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Changes in family medicine visits across sociodemographic
groups after the onset of the COVID-19 pandemic
in Ontario: a retrospective cohort study

Ellen Stephenson PhD, Braden O’Neill MD DPhil, Jessica Gronsbell PhD, Debra A. Butt MD MSc,
Noah Crampton MD MSc, Catherine Ji MD MSc, Sumeet Kalia MSc, Christopher Meaney MSc,
Karen Tu MD MSc

Background: It has been suggested that the COVID-19 pandemic has worsened socioeconomic disparities in access to primary
care. Given these concerns, we investigated whether the pandemic affected visits to family physicians differently across sociodemo-
graphic groups.

Methods: We conducted a retrospective cohort study using electronic medical records from family physician practices within the Uni-
versity of Toronto Practice-Based Research Network. We evaluated primary care visits for a fixed cohort of patients who were active
within the database as of Jan. 1, 2019, to estimate the number of patients who visited their family physician (visitor rate) and the
number of distinct visits (visit volume) between Jan. 1, 2019, to June 30, 2020. We compared trends in visitor rate and visit volume
during the pandemic (Mar. 14 to June 30, 2020) with the same period in the previous year (Mar. 14 to June 30, 2019) across
sociodemographic factors, including age, sex, neighbourhood income, material deprivation and ethnic concentration.

Results: We included 365 family physicians and 372 272 patients. Compared with the previous year, visitor rates during the pan-
demic period dropped by 34.5%, from 357 visitors per 1000 people to 292 visitors per 1000 people. Declines in visit volume during
the pandemic were less pronounced (21.8% fewer visits), as the mean number of visits per patient increased during the pandemic
(from 1.64 to 1.96). The declines in visitor rate and visit volume varied based on patient age and sex, but not socioeconomic status.

Interpretation: Although the number of visits to family physicians dropped substantially during the first few weeks of the COVID-19
pandemic in Ontario, patients from communities with low socioeconomic status did not appear to be disproportionately affected. In
this primary care setting, the pandemic appears not to have worsened socioeconomic disparities in access to care.

he COVID-19 pandemic has had profound effects
on health care and society around the world. A
major concern has been that health inequities
attributed to socioeconomic disparities may be exacerbated,
both in terms of the risk of developing COVID-19,' as well
as poor outcomes among those who become infected.’™
Supporting health equity has been an important feature of
health system and primary care responses to COVID-19.>-8
Although physical distancing and closure of nonessential
businesses are considered important public health interven-
tions to limit the spread of COVID-19,’ there are concerns
that these public health measures may also lead to worsening
social disparities'® and differential access to health care ser-
vices, which could lead to poorer health outcomes both during
the pandemic and in the future. The existence of socioeco-
nomic disparities in primary care is well established across
jurisdictions;'"'? however, the extent to which the COVID-19
pandemic is worsening these disparities is not well understood.
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"The objective of this study was to assess the impact of the
COVID-19 pandemic on access to family physician services
across sociodemographic groups. We hypothesized that the
effects of COVID-19 would be greatest in patients of lower
socioeconomic status.

Competing interests: Jessica Gronsbell reports acting as a scientific

advisor for Verily Life Sciences. No other competing interests were
declared.

Disclaimer: Braden O’Neill is an associate editor of CMAJ and CMAJ
Open. He was not involved in the editorial decision-making process for

this article.

This article has been peer reviewed.

Correspondence to: Ellen Stephenson, ellen.stephenson @ utoronto.ca

CMAJ Open 2021. DOI:10.9778/cmajo.20210005

CMAJ OPEN, 9(2) E651



OPEN

Study design

We used a retrospective cohort design in which we evaluated
primary care visits for a fixed cohort of patients over an
18-month period (Jan. 1, 2019, to June 30, 2020) that included
the onset of the COVID-19 pandemic in March 2020. We
used a fixed cohort of patients to minimize the impact of
potential changes in access to care for new patients.

Setting

In Ontario, Canada, substantial changes occurred to the
health care system with the onset of the pandemic. Ontario
has a government, single-payer health system through the
Ontario Health Insurance Plan, which covers primary and
hospital care for most Ontario residents.” At the start of the
COVID-19 pandemic in mid-March 2020, nonessential
hospital services were ordered to be substantially reduced,'*
and family physicians were advised to switch to virtual
(phone or video) visits as much as possible, instead of meet-
ing patients in person.!”” This change was incentivized
through the introduction of billing codes for virtual visits
that were equivalent to those used for in-person visits.!¢
Before this change, virtual visits in primary care were not
widely used as insured services in Ontario.!”!® This unpreced-
ented modification to family medicine in Ontario occurred
concurrently with public health interventions, including a
provincial state of emergency that instructed the population
to leave home for only essential purposes, such as accessing
health care."”

