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Abstract 

Background:  In March 2020, Canada implemented restrictions to curb viral transmission of COVID-19, which resulted 
in abrupt disruptions to conventional (in-person) clinical care. To retain continuity of care the delivery of primary care 
services shifted to virtual care. This study examined the nature of virtual visits, characterizing the use and users of 
virtual care in primary care settings from March 14/20 to June 30/20 of the COVID-19 pandemic. 

Methods:  Retrospective cohort study of primary care providers in Manitoba, Canada that participate in the Manitoba 
Primary Care Research Network (MaPCReN) and offered ≥ 1 virtual care visit between 03/14/20 and 06/30/20 repre-
senting 142,616 patients. Tariff codes from billing records determined the visit type (clinic visit, virtual care). Between 
03/14/20, and 06/30/20, we assessed each visit for a follow-up visit between the same patient and provider for the 
same diagnosis code. Patient (sex, age, comorbidities, visit frequency, prescriptions) and provider (sex, age, clinic loca-
tion, provider type, remuneration, country of graduation, return visit rate) characteristics describe the study popula-
tion by visit type. Generalized estimating equation models describe factors associated with virtual care. 

Results:  There were 146,372 visits provided by 154 primary care providers between 03/14/20 and 06/30/20, of which 
33.6% were virtual care. Female patients (OR 1.16, CI 1.09–1.22), patients with ≥ 3 comorbidities (OR 1.71, CI 1.44–2.02), 
and patients with ≥ 10 prescriptions (OR 2.71, 2.2–1.53) had higher odds of receiving at least one virtual care visit 
compared to male patients, patients with no comorbidities and patients with no prescriptions. There was no signifi-
cant difference between the number of follow-up visits that were provided as a clinic visit compared to a virtual care 
visit (8.7% vs. 5.8%) (p = 0.6496).

Conclusion:  Early in the pandemic restrictions, approximately one-third of visits were virtual. Virtual care was utilized 
by patients with more comorbidities and prescriptions, suggesting that patients with chronic disease requiring ongo-
ing care utilized virtual care. Virtual care as a primary care visit type continues to evolve. Ongoing provision of virtual 
care can enhance quality, patient-centered care moving forward.

Keywords:  Primary health care, COVID-19, Telemedicine, Virtual care, Medical informatics, Health care quality, access, 
evaluation

Background
Virtual care is defined as any interaction between patients 
and members of their circle of care, occurring remotely, 
using any form of communication or information tech-
nologies, to facilitate or maximize patient care [1]. Virtual 
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care has been used in Canada for delivery of primary care 
since the 1970s, although utilization was relatively low 
[1–5]. A 2018 survey for the Canadian Medical Associa-
tion reported that less than 8% of health care delivery in 
Canada was delivered virtually and only 4% of primary 
care physicians offered virtual care services [3, 4].

In Canada, the delivery of universal health care is a pro-
vincial/territorial responsibility and primary care is deliv-
ered through independently operated community-based 
clinics that typically represent the first point of contact 
with the health system. In Manitoba, primary care pro-
viders submit tariff (procedure) codes and a single Inter-
national Classification of Disease, ninth revision, clinical 
modification (ICD-9) code following each patient visit 
to the provincial health insurance system for remunera-
tion. Alternate funded (salaried) physicians and nurse 
practitioners are also required to submit tariff and ICD-9 
codes in an identical manner for administrative purposes 
although they are not directly tied to payment. Prior to 
the COVID-19 pandemic, only three Canadian provinces 
– British Columbia, Alberta and Ontario – offered reim-
bursement for select virtual care services [6–9]. Within 
primary care, there was very limited integration of virtual 
care in clinical practice, and it was considered more of a 
complement to existing modes of care [2, 5, 8, 10].

The COVID-19 pandemic has resulted in abrupt dis-
ruptions to conventional (in-person) clinical care and 
highlighted the need for other models of care such as 
virtual care to meet patient needs [11]. In an attempt 
to facilitate safe access to health care for patients, while 
also curbing viral transmission associated with in-person 
clinical care, many primary care services quickly imple-
mented virtual care [8, 12–15]. In late March of 2020, the 
province of Manitoba introduced virtual care tariffs, with 
retroactive implementation to March 14, 2020, for use 
during the pandemic to reduce in-person clinical visits 
and support virtual care visits [11, 16].

As a result of the pandemic, the adoption of virtual care 
for health services was both accelerated and widespread. 
Some early studies examined virtual care during the first 
months of the pandemic, including one from the US by 
Ferguson et al. (2021) that reported a 44% increase in the 
number of primary care visits provided virtually within 
Veteran Affairs. Veterans with lower income, higher dis-
ability and more chronic conditions were more likely to 
receive virtual care [17]. It has been suggested that virtual 
care can improve access to health care services particu-
larly for patients in remote locations or among patients 
with health conditions limiting their mobility [8]. In addi-
tion, virtual care may be convenient for both patients and 
providers, and promote continuity of care by ensuring 
patients connect with their provider [6, 8]. However, vir-
tual care may negatively impact care by creating a digital 

divide that limits access to virtual care services among 
patients with poor internet access or discomfort with 
technology including patients with lower income, lower 
education levels, immigrants, older adults and those liv-
ing in rural settings [6, 8]. Heyworth et al. (2020) suggest 
the pandemic has been monumental in driving utiliza-
tion of virtual care for health services and emphasized an 
emerging need to better understand the optimal combi-
nation of virtual and in-person clinical care for diverse 
conditions and patient populations [18].

As the pandemic continues to unfold, primary care 
providers need to adapt their practices to public health 
recommendations provided by the Canadian govern-
ment. The accelerated and widespread adoption of vir-
tual care requires a comprehensive investigation of how 
it has been used, to provide a better understanding that 
will support its sustained use as a mechanism for primary 
health care delivery in response to and following the 
COVID-19 pandemic [17, 18]. Focused on the first four 
months of the pandemic, this study explores the patient 
and provider factors that influenced the use of virtual 
care in primary care settings in Manitoba.

