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care had the lowest rates of total visit volume during the 
pandemic compared with the prepandemic period. The 
impacts of replacing in- person visits with virtual ones to 
maintain stable primary care service levels remains to 
be seen and is an area for future research. The experi-
ences across INTRePID countries illustrate that there is 
considerable variability in how much virtual care was used 
during the pandemic and to what degree prepandemic 
service patterns have returned.

The uptake of virtual care did not appear to be related 
to the degree of COVID- 19 spread (figure 1) as the coun-
tries with the greatest COVID- 19 incidence (Sweden, 
USA and UK) were similar in proportion of visits that 
were virtual during the pandemic as countries that had 
moderate or relatively lower COVID- 19 incidence. Given 
that the health containment indices (figure 1) were 

similar among most INTRePID countries, it is difficult to 
correlate health containment indices with visit patterns. 
However, Norway did have slightly lower health contain-
ment index scores than other INTRePID countries and 
was the country that best maintained prepandemic visit 
volume in the pandemic period. It is interesting to note 
that the three countries that were the highest in rates of 
virtual care in the pandemic period (Canada, UK and 
Sweden) were the three countries among INTRePID that 
had primarily capitation payment model primary care 
systems. It is possible that a capitation payment model 
system whereby a physician has a set group of patients 
that they are remunerated to care for, regardless of the 
number of times a patient is seen, may be more amenable 
to virtual PCP visits.

Figure 1 Changes in primary care visits, COVID- 19 spread and health containment indices in INTRePID countries in 2019–
2020. INTRePID, INTernational ConsoRtium of Primary Care BIg Data Researchers.  on N
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Funding policies may explain some of the differences 
in virtual care uptake during the pandemic. The low 
number of virtual visits observed in China, South Korea 
and Singapore reflect policy decisions on how PCPs were 
or were not renumerated for virtual care. However, there 
was also variation among the other INTRePID countries 
where policies supported renumeration for virtual visits 
such that funding policies alone may not fully explain 
the differences in primary care visits we observed. Other 
factors such as the perceived effectiveness of virtual visits, 
perceived barriers in patient access and satisfaction with 
virtual care may have influenced both the availability and 
uptake of virtual visits in primary care across INTRePID 
countries.

The large immediate drop in in- person visits seen in 
Canada and China at the onset of the pandemic may 
reflect previous experience with severe acute respiratory 
syndrome (SARS- CoV- 1),22 whereas other countries did 
not have as large a change in in- person visits. However, our 
results illustrate that China and Canada adopted different 
responses to adapt to this sudden change in in- person 
primary care services. In Canada, in- person visits were 
replaced with virtual visits such that total visit volume was 
largely maintained, and virtual visits continued to be the 
dominant format of care delivery throughout 2020. In 
China, the shift to replace missing in- person visits with 
virtual ones was minimal. As a result, total visit volume 
was lower during the pandemic than in the prepandemic 
period, but the number of in- person visits returned to 
prepandemic levels by the end of 2020. Although the 
health impacts of these differences remain to be seen, 
this example illustrates the value of comparing pandemic 

responses across jurisdictions. Studies done in a single 
country or health system might not recognise how the 
response taken locally during the pandemic compares 
with others internationally. The ability to compare experi-
ences through INTRePID can provide further insight into 
the advantages and disadvantages of adopting virtual care 
models during the pandemic and beyond.

Comparison with other studies
Previous studies have looked at the switch to virtual 
care in one or a few jurisdictions.23–25 Reduced access 
to in- person health services at the start of the pandemic 
is a common finding and consistent with our results 
across INTRePID. Researchers have also observed that 
the content of primary care visits changed during the 
pandemic.26–28 This could be the result of changing popu-
lation health needs or priorities during the pandemic or 
related to the increased use of virtual care. The current 
study illustrates that the increased use of virtual care was 
not universal and provides a foundation for future studies 
into the consequences of ongoing changes in primary 
care across INTRePID. This study allows for the individual 
countries to understand how they compare with other 
countries in the uptake of virtual visits in primary care. 
Experts in some jurisdictions predict that primary care 
may be changed forever or at least for the foreseeable 
future.29 30 This study is an illustration of the adaptability 
of primary care in the face of a pandemic around the 
world. There is a need for continued research to support 
ongoing changes in primary care beyond the pandemic 
and INTRePID is well positioned to meet this challenge.