Data source

We used data from the University of Toronto Practice-Based
Research Network (UTOPIAN) Data Safe Haven, a database
of primary care electronic medical records (EMRs).? This
database includes records from 89 family medicine clinics in
Ontario, including 365 physicians, 77% of whom practise
in the Greater Toronto Area. All records of interactions
between UTOPIAN family physicians and their patients that
are documented in the EMR are part of the UTOPIAN data-
base. It does not capture services provided by other health
care providers or specialists. In general, EMR data from pri-
mary care have been found to be reasonably comprehensive
and complete.?!??

Participants

We included family physicians who had billing, medication
and laboratory data recorded for at least 20% of their patients,
had at least 200 rostered patients, and started using their
EMR on or before Jan. 1, 2019. To identify valid records for
family practice patients, patients were required to have their
sex and month and year of birth recorded, and to have been
rostered to a participating physician or have had at least 1
periodic health exam or at least 2 visits with a participating
physician within the past 3 years. We included patients whose
first entry in the EMR was recorded on or before Jan. 1, 2019.
Patients who were born after Jan. 1, 2019, were eligible for
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inclusion if they had at least 1 visit documented in the EMR
(Appendix 1, available at www.cmajopen.ca/content/9/2/

E651/suppl/DC1).

Outcomes

We used 2 outcome measures: the number of unique patients
seen during a fixed period of time (visitor rate), and the num-
ber of distinct family physician visits that occurred during a
fixed period of time (visit volume). We calculated both out-
comes as a rate per 1000 patients in the research cohort. We
defined a family physician visit based on service billing codes
recorded within the EMR. A detailed description of the codes
interpreted as a family physician office visit is provided in
Appendix 1. We counted a maximum of 1 in-person visit and
1 virtual visit via telephone or video per patient per day.

Sociodemographic measures

We extracted age and sex from the patient’s EMR. We
derived neighbourhood income, material deprivation and eth-
nic concentration from the patient’s postal code, mapped to
previously defined quintiles for neighbourhood income,” and
the material deprivation and ethnic concentration dimensions
of the Ontario Marginalization Index.*** Material deprivation
refers to the inability for individuals and communities to
access and attain basic material needs, which is a useful proxy
for an individual’s socioeconomic status.** Ethnic concentra-
tion refers to the area-level concentration of people who are
recent immigrants or members of a visible minority group,
defined by Statistics Canada as “persons, other than Aborigi-
nal peoples, who are non-Caucasian in race or non-white in
colour.”?* The Ontario Marginalization Index is a validated
measure that has been used to study health inequalities,
including the epidemiology of COVID-19.%

Statistical analysis

To evaluate whether sociodemographic factors were associ-
ated with access to family physician services, we conducted
3 main analyses. First, we characterized global differences in
access to family physician services across the entire observa-
tion window. We used ¥’ tests to evaluate sociodemo-
graphic differences between patients in the cohort who vis-
ited their family physician at least once during the
18-month study period (visitors) to those who did not have
any visits (nonvisitors). Next, we calculated weekly visit vol-
ume from Jan. 1, 2019, to June 30, 2020, to assess trends
across the various sociodemographic groups before and dur-
ing the pandemic period. We then focused our analysis on
the pandemic period (Mar. 14 to June 30, 2020) and com-
pared visit volume in this period to the same period in the
previous year (Mar. 14 to June 30, 2019) to account for
potential seasonality effects in family physician visits. We
computed 95% confidence intervals for the difference in
visit volume across these periods, stratified by sociodemo-
graphic factors, to evaluate the impact of COVID-19 on
care across different populations. We also performed the
same analysis for visitor rate to assess differences in the
number of unique patients seen in the 2 periods.



Sensitivity analysis

We conducted analogous analyses for the prepandemic period
(Jan. 1, 2019, to Mar. 13, 2019, compared with Jan. 1, 2020, to
Mar. 13, 2020) to determine if there were pre-existing differ-
ences in the year-over-year change in visitor rate or visit volume
in the months preceding the onset of the pandemic in 2020.

Ethics approval
This study was approved through the University of Toronto
(#40129) and North York General Hospital (#20-0044)

research ethics boards.