Methods
Aim
This study describes use of virtual care amongst primary 
care providers to provide direct patient care (visits) dur-
ing the first wave of the COVID-19 pandemic in Mani-
toba, Canada. In addition, we assess patient and provider 
characteristics that are associated with virtual care use.

Setting
This retrospective cohort study used data generated by 
the Manitoba Primary Care Research Network (MaP-
CReN), a practice-based research network within the 
Canadian Primary Care Sentential Surveillance Network 
(CPCSSN) [19]. CPCSSN is the largest electronic medi-
cal record (EMR) database in Canada and currently the 
most extensive source of point-of-care data extracted 
and processed from consenting primary care providers. 
Participation in MaPCReN continues to expand and as of 
June 2021, MaPCReN included de-identified EMR data 
from 265 primary care providers, including family physi-
cians, nurse practitioners and community pediatricians, 
providing primary care to ~ 21% of the Manitoba popu-
lation. We analyzed all patient visits with a primary care 
provider participating in MaPCReN between January 1, 
2018 and June 30, 2020 to explore the use of virtual care 
between March 14, 2020 and June 30, 2020.

The study was approved by the Health Research Ethics 
Board at the University of Manitoba (File No. HS24158).
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Cohort inclusion criteria
We included primary care providers with at least one 
virtual care tariff code between March 14, 2020 and June 
30, 2020. Providers with a practice size < 10 patients as of 
June 30, 2020 and providers from a hospital clinic were 
not included within this study. Hospital-based care set-
tings received different directions for the use of virtual 
care services during the pandemic. Providers working at 
a clinic that did not report any virtual tariff codes in the 

billing record (MaPCReN data source) between March 
14, 2020 and June 30, 2020 were not included in the 
final analysis (Fig.  1) (Supp. Table describes the patient 
cohort). 

Data definitions
The main outcome of interest is whether an individual 
had a virtual visit with a primary care provider. We clas-
sified each visit with a MaPCReN participating primary 

Fig. 1  Flow diagram of providers and patients participants
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care provider as ‘in-person’ or ‘virtual care’ based on the 
tariff code(s) recorded in the EMR. Virtual care visits rep-
resent any interactions between a primary care provider 
and a patient occurring by telephone call or video-con-
ference technology. Patients with at least one visit to one 
of the 154 primary care providers participating in this 
study (Fig. 1) between January 1, 2018 and June 30, 2020 
were included. Patients were categorized based on their 
visits between March 14, 2020 to June 30, 2020 as having 
had only a clinic visit (in-person), at least one virtual care 
visit or no visit or interaction of any kind (Fig. 1).

To examine factors that may be associated with vir-
tual care visits, a number of patient and provider-level 
covariates were considered. Covariates included patient 
sex (as reported in the EMR), age, number of comor-
bidities, number of prescribed medications and num-
ber of annual visits of any form with their primary care 
provider. Patient age was determined on June 30, 2020. 
Co-morbidities were identified using the most current 
validated case definitions from CPCSSN (i.e., depression, 
diabetes mellitus, hypertension, chronic obstructive pul-
monary disease, osteoarthritis, dementia, Parkinson’s dis-
ease, epilepsy [20], and chronic kidney disease [21]). The 
number of comorbidities of a patient was categorized as 
0, 1–2, ≥ 3. Patients with ≥ 3 comorbidities are shown to 
have higher health care needs [22]. We identified medica-
tions using the Anatomical Therapeutic Chemical (ATC) 
code. We calculated the annual average number of pre-
scribed medications for each patient in the previous two 
years (i.e., 2018, 2019) and categorized patients based on 
the average number of annual prescribed medications: 0 
medications, 1–4 medications, 5–9 medications, and 10 
or more. Polypharmacy (5–9 medications) and hyper-
polypharmacy (≥ 10 medications) has been shown to be 
associated with poorer health outcomes [23]. Patients 
were categorized based on the average number of annual 
visits in the previous two years (i.e., 2018, 2019) repre-
senting their visit frequency: 0–2, 3–5, 6–9, and 10 or 
more visits. Previous research has classified ≥ 10 visits 
annually as high use of primary care services [24].

Provider covariates included sex, age, medical school 
location, clinician type, funding model and return visit 
rate. Provider age was determined as of June 30, 2020. 
Medical school location was dichotomised as Canadian 
or international medical school graduation. Clinician 
type included family physician, nurse practitioner, or 
community pediatrician. Funding model was categorized 
as fee-for-service or alternative funding. Fee-for-service 
described providers who receive remuneration based 
on submitted tariff codes. Return visit rate is used as a 
measure for appropriate access to primary care and as a 
gauge for clinic and health system planning. Return visit 
rate provided the expected number of visits per year, 

per eligible patient in the practice and was determined 
by dividing the annual visit frequency by the number 
of patients in the practice. Annual return visit rate for 
2020 was derived by multiplying the actual rate between 
March 1, 2020 and June 30, 2020 by three.

Statistical analysis
We describe the study population using means (stand-
ard deviation (SD)), medians (interquartile range (IQR)), 
and frequencies (percent). We compared patient charac-
teristics by visit type (i.e. clinic visit, at least one virtual 
care visit, and no visit) using t-tests or chi-square tests, as 
appropriate. Between March 14, 2020, and June 30, 2020, 
we assessed each visit for a follow-up visit between the 
same patient and provider for the same ICD-9 code, and 
also compared the 2020 annual visit rate to the annual 
visit rate in 2019 for each provider.

For patients with a visit between March 14, 2020 and 
June 30, 2020, a multivariate logistic regression model 
using generalized estimating equations assessed the asso-
ciation between patients with at least one virtual care 
visit (yes vs. no) and characteristics of the patient (≥ 18 
vs. ≥60, 19–39 vs. ≥60, 40–59 vs. ≥60), sex (female vs. 
male), number of comorbidities (≥ 3 vs. 0, 1–2 vs.0), 
annual number of prescriptions (1–4 vs. 0, 5–9 vs. 0, 
≥ 10 vs. 0), and annual visit rate (continuous)) and pro-
vider (sex (female vs. male), age (less than mean age (47.2 
years) vs. ≥ mean age) remuneration (alternative funding 
vs. fee-for-service), medical training (Canadian graduate 
vs. international graduate), and clinic location (rural vs. 
urban clinic). We used a generalized estimating equa-
tion approach to account for the clustering of patients 
within a provider’s practice. We also performed a sensi-
tivity analysis to test associations that might be attributed 
to providers practicing at the same clinic, which did not 
significantly change the results. We report associations 
using the adjusted odds ratios (aOR) with 95% confidence 
intervals (CI). Statistical analyses were performed using 
SAS V9.4(SAS Institute Inc. Cary, NC).