Table 3 Relative change in the average weekly visit volume comparing the pandemic period to the prepandemic period

Country

Total visit volume Virtual visit volume

RR of total volume in the 
pandemic versus
prepandemic period (95% CI) P value

RR of virtual volume in 
the pandemic versus 
prepandemic period (95% CI) P value

Australia 0.98 (0.92 to 1.05) 0.591 – –

Canada 0.96 (0.89 to 1.03) 0.237 – –

China 0.72 (0.58 to 0.88) 0.002 – –

Norway 1.01 (0.88 to 1.17) 0.852 8.23 (5.30 to 12.78) <0.001

Singapore 0.73 (0.65 to 0.83) <0.001 – –

South Korea 0.86 (0.79 to 0.94) <0.001 – –

Sweden 0.91 (0.79 to 1.06) 0.221 1.33 (1.17 to 1.50) <0.001

UK 0.86 (0.72 to 1.03) 0.107 2.36 (2.24 to 2.50) <0.001

USA 0.89 (0.82 to 0.96) 0.005 – –

For countries with virtual care before and after the pandemic onset (Norway, Sweden and the UK), relative change in the weekly virtual visit 
volume is presented.
Prepandemic period=weeks 12–52 in 2019, except in China where it was weeks 5–52 in 2019.
Pandemic period=weeks 12–52 in 2020, except in China where it was weeks 5–52 in 2020.
*Unlike the other INTRePID countries, the number of clinics that contributed data for UK varied over time. An offset for the total number of 
patients covered for each week was added to the Poisson regression to account for this. For this reason, the RR is not directly comparable 
with the other countries.
INTRePID, INTernational ConsoRtium of Primary Care BIg Data Researchers; RR, rate ratio.
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Figure 2 Year- over- year change in weekly visit volume, by country and visit type.
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Strengths and limitations
Over the course of the past 2 years, COVID- 19 and the 
effects of the pandemic have dominated the medical 
literature. While international comparative studies on 
COVID- 19 impact or response are not new in primary 
care, previous studies have been largely descriptive3 31 or 
based on survey responses.32 The formation of INTRePID, 
using local experts to discuss and agree on comparable 
measures, perform local analysis, provide local context 
for interpretation of findings, the large volume of patients 
visiting primary care around the world and the focus on 
primary care are strengths of this endeavour.

There are nevertheless several limitations we must 
acknowledge with this study. First, there was a large vari-
ation of data availability in INTRePID countries. The 
availability of data ranged from national level data to 
only one or a few clinic’s data in one country. In coun-
tries where there were fewer physicians contributing, the 
data may be less representative of the whole country and 
the national COVID- 19 spread, and health containment 
indices may not accurately reflect the situation in settings 
that were locally sampled. Second, while we defined 
visits as those that we could reasonably measure through 
billing data sources in each country, we acknowledge that 
this approach does not capture all the activities of PCPs 
and in countries that did not allow for remuneration 
of virtual care, the activity of PCPs may be differentially 
under captured here. Third, it is possible that other care 
providers increased delivery of primary care services in 
some jurisdictions, and we were not able to measure this 
in this study. Last, we were limited to only having weekly 
visit data in 2019 and 2020 and focused our analyses on 
the average change in weekly visit volume comparing the 
pre and post pandemic periods rather than analysing 
trends in visit volume or format of care. We also only 
present unadjusted analyses as demographics and other 
environmental factors were not available for analysis.