A total of 365 family physicians and 372272 patients met cri-
teria for inclusion in the research cohort (Figure 1). From
Jan. 1, 2019, to June 30, 2020, there were 1115691 distinct
visits and 952 instances when a patient had both an in-person
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visit and a virtual visit within the same day. Across the
18-month observation period, 276 144 (74.2%) patients had at
least 1 family physician visit; 96 128 (25.8%) patients did not
have any visits with their UTOPIAN family physician.
Patients who did not see their family physician during the
study period were younger, more likely to be male and more
likely to be from neighbourhoods with the lowest income,
most material deprivation and most ethnic diversity (Table 1).
After the onset of the COVID-19 pandemic, 159 415 (85.1%)
patient visits during the study period (Mar. 14 to June 30,
2020) occurred virtually via telephone or video.

Change in visit volume after pandemic onset

Weekly visit volume before and after the onset of the pan-
demic, by patient sex and age, neighbourhood income, mate-
rial deprivation and ethnic concentration, is summarized in
Figure 2. In the prepandemic period, visit volume was nearly
identical to the year before, but with the onset of the
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Figure 1: Cohort selection process. Note: EMR = electronic medical record.
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Table 1: Characteristics of patients with and without a family physician visit between Jan. 1, 2019, and June 30, 2020
No. (%) of patients*
Patients with 1 or more Patients without any
All patients visits visits
Characteristic n=2372272 n =276 144 n =296 128 p value
Age, yr, mean + SD 43.07 £ 23.18 44.95 + 23.38 37.66 + 21.71 p < 0.001
Age groups, yr p < 0.001
<18 67 481 (18.1) 46 150 (16.7) 21331 (22.2)
19-34 71168 (19.1) 46 386 (16.8) 24 782 (25.8)
34-49 78 217 (21.0) 55997 (20.3) 22220 (23.1)
50-64 80 885 (21.7) 64 434 (23.3) 16 451 (17.1)
> 65 74 521 (20.0) 63 177 (22.9) 11 344 (11.8)
Sex p < 0.001
Female 205 877 (55.3) 160 171 (58.0) 45 706 (47.6)
Male 166 395 (44.7) 115 973 (42.0) 50 422 (52.5)
Income quintiles p < 0.001
1 (lowest income) 68 948 (18.5) 49 622 (18.0) 19 326 (20.1)
2 58 900 (15.8) 43 892 (15.9) 15 008 (15.6)
3 61 686 (16.6) 46 214 (16.7) 15 472 (16.1)
4 72 723 (19.5) 54 506 (19.7) 18 217 (19.0)
5 (highest income) 100 665 (27.0) 76 048 (27.5) 24 617 (25.6)
Missing 9350 (2.5) 5862 (2.1) 3488 (3.6)
Material deprivation quintiles p < 0.001
1 (least deprived) 95 042 (25.5) 72 057 (26.1) 22985 (23.9)
2 86 220 (23.2) 64 671 (23.4) 21 549 (22.4)
3 68 833 (18.5) 51 536 (18.6) 17 297 (18.0)
4 56 648 (15.2) 42 270 (15.3) 14 378 (15.0)
5 (most deprived) 55 117 (14.8) 39 054 (14.2) 16 063 (16.7)
Missing 10 412 (2.8) 6556 (2.4) 3856 (4.0)
Ethnic concentration quintiles p < 0.001
1 (least diverse) 35638 (9.6) 26 918 (9.8) 8720 (9.1)
2 48 074 (12.9) 35979 (13.0) 12 095 (12.6)
3 68 546 (18.4) 51473 (18.6) 17 073 (17.8)
4 96 757 (26.0) 72 948 (26.4) 23 809 (24.8)
5 (most diverse) 112 845 (30.3) 82 270 (29.8) 30 575 (31.8)
Missing 10 412 (2.8) 6556 (2.4) 3856 (4.0)
Note: SD = standard deviation.
*Unless indicated otherwise.

COVID-19 pandemic, visit volume declined substantially
(Table 2). From Mar. 14 to June 30, 2020, the overall visit
volume dropped to 503 visits per 1000 patients from 644 vis-
its per 1000 patients the same time the year before (21.8%
fewer visits).

Changes in visit volume differed based on patient age and
sex, with larger changes observed among male (-25.5%)
compared with female (-19.5%) patients, and among pa-
tients aged 18 years and younger (-36.3%) compared with
patients aged 19-34 (-14.7%) and 35-49 years (-17.3%).
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Patients from different income, material deprivation and
ethnic concentration quintiles showed only modest differ-
ences with respect to relative decreases in visit volume dur-

ing the pandemic period (Table 2).