Results
Among the 154 primary care providers in this study, the 
majority (79%) were family physicians, 14% were nurse 
practitioners and 7% were community-based pediatri-
cians. 71% provided care at an urban clinic, 63% were 
female, 34% were fee-for-service, and 88% graduated 
from a Canadian medical school.

Between March 14, 2020, and June 30, 2020, there were 
146,372 visits with a participating provider and of these, 
33.6% (n = 49,118) were virtual care visits. There were 
149/154 (96.8%) providers that provided at least one visit 
as a virtual care visit. An estimated annual return visit 
rate was calculated based on quarterly time segments 
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from 2019 to 2020. The rates were then compared using 
t-test to demonstrate the estimated return visit rate for 
2020 (median 4.0 (IQR 2.2)) was not significantly differ-
ent than the 2019 return visit rate (median 4.1 (IQR1.8)) 
(p = 0.6627). (Table 1)

In unadjusted comparisons, patients with no visits were 
younger (mean age of 38.0 years (SD 24.9)) than patients 
with a virtual care visit (48.7 years (SD 23.7)) (p = 0.0001) 
and had lower annual visit frequency in the previous 2 
years, with 45.2% having less than 2 visits in the previous 

years compared to patients with a virtual care (13.3%) or 
clinic visit (22.4%). Among patients with greater health 
care utilization, 22.7% of patients with a virtual care visit 
had 10 or more visits with their primary care provider in 
the previous two years compared to patients with a clinic 
visit (14.9%, p = < 0.0001) or no visit (4.2%, p = < 0.0001) 
(Table 2).

Patients with no visits were significantly more 
likely to have no chronic diseases (66.2%) and no pre-
scribed medications in the previous 2 years (49.4%) 

Table 1  Characteristics of MaPCReN primary care providers who met cohort inclusion criteria (n= 154)

a Estimate calculated as one quarter (March 1-June 30, 2020) multiplied by 3

Variable Primary Care Providers

Female (vs. male) provider, n (%) 97 (63.0%)

Provider age, mean (SD) 47.2 years (1.0)

Urban (vs. rural) clinic, n (%) 109 (70.8%)

Canadian medical school graduate (vs. international graduate), n (%) 136 (88.3%)

Family physician (vs. nurse practitioner/community pediatrician), n (%) 122 (79.2%)

Fee-For-Service (vs. alternative funding) provider, n (%) 52 (33.8%)

Practice size, median (IQR) 735 patients (634)

Return Visit Rate 2019 per provider, median (IQR) 4.1 visits (1.8)

Estimated Return Visit Rate 2020 per provider, median (IQR)a 4.0 visits (2.2)

Table 2  Characteristics of patients who visited a primary care provider  between March 14, 2020 and June 30, 2020, by visit type 
n= 115,670

Variable Patients with a clinic visit and no 
virtual care visit
n = 15,022

Patients with at least one virtual 
care visit
n = 27,625

Patients with no visits
n = 73,023

Female (vs. male) patients, n (%) 8271 (55.1%) 16,562 (60.0%) 37,707 (51.7%)

Patient age, mean (SD) 40.7 (25.5) 48.7 (23.7) 38.0 (24.9)

Patient age, n (%)

  ≤ 18 years 3691 (24.6%) 3709 (13.4%) 20,565 (28.2%)

  19–39 years 3594 (23.9%) 6121 (22.2%) 19,891 (27.2%)

  40–59 years 3572 (23.8%) 7318 (26.5%) 16,104 (22.1%)

  60 + years 4165 (27.7%) 10,477 (37.9%) 16,463 (22.5%)

Annual visit frequency, n (%)

  < 2 visits 3364 (22.4%) 3679 (13.3%) 32,968 (45.2%)

  2–5 visits 5462 (36.4%) 8750 (31.7%) 27,518 (37.7%)

  5–10 visits 3960 (26.4%) 8936 (32.4%) 9504 (13.0%)

  ≥ 10 visits 2236 (14.9%) 6260 (22.7%) 3033 (4.2%)

Number of comorbidities, n (%)

  0 7471 (49.7%) 8974 (32.5%) 48,350 (66.2%)

  1–2 6733 (44.8%) 15,787 (57.2%) 22,597 (31.0%)

  ≥3 818 (5.5%) 2864 (10.4%) 2076 (2.8%)

Annual number of prescriptions, n (%)

  0 medications 2919 (19.4%) 2148 (7.8%) 36,066 (49.4%)

  1–4 medications 7087 (47.2%) 11,516 (41.7%) 29,760 (40.8%)

  5–9 medications 2431 (16.2%) 6104 (22.1%) 4539 (6.2%)

  ≥10 medications 2585 (17.2%) 7857 (28.4%) 2658 (3.6%)
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compared to patients with a virtual care appointment 
(32.5%, 7.8%, respectively) or clinic visit (49.7%, 19.4%), 
respectively. Patients with at least one virtual care visit 
were older than patients with a clinic visit (48.7 years 
(SD23.6) vs. 40.7 years (SD25.5), p = < 0.01), were more 
likely to have three or more chronic diseases (10.4% 
vs. 5.5%, p = < 0.0001) and have 10 or more prescribed 
medications (28.4% vs. 17.2%, p = < 0.0001) (Table 2).

Patients with a greater number of diagnosed comor-
bidities or higher annual number of prescribed medica-
tions had significantly higher odds of having a virtual 
care visit. Patients aged less than 19 years, 19–39 years 
and 40–59 years were significantly less likely to have a 
virtual care visit compared to patients aged 60 years or 
older (Table 3).

