospects for funding of virtual care, including
which modalities are funded, likely rest on its impact on access to
care, quality of care and costs, all of which hold promise but require
further investigation and policy development. How care is provided
also has large workforce implications that require further explora-
tion. Canadians appear to be highly satisfied with virtual care and
up to one-third would like virtual care to be the first point of con-
tact after the pandemic.? There is support for virtual care to be cov-
ered by employer health plans, posing challenges to continuity of
care and equity, if virtual care is not publicly funded in the future.*
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Figure 1: Weekly primary care total visits and visits by type (office, home or virtual), January to July 2020, and total visits, January to July 2019, Ontario, Canada.

Limitations

Strengths of this study include its population-wide coverage and use
of recent data, but it also has several limitations. We did not assess
reasons for visits and therefore could not assess the need or value of
forgone visits. It was not possible to separate telephone visits from
video visits using temporary billing codes, and we could not assess
the use of email or secure messaging because no billing codes were
available for those services. The extent of care provided by phone
before the pandemic is not well understood, so the increase in virtual
care may have been overestimated. The Johns Hopkins Adjusted
Clinical Groups system relies on health care use, so the disruption in
care during the COVID-19 pandemic could have affected these meas-
ures. Billings for July 2020 were those submitted in August 2020, so
some incompleteness is expected, especially for the final week of
July. COVID-19 has disproportionately affected racialized commun-
ities, and the lack of routine data collection about ethnicity hinders
our further understanding of these disparities, including forgone care
and the use of virtual care.®! The available data do not include pri-
mary care provided by nonphysicians. A greater understanding of
care provision by primary care providers is needed, including the rea-
sons for changes in care and an assessment of physicians who may
have completely stopped in-person visits or ceased practising
entirely. How and why both physicians and patients made choices
about modality of care requires further attention, as do reasons for
those choices, such as a lack of adequate personal protective equip-

ment. Other Canadian provinces and territories implemented differ-
ent billing codes to support virtual care, so our findings are not gen-
eralizable to other Canadian jurisdictions.

Conclusion

We report preliminary data on the extent to which office and virtual
primary care changed during the initial months of COVID-19, and
how this varied by type of patients and physicians. We found sud-
den and dramatic decreases in office visits and large increases in
virtual care, with an overall substantial decrease in care provided.
These changes affected patient and physician subgroups differ-
ently. The determinants and consequences of these major shifts in
care, and for which patients and providers, require further study.
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