Change in visitor rate after pandemic onset

The overall visitor rate was 257 per 1000 patients from
Mar. 14 to June 30, 2020, compared with 392 per 1000 pa-
tients for the same dates in 2019, with 34.5% fewer unique
patients visiting their family physician. As the percent change
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Figure 2: Change in weekly visit volume (total number of visits per 1000 patients in cohort), stratified by patient age, sex and neighbourhood
characteristics (income, material deprivation and ethnic concentration). The shaded grey area indicates the 2020 pandemic period (Mar. 14 to
June 30) and corresponding period in 2019. A reduction in visit volume is observed during the Christmas and New Year holiday period. Some
clinics operate at reduced capacity or close during this period such that it is not unusual for visit volume to be substantially reduced.

in the number of patients accessing care (visitor rate) was
larger than the percent change in total number of visits, the
average number of visits per visitor increased during the pan-
demic period to 1.96 from 1.64 for the same time the year
before. Changes in visitor rate associated with the pandemic
varied based on patient age and sex, with larger relative de-
creases among male patients (-37.0%) compared with female
patients (-32.9%), and among patients aged 18 years and
younger (—44.0%) compared with patients aged 19-34
(-29.7%) and 35-49 (-32.3%) years. Patients from different

income, material deprivation and ethnic concentration quin-
tiles showed similar relative decreases in visitor rates during

the pandemic period (Table 2).

Sensitivity analysis

Analyses for the prepandemic period (Jan. 1 to Mar. 13, 2019,
compared with Jan. 1 to Mar. 13, 2020) showed that there
were no pre-existing differences in the year-over-year change
in visitor rate or visit volume in the months preceding the

onset of the pandemic (Appendix 1, Table S1).
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Table 2: Year-over-year change in family physician visitor rate and visit volume from Mar. 14 to June 30 in 2019 and 2020

Visitor rate per 1000 patients

Visit volume per 1000 patients

Change, 2019 2020 Change,
Variable 2019 rate 2020 rate Difference (95% CI) % volume  volume Difference (95% Cl) %
All patients 392 257 —135(-137t0-134)  -34.5 644 503 —140 (-145t0-136) —21.8
By patient sex
Female 425 285 —140 (-142t0-137)  -32.9 715 576 —139 (-146t0 -133) —-19.5
Male 352 222 -130 (-133t0 -127) 370 555 414 —141 (-147t0 -135) 255
By patient age, yr
<18 301 169 -132 (-137t0 -128)  —44.0 459 292 —167 (-175t0 -158) —36.3
19-34 305 214 —91 (-95 to -87) —29.7 495 422 —73 (-83 to —63) -14.7
34-49 352 239 —114 (-118 to —110) -32.3 568 470 —98 (-108 to —89) -173
50-64 434 288 —146 (-150to —142)  -33.6 703 560 —143 (-1521t0-133) —20.3
> 65 554 362 -192 (-196t0 —188)  —34.6 968 746 —222 (234 to —211) -23.0
By income quintile
1 (lowest income) 404 270 -134 (-138t0-130) -33.2 715 569 —146 (<157 t0 -135) —20.4
2 405 268 —137 (-142t0-133)  -33.9 682 538 —144 (-156t0 —133) -21.2
3 396 260 —136 (-141t0-132) 344 644 506 -138 (-149t0 —127) 214
4 385 249 —137 (-141t0-132) -354 617 471 —145 (-155t0 -136) —23.6
5 (highest income) 387 250 —137 (-140t0 -133)  -35.3 601 468 133 (—141t0-125) —22.1
Missing 317 212 -106 (-117t0 -95)  —33.3 544 415 128 (156 to —101) —23.6
By material deprivation
quintile
1 (least deprived) 395 258 —137 (-141t0-133) -34.6 631 504 -127 (-135t0 —118)  —20.1
2 387 250 —137 (-141 to —133) -35.5 613 474 -139 (-148t0 —130) —22.6
3 394 257 —137 (-141 to —132) -34.7 637 489 -149 (-159t0 —139) -23.4
4 405 266 —139 (-144t0 -134)  -34.3 683 527 —156 (-168 to —145)  —22.9
5 (most deprived) 395 265 -130 (-135t0 —-125)  -32.9 697 560 -138 (-150to —125)  —19.7
Missing 321 212 —108 (119 to —-98) -33.8 558 411 -147 (-172t0 -121) -26.3
By ethnic concentration quintile
1 (least diverse) 401 269 -132 (-138t0o —126)  -32.9 649 503 —146 (-158 10 —130) —22.5
2 387 256 -131 (-136to —126)  —33.9 623 469 —154 (-163t0 —140) —24.7
3 386 255 —131 (-135t0-126)  —33.9 614 487 -127 (-135t0 -115)  -20.7
4 398 260 —139 (-142t0-135)  -34.8 642 507 —135 (-141t0-123) -21.0
5 (most diverse) 397 257 —141 (-144t0-137) -354 678 525 —153 (<159 to —142) -22.6
Missing 321 212 -108 (-119t0-98)  —33.8 558 41 —147 (-172t0—121) —26.3

Note: Cl = confidence interval.