We also examined the data to determine if follow up 
visits were more frequently occurring after a virtual 
visit versus after an in-person clinic visit. A chi-square 
test demonstrated no significant difference (p = 0.6496) 
in the occurrence of follow up visits (i.e. patient receiv-
ing a second appointment for the same ICD-9 code) 
between those who had a clinic visit (n = 5654, 8.7%) 
and those who had a virtual visit (n = 3829, 5.8%). 
Among patients who had a follow-up appointment, for 
55.9% (n = 13,931 visits) the visit type did not change 
at the follow-up visit. Among patients that changed 
visit type, 42.2% (n = 4639 visits) had an initial in-per-
son visit and their follow-up visit was virtual care. In 
comparison, 26.9% (n = 2957 visits) of virtual care visits 

changed to an in-person appointment for their follow-
up appointment.

Discussion
Our study describes the use and users of virtual care in 
primary care settings during the first wave of the COVID-
19 pandemic and identifies patient- and provider-level 
factors associated with its use. During the first four 
months of the COVID-19 pandemic (i.e., March – June 
2020), Manitoba primary care settings saw an increase in 
the use of virtual care services, with virtual care account-
ing for 33% of primary care visits. Our results suggest 
that many primary care practices were able to transition 
to some form of virtual visit(s) to provide care in the ini-
tial months of the pandemic.

Patients with the most comorbidities and highest 
annual number of prescriptions were more likely to have 
at least one virtual care visit, indicating that those who 
required ongoing attention from primary care made use 
of virtual care services. Patients requiring continuity of 
care for the management of chronic disease had greater 
likelihood of accessing care virtually at least one time 
during the study period. Further to this the literature 
suggests virtual care provides improved access among 
patients with chronic conditions [6, 8]. Ideal chronic dis-
ease management often requires continuity with health 
provider(s), and patients with chronic illness are more 
likely to have new or changing health concerns, which 
likely explains this finding. Virtual care can promote 

Table 3  Patient and provider characteristics associated with having a virtual care visit

a Multivariate logistic regression model using generalized estimating equations to assess the association between patients with at least one virtual care visit (yes vs. no)
b Bolding indicates statistical significance

Provider variables (n = 154 providers) Adjusted ORa,b 95% Confidence Interval

Female vs. male provider 1.16 0.92–1.48

Provider age (less than 47.2 years vs. greater than 47.2 years) 0.87 0.68–1.12

Canadian graduate vs. international graduate 1.34 0.83–2.18

Alternative funding vs. fee-for-service 0.81 0.57–1.16

Rural vs. urban clinic 1.21 0.8–1.82

Patient variables (n = 42,647 patients) OR 95% Confidence Interval

Female vs. male patient 1.14 1.08–1.21
≥ 3 comorbidities vs. no comorbidities 1.78 1.51–2.09
1–2 comorbidities vs. no comorbidities 1.41 1.28–1.55
≥ 10 prescriptions vs. no prescriptions 2.70 2.22–3.29
5–9 prescriptions vs. no prescriptions 2.42 2.07–2.85
1–4 prescriptions vs. no prescriptions 1.86 1.68–2.07
Patient age (≤ 18 years vs. ≥60 years) 0.69 0.58–0.83
Patient age (19–39 years vs. ≥60 years) 0.89 0.81–0.98
Patient age (40–59 years vs. ≥60 years) 0.94 0.86–1.03
Annual visit frequency (per 1 visit increase) 1.00 0.99-1.00
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continuity of care, ensuring patients can access health 
services from their primary care provider in a man-
ner that is convenient for both, while still appropriately 
managing health conditions [6, 8, 25]. Lending further 
support, we found that patients who were seen virtually 
at least one time were more likely to receive a follow-up 
visit that was also virtual, implying that care was needed 
on an ongoing basis. Several studies have similarly dem-
onstrated that virtual care services helped health care 
providers adhere to physical distancing and other pub-
lic health measures intended to control the spread of 
COVID-19 [6, 25–28] and may have even improved 
access to care for patients in remote locations, or with 
mobility and other health conditions that rendered clinic 
visits difficult or unsafe [6, 8, 25].

Our results also indicated that patients with only in-
person visits (no virtual care) had more chronic dis-
eases and prescriptions than patients without any visits 
to a primary care provider. These findings are consistent 
with other studies, where individuals with greater health 
needs or comorbidities continued to access primary care 
services during the pandemic, despite a decrease in the 
frequency of visits overall [29–32].

As primary health care providers learn how best to 
integrate virtual care into their practice, other studies, 
particularly in areas such as mental health, have reported 
quality of care and outcomes regardless of in-person or 
virtual formats [1, 33, 34]. Further research is needed to 
better understand the effectiveness of virtual care for the 
broad range of conditions managed in primary care set-
tings and will remain important as the use of virtual care 
evolves throughout and beyond the pandemic.

A key strength of this study is that it provides a clear 
description of the initial uptake of virtual care in Mani-
toba’s primary care settings. Data trends seen here are 
likely similar to other clinical settings where funding 
models rapidly shifted to accommodate physical distanc-
ing and compliance with other public health restrictions. 
In Canada, provinces and territories implemented vir-
tual care tariff/billing codes for synchronous visits along 
a comparable timeline [35]. Exploring both patient and 
provider characteristics associated with visit type offers 
opportunities to learn from the rapid shift to virtual 
models of care to better inform future changes to health 
care delivery.