CONCLUSIONS
The aftermath of the pandemic will only be known in the 
time to come. How the switch to virtual care may have 
impacted the quality of care provided is not yet known, 
will be subject for future study and will be of interest 
to both patients, providers and policy makers as the 
pandemic resolves.21 31

We have established the foundation for future interna-
tional comparative studies on the impact of the pandemic 
on primary care in multiple countries.33 Primary care 
around the world has proven to be flexible and adaptable 
to provide patient care throughout the pandemic.
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Supplementary Material 

Data Sources 

 

Australia 

This research used de-identified patient data from the Patron primary care-data repository 

(extracted from consenting-general practices-www.gp.unimelb.edu.au/datafordecisions), that has 

been created and is operated by the Department of General Practice, The University of 

Melbourne. The repository contains data from electronic patient medical records from 103 

general practices mainly based in Victoria, Australia. There are approximately 3.5 million de-

identified individuals and 80 million patient visits represented in the dataset. Around 38% of 

practices are located in regional or rural locations. Records included in the current analysis 

included records from patients with a valid date of birth, sex recorded, and an associated Medical 

Benefit Service (MBS) item number, that aligns with the general practice service provided. The 

Patron Responsivity is governed by an independent Data Governance Committee that provides 

advice and oversight to data custodians and researchers to ensure that the program of research is 

transparent and ethical, and the research, researchers and data technical team comply with all 

relevant Australian laws and regulatory requirements. 

 

Canada 

Canadian data were drawn from the University of Toronto Practice-Based Research Network 

(UTOPIAN) Data Safe Haven (https://www.dfcm.utoronto.ca/utopian-data-safe-haven), a 

primary care electronic medical record (EMR) database containing records from 392 primary 

care physicians working in 95 family medicine clinics in Ontario, Canada. Over 70% of 

physicians contributing to the UTOPIAN database work in the Greater Toronto Area. Records 

included in the current analysis were required to meet minimum data quality standards for 

contributing physicians and included only patients with a valid date of birth and sex recorded. 

Primary care physicians contributing to the UTOPIAN database use their EMR system to bill the 

Ontario Health Insurance Plan for the services they provide such that at least one billing code is 

recorded for all visits documented in the EMR database. A subset of these billing codes was used 

to identify family practice visits, and these were further classified as in-person or virtual. A 

maximum of one in-person and one virtual visit was counted per patient per day. 

 

China 

Claims data from “The Family Medicine General Practice Clinic” at The University of Hong 

Kong Shen Zhen Hospital (HKUSZH) were used for this project. The Family Medicine General 

Practice Clinic was the first in the nation in providing general practice in a general hospital. The 

clinic is currently run by 13 family physicians and 3 psychotherapists. The Family Medicine 

General Practice Clinic divides the clinics into several sub clinics that offer a variety of 

comprehensive packages with varying fees such as chronic disease management, general 

practice, prenatal and postnatal management, mental health, and vaccination. The package 

includes the cost of the consultation, certain investigations, and medications. The majority of the 

patients use social insurance to pay for their visits. Amongst the 13 doctors, several are also 

posted to run a general practice clinic at Huawei headquarters in Shenzhen as well as the 

International Medical Center at HKUSZH for those paying private rates. During the latter half of 

2020, Hong Kong residents living in Shenzhen were funded by the Hong Kong government to 

attend HKUSZH if they were unable to travel to Hong Kong to receive medical care. The 

Huawei, International Medical Clinic and Hong Kong patients are not included in the dataset. In 

addition, the 3-psychotherapists working in the department offer psychotherapy and these are 

also not included in the data set. In this hospital, although referrals from GP to specialists are 

encouraged, patients may also directly book appointments directly to specialty clinics. In person 

consultations were calculated by counting the number of visits in each of the sub clinics from the 

EMR database. As virtual visits were not billable, these were not recorded in the EMR. Each 

general practitioner in the clinic recorded virtual consultations on their own and the sum of the 

virtual consultations per day were calculated.   