Despite concerns of worsening socioeconomic disparities in

of visits were also similar across socioeconomic groups, with
slightly smaller, not larger, declines among patients from low-

health care related to the COVID-19 pandemic,'® we did not

find that declines in the use of family physician services during
the early pandemic period disproportionally affected patients
from socially disadvantaged communities. The number of
patients with at least 1 family physician visit declined substan-
dally with the onset of the pandemic, but this decline was simi-
lar across socioeconomic groups. Changes in the total number
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income and materially deprived neighbourhoods.

A recent study of changes in primary care across Ontario
related to COVID-19 also found that declines in visit vol-
ume were smaller among patients from lower income com-
munities,”” but did not consider changes in the number of
patients who were accessing care at least once over a longer
period of time. Increases in the number of contacts per
patient during the pandemic (e.g., multiple virtual visits or a




telephone visit followed by an in-person visit, if deemed
necessary) have the potential to mask underlying declines in
the number of patients who are accessing care. Our findings
suggest that the pandemic has led to an increase in the
number of visits per visitor, but has not disproportionately
affected the underlying number of visitors from different
socioeconomic groups.

The increased availability of virtual care may have helped
ease some barriers to accessing health care, such as the need
to commute to appointments, take time off work or arrange
child care. Before the pandemic, virtual care in Ontario was
used most often by people living in low-income and rural
communities,'® where the availability and accessibility of pri-
mary care services were more limited. Other research has also
shown that, when given a choice between meeting face-to-
face or via telemedicine, patients with lower socioeconomic
status are more likely to choose telemedicine.?® With the
rapid expansion of virtual care services in response to
COVID-19, it will be important to ensure that new barriers
to receiving high-quality health care are not created. Ran-
domized trials have shown that virtual care can be equally
effective to usual care for some conditions,”=*! but some pri-
mary care services cannot be provided virtually. Further
research is needed to evaluate how virtual care can be used to
improve both access to care and the quality of care provided.

Limitations

Our analysis was limited to events that occurred in 2019 and
the first half of 2020 for a convenience sample of family phys-
icians in Ontario. Only visits with UTOPIAN providers were
captured in this study. Patients may have accessed services
from other providers and this is not captured. This study
focused on a “pandemic period” that included the first
16 weeks of the COVID-19 pandemic. The effects of the pan-
demic are ongoing and trends may have changed over time.
The patients and practices used by the physicians and clinics
in the UTOPIAN network are not necessarily representative
of the experience in other settings. Patients in the current
study were insured through a government-funded insurance
plan, such that disparities in loss of employment that occurred
during the pandemic’! did not affect insurance coverage.

We also focused on patients who recently visited or were
currently rostered to a family physician (a process in Ontario
where a patient—physician relationship is formally established,
and physicians are compensated through a blended capitation
payment model). Past research has found that patients without
a regular family physician are more likely to be male, younger
or a recent immigrant.*’ The extent to which these disparities
in access to a regular family physician have worsened during
the COVID-19 pandemic is an area for further research.

We used neighbourhood-level measures of income, mate-
rial deprivation and ethnic concentration; patient-level mea-
sures may yield different results. Our findings should be inter-
preted with respect to area-level socioeconomic differences,
recognizing that the experience within communities is not
necessarily homogenous and that there may be disparities
across people within neighbourhoods that could not be
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observed in the current study. We did not consider reasons
for visiting a family physician in the current analysis, which
may vary based on underlying health risks (e.g., disease
comorbidities) and patient demographic characteristics (e.g.,
age, sex). Further investigation is needed to understand if
health services provided during the pandemic are reaching
those with the greatest needs.

Conclusion

Opverall, our findings show that the rate and volume of visits
to family physicians changed substantially during the first few
months of the COVID-19 pandemic in Ontario, Canada.
Fewer patients accessed services, with fewer office visits and
more virtual care. The swift response to the COVID-19 pan-
demic in primary care appears to have been successful in
maintaining access to care across sociloeconomic groups in our
study setting. Nevertheless, efforts to assess and minimize
socioeconomic disparities in health care are still needed as the
effects of the COVID-19 pandemic continue to evolve.
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