This study also has several limitations. While the study 
cohort included a large number of patients and provid-
ers from various practice types and locations, it is uncer-
tain if our cohort is representative of other jurisdictions. 
It is possible our study did not capture some virtual or 
in-person care that was not remunerated since we relied 
on documented tariff codes to assign virtual or in-person 

care. Similarly, fee-for-service providers were more likely 
to work at a clinic that was not included because there 
were no virtual care tariff codes in their billing records. 
Future research will assist in analyzing virtual care pro-
vided by a larger number of fee-for-service providers. 
Additionally, there may be patient or provider character-
istics that could not be measured due to limitations in the 
database and may have contributed to the use of virtual 
care services. For example, we have focused on health 
conditions with a validated case definition, which lim-
ited the number of conditions identified in the EMR data. 
Further, not all patients have a dedicated primary care 
provider, so those not regularly seeing one (e.g., relying 
on tertiary services) would not be included in our analy-
sis. Lastly, our findings cover only the early pandemic 
period and thus represent care provided by early adop-
ters of virtual care. Our return visit rate is based on care 
seeking behaviors in the first four months of the pan-
demic, which may not accurately portray changes in care 
seeking behavior through the full year.

Our study adds to the literature, describing the sub-
stantial shift to virtual care services and changes to 
primary care delivery in the first four months of the 
COVID-19 pandemic. We found that patients requiring 
health care services during the first four months of the 
pandemic received care. There was a positive association 
between the use of virtual care and patient health care 
needs. While these changes were in response to an unex-
pected crisis, the adoption of virtual health care during 
this time demonstrates that significant change can be 
rapidly implemented with the necessary drivers. Future 
research should focus on the impact and ongoing use of 
virtual care on patients, provider workload, quality of 
care, clinic workflow, provider and patient satisfaction 
with health services as well as factors that facilitated the 
timely adoption and access to virtual care services in a 
clinical setting [36, 6, 24, 37–39].

Conclusion
The COVID-19 pandemic precipitated a shift to virtual 
health care services to accommodate public health rec-
ommendations while retaining continuity of primary care 
services. This study describes changes in the provision of 
primary care that occurred prior to and within the initial 
months of the pandemic, including patient and provider 
factors significantly associated with virtual care utilization. 
As virtual health services continue to evolve, understand-
ing the drivers, barriers, and nuances of technology-ena-
bled health care will help inform policy and governance, as 
well as promote virtual care service options that enhance 
equitable, quality, patient-centred care.



Page 8 of 9Singer et al. BMC Primary Care          (2022) 23:320 

Abbreviations
COVID-19: Coronavirus Disease 2019; MaPCReN: Manitoba Primary Care 
Research Network; CPCSSN: Canadian Primary Care Sentential Surveillance 
Network; EMR: Electronic Medical Record; ICD-9: International Classification 
of Disease, ninth revision, clinical medication; ATC​: Anatomical Therapeutic 
Chemical code; SD: Standard deviation; IQR: Interquartile range; OR: Odds 
ratio; CI: 95% confidence interval.

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12875-​022-​01890-w.

Additional file 1: Supp Table. Characteristics of study cohort n=115,670.

Acknowledgements
The authors would like to acknowledge William Peeler for his assistance in 
data curation and Dr. Robert Balshaw, George and Fay Yee Centre for Health-
care Innovation, for peer review.

Authors’ contributions
AS, GH, LK, LL, AK, AB conceptualized the study. LK analyzed the data. AS, LK, 
AK, GH, EA, SW, ST, AB, SK assisted in data interpretation. AS, LK, LL, DS drafted 
the initial manuscript. All authors made substantial contributions to the writ-
ing of the manuscript and approve the final manuscript for publication.

Funding
This work was supported by a Manitoba COVID-19 Rapid Response Research 
Grant awarded to Dr Gayle Halas by Research Manitoba.

Data Availability
The datasets generated and/or analysed during the current study are not 
publicly available due to the confidential nature of the data governed by PHIA 
legislation but are available from the corresponding author on reasonable 
request. 

Declarations

Ethics approval and consent to participate
This study was approved by the Health Research Ethics Board at the University 
of Manitoba (HS24158(H2020:358)). Informed consent was obtained from all 
primary care providers to include de-identified retrospective health data for 
their patients in the MaPCReN data repository. Prior to inclusion in the reposi-
tory, patients were informed that they could choose to not participate. How-
ever, anonymity of the extracted data in the repository prevents reidentifica-
tion of the individual to obtain patient-level informed consent for each study. 
This study was performed in accordance with the Personal Health Information 
Act, Manitoba, Canada, and the Declaration of Helsinki.

Consent for publication
Not applicable.

Competing interests
Dr. Abrams is an employee of the Public Health Agency of Canada (PHAC), the 
views expressed are her own and not those of PHAC.The other authors have 
no competing interests to declare.

Author details
1 Department of Family Medicine, Rady Faculty of Health Sciences, Univer-
sity of Manitoba, D009‑780 Bannatyne Ave, MB R3T2N2 Winnipeg, Canada. 
2 Departments of Community Health Science and Family Medicine, Rady Fac-
ulty of Health Sciences, University of Manitoba, MB, Winnipeg, Canada. 3 Mani-
toba Centre for Health Policy, Winnipeg, MB, Canada. 4 Department of Pedi-
atrics, Section of Allergy and Clinical Immunology, Rady Faculty of Health 
Sciences, University of Manitoba, Winnipeg, MB, Canada. 5 Department 
of Pediatrics, Division of Allergy and Immunology, University of British Colum-
bia, Vancouver, BC, Canada. 6 School of Nursing and Centre for Health Services 
and Policy Research, University of British Columbia, Vancouver, BC, Canada. 
7 Planning and Knowledge Management, Manitoba Health and Seniors Care, 

Winnipeg, MB, Canada. 8 George and Fay Yee Centre for Healthcare Innovation, 
University of Manitoba, MB, Winnipeg, Canada. 

Received: 19 January 2022   Accepted: 26 October 2022

References
	1.	 Shaw J, Jamieson T, Agarwal P, Griffin B, Wong I, Bhatia RS. Virtual care 

policy recommendations for patient-centred primary care: findings of a 
consensus policy dialogue using a nominal group technique. J Telemed 
Telecare. 2018;24(9):608–15. https://​doi.​org/​10.​1177/​13576​33X17​730444.

	2.	 Canada’s Health Informatics Association. 2015 Canadian Telehealth 
Report. Toronto; 2015. ISBN 978-1-927891-05-6. https://​www.​livec​are.​ca/​
sites/​defau​lt/​files/​2015%​20Tel​eHeal​th-​Public-​eBook-​Final-​10-9-​15-​secur​
ed.​pdf. Accessed 18 Nov 2020.