 

Norway 

Claims data for the whole population of Norway (5,385 million people) for 2019 and 2020 came 

from the Norwegian Health Economics Administration (HELFO). This includes records of 

payment for services from the national health insurance based on submitted claims from all 
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consultations and other contacts in general practice and out-of-hours services. The 

reimbursement claims include information about the doctor (ID-number) and patient (unique 

personal identifier and sex), daytime general practice or out-of-hours service, date and time for 

the contact, and diagnoses (that are coded using the International Classification of Primary Care, 

2nd edition (ICPC-2) for each contact. The claims also include billing codes that indicate form of 

contact (consultation, letter/phone-call, e-consultation, home visit), and billing codes for certain 

procedures like point-of-care CRP testing and issuing of sickness certificate as part of the 

individual consultations.   

 

Singapore 

Data from Singapore came from the National University Polyclinics, a network of 6 publicly 

funded polyclinics — Bukit Batok Polyclinic, Choa Chu Kang Polyclinic, Clementi Polyclinic, 

Jurong Polyclinic, Pioneer Polyclinic and Queenstown Polyclinic. These public polyclinics are 

subsidized up to 75% with different charges based on residency status. This network provides 

subsidized primary care treatment for acute illnesses, management of chronic diseases, women 

and children health services, and dental care. Polyclinics also have in-house facilities for basic 

tests, radiology, and physiotherapy as well as nursing / allied health counseling and support. 

Medication is dispensed on-site after the consult. Approximately 250,000 unique patients are 

seen annually across all types of services provided through the National University Polyclinics. 

Although many virtual visits occurred in the hospitals, most polyclinic patients had their 

appointments deferred during COVID and were followed up by phone without physician 

remuneration and hence not captured in the data available here.  

  

South Korea 

Korean data were drawn from the electronic medical record (EMR) of the department of Family 

Medicine, Asan Medical Center. Asan Medical Center is the largest hospital in Korea, and more 

than 60,000 patients visit the outpatient clinic of the department of Family Medicine annually. The 

data includes patients visiting 5 professors, 3 fellows, and 15 residents in the Department of Family 

Medicine. Prior to pandemic, virtual consultation was illegal in Korea. From February 24, 2020, 

telephone consultation and prescription by fax were temporarily allowed by the Ministry of Health 

and Welfare.  

 

Sweden 

Region Uppsala in Sweden contributed with data on its 400,000 patients in the data set. Swedish 

regional data for 2019 and 2020 came from the electronic patient records. The data includes billing 

codes that indicate form of contact (visits, letter/phone-call, e-consultation, home visits) For the 

current study we used data on form of contact for all 150 primary care physicians in the region. 

Virtual consultations included electronic video-consultation. 

 

UK 

Data were drawn from the Oxford - Royal College of General Practitioners (RCGP) Research 

and Surveillance Centre (RSC) Workload Observatory.  

(https://orchid.phc.ox.ac.uk/index.php/rcgprscworkloadobservatory/). The Workload 

Observatory was developed with funding from NHS England, the ORCHID (Oxford-Royal 

College of General Practitioners Clinical Informatics Digital Hub) principal funder is Public 

Health England. Data used to estimate in-person and virtual visit volume are extracted and 

reported weekly. Because the number of practices contributing data increased substantially 

during 2019-2020, weekly visit counts in this database were reported as rates per 10,000 patients. 

Weekly rates are published for GP consultations by type under the following categories: clinical 

administration, e-consultation, face to face, telephone consultation, visit, and unspecified. In-

person visit volume was based on face-to-face consultation rates. Virtual visit volume was based 

on the sum of telephone and e-consultation rates.  

 

US 

Data for the United States came from the DARTNet Institute. The DARTNet Institute Practice 

Performance Registry includes almost 550 healthcare organizations, including 13 academic 

medical centers, more than 7000 clinicians, extensive IT professionals and electronic health 

record repositories. It was not possible to distinguish between virtual and in-person visits at all 

organizations, therefore 3 large healthcare organizations with high quality data available 

regarding format of care delivery were selected for inclusion in the current study. The included 

sites had 236 PCPs amongst 1030 clinicians and were located in California, Texas, and 

Colorado. Electronic health record data was used to determine type of visit by procedure codes, 
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Current Procedural Terminology (CPT) modifier codes, and text indicating a virtual or telehealth 

visit.  
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