	3.	 Report of the Virtual Care Task Force. Virtual Care – Recommendations 
for Scaling Up Virtual Medical Services. 2020. https://​www.​cma.​ca/​sites/​
defau​lt/​files/​pdf/​virtu​al-​care/​Repor​tofth​eVirt​ualCa​reTas​kForce.​pdf.

	4.	 Canadian Institute for Health Information. How Canada Compares: 
Results From the Commonwealth Fund’s 2019 International Health Policy 
Survey of Primary Care Physicians in 11 Countries — Data Tables. Ottawa: 
CIHI; 2019. Available at https://​www.​cihi.​ca/​en/​commo​nweal​th-​fund-​sur-
vey-​2019. Accessed 2 Sept 2020.

	5.	 House AM, Roberts JM. Telemedicine in Canada. Can Med Assoc J. 
1977;117(4):386–8.

	6.	 Stamnova V, Agarwal P, Kelley L, Fujioka J, Nguyen M, et al. Uptake and 
patient provider communication modality preferences of virtual visits in 
primary care: a retrospective cohort study. BMJ Open. 2020;10:e037064. 
https://​doi.​org/​10.​1136/​bmjop​en-​2020-​037064.

	7.	 Canada Health Infoway. 2018 Canadian Physicians Survey: Physician’s Use 
of Digital Health and Information Technology in Practice. 2018. Available 
at https://​www.​infow​ay-​infor​oute.​ca/​en/​compo​nent/​edocm​an/​resou​
rces/​repor​ts/​benef​its-​evalu​ation/​3643-​2018-​canad​ian-​physi​cian-​survey. 
Accessed 18 Aug 2021.

	8.	 Hardcastle L, Ogbogu U. Virtual care: enhancing access of harming care? 
Healthc Manage Forum. 2020;33(6):288–92. https://​doi.​org/​10.​1177/​
08404​70420​938818.

	9.	 Modayil M, Cook C, Cook L, Lunney M, Golonka R, et al. COVID-19 
scientific advisory group rapid evidence report: virtual vs in-person care. 
Alberta Health Services – COVID-19 Scientific Advisory Group. 2020. Avail-
able at https://​www.​alber​tahea​lthse​rvices.​ca/​assets/​info/​ppih/​if-​ppih-​
covid-​19-​sag-​virtu​al-​vs-​in-​person-​care-​rapid-​review.​pdf. Accessed 25 Nov 
2020.

	10.	 McGrail KM, Ahuja MA, Leaver CA. Virtual Visits and Patient-Centered Care: 
Results of a Patient Survey and Observational Study. J Med Internet Res. 
2017;19(5):e177.

	11.	 Unger D. Manitoba introduces new ways to access virtual health care. 
CTV News Winnipeg: Online Edition. 2020. Available at https://​winni​peg.​
ctvne​ws.​ca/​manit​oba-​intro​duces-​new-​ways-​to-​access-​virtu​al-​health-​
care-1.​49121​10. Accessed 9 Sept 2021.

	12.	 World Health Organization. WHO Director-General’s opening remarks 
at the media briefing on COVID-19–11 March 2020. 2020. Available 
at https://​www.​who.​int/​dg/​speec​hes/​detail/​who-​direc​tor-​gener​al-s-​
openi​ng-​remar​ks-​at-​the-​media-​brief​ing-​on-​covid-​19---​11-​march-​2020. 
Accessed 20 Aug 2020.

	13.	 Kelly MA, Gormley GJ. In, but out of touch: connecting with patients 
during the virtual visit. Ann Fam Med. 2020;18:461–2. https://​doi.​org/​10.​
1370/​afm.​2568.

	14.	 Wosik J, Fudim M, Cameron B, Gellad ZF, Cho A, Phinney D, et al. Tel-
ehealth transformation: COVID-19 and the rise of virtual care. J Am Med 
Inform Assoc. 2020;27(6):957–62. https://​doi.​org/​10.​1093/​jamia/​ocaa0​67.

	15.	 Khairat S, Meng C, Xu Y, Edson B, Gianforcaro R. Interpreting COVID-19 
and virtual care trends: cohort study. JMIR Public Health Surveillance. 
2020;6(2):e18811. https://​doi.​org/​10.​2196/​18811.

	16.	 Doctors Manitoba. Managing your Practice: COVID-19 Resource Centre. 
2021. Available at https://​docto​rsman​itoba.​ca/​manag​ing-​your-​pract​ice/​
covid-​19. Accessed 19 May 2021.

	17.	 Ferguson JM, Jacobs J, Yefimova M, Greene L, Heyworth L, Zulman DM. 
Virtual care expansion in the Veterans Health Administration during 

https://doi.org/10.1186/s12875-022-01890-w
https://doi.org/10.1186/s12875-022-01890-w
https://doi.org/10.1177/1357633X17730444
https://www.livecare.ca/sites/default/files/2015%20TeleHealth-Public-eBook-Final-10-9-15-secured.pdf
https://www.livecare.ca/sites/default/files/2015%20TeleHealth-Public-eBook-Final-10-9-15-secured.pdf
https://www.livecare.ca/sites/default/files/2015%20TeleHealth-Public-eBook-Final-10-9-15-secured.pdf
https://www.cma.ca/sites/default/files/pdf/virtual-care/ReportoftheVirtualCareTaskForce.pdf
https://www.cma.ca/sites/default/files/pdf/virtual-care/ReportoftheVirtualCareTaskForce.pdf
https://www.cihi.ca/en/commonwealth-fund-survey-2019
https://www.cihi.ca/en/commonwealth-fund-survey-2019
https://doi.org/10.1136/bmjopen-2020-037064
https://www.infoway-inforoute.ca/en/component/edocman/resources/reports/benefits-evaluation/3643-2018-canadian-physician-survey
https://www.infoway-inforoute.ca/en/component/edocman/resources/reports/benefits-evaluation/3643-2018-canadian-physician-survey
https://doi.org/10.1177/0840470420938818
https://doi.org/10.1177/0840470420938818
https://www.albertahealthservices.ca/assets/info/ppih/if-ppih-covid-19-sag-virtual-vs-in-person-care-rapid-review.pdf
https://www.albertahealthservices.ca/assets/info/ppih/if-ppih-covid-19-sag-virtual-vs-in-person-care-rapid-review.pdf
https://winnipeg.ctvnews.ca/manitoba-introduces-new-ways-to-access-virtual-health-care-1.4912110
https://winnipeg.ctvnews.ca/manitoba-introduces-new-ways-to-access-virtual-health-care-1.4912110
https://winnipeg.ctvnews.ca/manitoba-introduces-new-ways-to-access-virtual-health-care-1.4912110
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://doi.org/10.1370/afm.2568
https://doi.org/10.1370/afm.2568
https://doi.org/10.1093/jamia/ocaa067
https://doi.org/10.2196/18811
https://doctorsmanitoba.ca/managing-your-practice/covid-19
https://doctorsmanitoba.ca/managing-your-practice/covid-19


Page 9 of 9Singer et al. BMC Primary Care          (2022) 23:320 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

the COVID-19 pandemic: clinical services and patient characteristics 
associated with utilization. J Am Med Inform Assoc. 2021;28(3):453–62. 
https://​doi.​org/​10.​1093/​jamia/​ocaa2​84.

	18.	 Heyworth L, Kirsh S, Zulman D, Ferguson JM, Kizer KW. Expanding access 
through virtual care: the VA’s early experience with Covid-19. NEJM Catal 
Innov Care Deliv. 2020;1(4):1–11. https://​doi.​org/​10.​1056/​CAT.​20.​0327.

	19.	 Queenan JA, Williamson T, Khan S, Drummond N, Garies S, Morkem 
R, et al. Representativeness of patients and providers in the Canadian 
Primary Care Sentinel Surveillance Network: a cross-sectional study. CMAJ 
Open. 2016;4(1):E28–32. https://​doi.​org/​10.​9778/​cmajo.​20140​128.

	20.	 Williamson T, Green ME, Birtwhistle R, Khan S, Garies S, Wong ST, et al. 
Validating the 8 CPCSSN case definitions for chronic disease surveillance 
in a primary care database of electronic health records. Ann Fam Med. 
2014;12:367–72. https://​doi.​org/​10.​1370/​afm.​1644.

	21.	 Bello AK, Ronksley PE, Tangri N, Osman MA, Singer A, Grill A, et al. Preva-
lence and demographics of CKD in Canadian primary care practices: A 
cross-sectional study. Kidney Int Rep. 2019;4(4):561–70. https://​doi.​org/​
10.​1016/j.​ekir.​2019.​01.​005.

	22.	 Singer A, Kosowan L, Katz A, Jolin-Dahel K, Appel K. Prescribing and 
testing by primary care providers to assess adherence to the Choosing 
Wiesely Canada recommendations: a retrospective cohort study. CMAJ 
Open. 2018;6(4):E603–10. https://​doi.​org/​10.​9778/​cmajo.​20180​053.

	23.	 Slater N, White S, Venables R, Frisher M. Factors associated with poly-
pharmacy in primary care: a cross-sectional analysis of data from The 
English Longitudinal Study of Ageing (ELSA). BMJ Open. 2018;8:e020270. 
https://​doi.​org/​10.​1136/​bmjop​en-​2017-​020270.

	24.	 Singer A, Kosowan L, Katz A, Ronksley P, McBrien K, Halas G, Williamson 
T. Characterizing patients with high use of the primary and tertiary care 
systems: a retrospiective cohort study. Health Policy. 2020;124:291–7. 
https://​doi.​org/​10.​1016/j.​healt​hpol.​2020.​01.​011.

	25.	 Griggs GK. Innovations in Virtual Care During the Pandemic: Implications 
for the Future. N C Med J. 2021;82(4):252–4. https://​doi.​org/​10.​18043/​
ncm.​82.4.​252.

	26.	 Canada Health Infoway. 2021 National Survey of Canadian Physicians – 
Quantitative Market Research Report. Toronto: Canadian Medical Associa-
tion; 2021. https://​www.​infow​ay-​infor​oute.​ca/​en/​compo​nent/​edocm​an/​
resou​rces/​repor​ts/​benef​its-​evalu​ation/​3935-​2021-​natio​nal-​survey-​of-​
canad​ian-​physi​cians. Accessed 14 Sept 2021.

	27.	 Mehrotra A, Ray K, Brockmeyer DM, Barnett ML, Bender JA. Rapidly 
converting to “virtual practices”: outpatient care in the era of Covid-19. 
NEJM Catal Innov Care Deliv. 2020;1(2):1–5. https://​doi.​org/​10.​1056/​CAT.​
20.​0091.

	28.	 Francois J. Manitoba doctors are still open for business. Manitoba: Win-
nipeg Free Press; 2020. Available at: https://​www.​winni​pegfr​eepre​ss.​com/​
arts-​and-​life/​enter​tainm​ent/​arts/​manit​oba-​docto​rs-​are-​still-​open-​for-​
busin​ess-​57016​5902.​html. Accessed 4 May 2020.

	29.	 Primary and Integrated Health Care Innovations Network. Quick COVID-
19 Primary Care Survey of Clinicians: Summary of the second weekly 
pan-Canadian survey of frontline primary care clinicians’ experience with 
COVID-19: Annals of Family Medicine COVID-19 Collection; 2020. https://​
deepb​lue.​lib.​umich.​edu/​bitst​ream/​handle/​2027.​42/​154873/​Wong_​
week_1_​combi​ned.​pdf?​seque​nce=​1&​isAll​owed=y. Accessed 15 Sept 
2021.

	30.	 Rubin R. COVID-19’s Crushing Effects on Medical Practices, Some of 
Which Might Not Survive. JAMA. 2020;324(4):321–3. https://​doi.​org/​10.​
1001/​jama.​2020.​11254.

	31.	 Glazier RH, Green ME, Wu FC, Frymire E, Kopp A, Kiran T. Shifts in office 
and virtual primary care during the early COVID-19 pandemic in Ontario, 
Canada. CMAJ. 2021;193(6):E200–10. https://​doi.​org/​10.​1503/​cmaj.​
202303.

	32.	 Stephenson E, Butt DA, Gronsbell J, Ji C, O’Neill B, Crampton N, et al. 
Changes in the top 25 reasons for primary care visits during the 
COVID-19 pandemic in a high-COVID region of Canada. PLoS ONE. 
2021;16(8):e0255992. https://​doi.​org/​10.​1371/​journ​al.​pone.​02559​92.

	33.	 Mold F, Hendy J, Lai YL, de Lusignan S. Electronic consultation in primary 
care between providers and patients: systematic review. JMIR Med 
Inform. 2019;7(4):e13042. https://​doi.​org/​10.​2196/​13042.

	34.	 Carlbring P, Andersson G, Cuijpers P, Riper H, Hedman-LagerlÓ§f E. 
Internet-based vs. face-to-face cognitive behavior therapy for psychiatric 
and somatic disorders: an updated systematic review and meta-analysis. 

Cogn Behav Ther. 2018;47(1):1–18. https://​doi.​org/​10.​1080/​16506​073.​
2017.​14011​15.

	35.	 Canadian Institute for Health Information. Physician billing codes in 
response to COVID-19: Virtual care services account for most new 
provincial and territorial physician billing codes created in response to 
the COVID-19 pandemic. 2021. Available at https://​www.​cihi.​ca/​en/​physi​
cian-​billi​ng-​codes-​in-​respo​nse-​to-​covid-​19. Accessed 23 Aug 2021.

	36.	 Krist AH, DeVoe JE, Cheng A, Ehrlich T, Jones SM. Redesigning Primary 
Care to Address the COVID-19 Pandemic in the Midst of the Pandemic. 
Annals of Family Medicine. 2020;18(4):349–54.

	37.	 Kaplan B, Litewka S. Ethical challenges of telemedicine and telehealth. 
Camb Q Healthc Ethics. 2008;17(4):401–16.

	38.	 Joy M, McGagh D, Jones N, Liyanage H, Sherlock J, Parimalanathan V, et al. 
Reorganisation of primary care for older adults during COVID-19: A cross-
sectional database study in the UK. Br J Gen Pract. 2020;70(697):e540–7. 
https://​doi.​org/​10.​3399/​bjgp2​0X710​933.

	39.	 Knierim K, Palmer C, Kramer ES, Rodriguez RS, VanWyk J, Shmerling A, 
et al. Lessons learned during COVID-19 that can move telehealth in pri-
mary care forward. Family Med Health Care Syst. 2021;34(Suppl):196–202. 
https://​doi.​org/​10.​3122/​jabfm.​2021.​S1.​200419.

	40.	 Lee TH. Creating the New Normal: The clinician response to COVID-19 
(Commentary). NEJM Catalys. 2020. https://​doi.​org/​10.​1056/​CAT.​20.​0076.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1093/jamia/ocaa284
https://doi.org/10.1056/CAT.20.0327
https://doi.org/10.9778/cmajo.20140128
https://doi.org/10.1370/afm.1644
https://doi.org/10.1016/j.ekir.2019.01.005
https://doi.org/10.1016/j.ekir.2019.01.005
https://doi.org/10.9778/cmajo.20180053
https://doi.org/10.1136/bmjopen-2017-020270
https://doi.org/10.1016/j.healthpol.2020.01.011
https://doi.org/10.18043/ncm.82.4.252
https://doi.org/10.18043/ncm.82.4.252
https://www.infoway-inforoute.ca/en/component/edocman/resources/reports/benefits-evaluation/3935-2021-national-survey-of-canadian-physicians
https://www.infoway-inforoute.ca/en/component/edocman/resources/reports/benefits-evaluation/3935-2021-national-survey-of-canadian-physicians
https://www.infoway-inforoute.ca/en/component/edocman/resources/reports/benefits-evaluation/3935-2021-national-survey-of-canadian-physicians
https://doi.org/10.1056/CAT.20.0091
https://doi.org/10.1056/CAT.20.0091
https://www.winnipegfreepress.com/arts-and-life/entertainment/arts/manitoba-doctors-are-still-open-for-business-570165902.html
https://www.winnipegfreepress.com/arts-and-life/entertainment/arts/manitoba-doctors-are-still-open-for-business-570165902.html
https://www.winnipegfreepress.com/arts-and-life/entertainment/arts/manitoba-doctors-are-still-open-for-business-570165902.html
https://deepblue.lib.umich.edu/bitstream/handle/2027.42/154873/Wong_week_1_combined.pdf?sequence=1&isAllowed=y
https://deepblue.lib.umich.edu/bitstream/handle/2027.42/154873/Wong_week_1_combined.pdf?sequence=1&isAllowed=y
https://deepblue.lib.umich.edu/bitstream/handle/2027.42/154873/Wong_week_1_combined.pdf?sequence=1&isAllowed=y
https://doi.org/10.1001/jama.2020.11254
https://doi.org/10.1001/jama.2020.11254
https://doi.org/10.1503/cmaj.202303
https://doi.org/10.1503/cmaj.202303
https://doi.org/10.1371/journal.pone.0255992
https://doi.org/10.2196/13042
https://doi.org/10.1080/16506073.2017.1401115
https://doi.org/10.1080/16506073.2017.1401115
https://www.cihi.ca/en/physician-billing-codes-in-response-to-covid-19
https://www.cihi.ca/en/physician-billing-codes-in-response-to-covid-19
https://doi.org/10.3399/bjgp20X710933
https://doi.org/10.3122/jabfm.2021.S1.200419
https://doi.org/10.1056/CAT.20.0076

	Characterizing the use of virtual care in primary care settings during the COVID-19 pandemic: a retrospective cohort study
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Aim
	Setting
	Cohort inclusion criteria
	Data definitions
	Statistical analysis

	Results
	Discussion
	Conclusion
	Acknowledgements
	References


