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Preface

The objective of this study is to assess the potential impacts on patient outcomes, the healthcare
system and the wider economy of a potential sustained higher adoption of telemedicine in
Canada in a post-pandemic world. Current barriers that hinder the uptake of telemedicine in
Canada are discussed and solutions are offered to overcome these barriers.
The report’s findings directly contribute to the evidence base in the area of telemedicine and
virtual healthcare more generally, and should be of interest for policy and decision makers in
healthcare and government.
This research, prepared for Telus Canada, was subject to RAND Europe’s rigorous evaluation
and quality review process, and does not imply endorsement of any product or service. RAND
Europe independently conducted the analyses performed and presented in this report and had full
editorial control.
RAND Europe, an affiliate of the RAND Corporation, is a not-for-profit organisation whose
mission is to help improve policy and decision making through research and analysis. Over the
last 30 years, we have provided objective research and analysis to serve the policy needs of
governments, institutions, charities, foundations, universities and the private sector.
This report has been peer-reviewed in accordance with RAND’s quality assurance standards. For
more information about RAND Europe or this document, please contact:
Marco Hafner
RAND Europe
Westbrook Centre
Milton Road
Cambridge CB4 1YG
United Kingdom
mhafner@rand.org
+44 (1223) 353329
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Executive summary

Telemedicine (TM) has the potential to improve access to healthcare for Canadians and offers
the prospect of significant benefits to the Canadian economy and society. Amid an aging
population and a rise in non-communicable diseases, the sustainability and financial viability
of the healthcare system is a major concern for policy and decision makers in most developed
countries, including Canada. Canada has experienced a steady rise in health expenditure over the
years, which has triggered a desire to find solutions to reduce the cost of providing healthcare,
while simultaneously maintaining – or even improving – the quality and ease of access to care.
There has been increasing interest among decision makers and healthcare providers to explore
the application of telemedicine to improve patient outcomes and to meet the growing demand for
services at a sustainable cost.

What is telemedicine?
Telemedicine is characterised by the use of information and communication technologies to
deliver healthcare over distance. Currently, three types or modes of telemedicine are used across
countries: (1) telemonitoring; (2) store and forward (SAF); and (3) interactive telemedicine.
Telemonitoring entails the use of mobile devices and technology platforms to conduct medical
tests and communicate the results to healthcare professionals in real time. SAF refers to the
digital storage and sharing of health records; it is similar in nature to telemonitoring but is suitable
for less time-sensitive data, allowing efficient access to patient health records across a range of
different healthcare providers. Interactive telemedicine involves direct real-time communication
between healthcare providers and patients using smart phones, video conferencing or other
technology platforms. As technological change progresses quickly, the ability of telemedicine
to provide access to healthcare is constantly changing and new applications are emerging (e.g.
through the application of artificial intelligence).

Rationale for the study and research questions
Globally, the COVID-19 pandemic has led to rapid digital transformation across many business
sectors. It has also changed, at least temporarily, how people access some healthcare, with many
primary and specialist care consultations moving to virtual appointments. While telemedicine
has been in use in Canada for some time, its uptake before the pandemic lagged behind other

iv

The potential socio-economic impact of telemedicine in Canada

countries such as the United States and the United Kingdom. For instance, in 2019, only 22
per cent of Canadian primary care facilities reported offering patients the option to directly
communicate by email or secure website about a medical question, compared to 66 per cent in
the United Kingdom and 77 per cent in the United States.
However, at the peak of the pandemic, almost 60 per cent of consultations between patients
and primary care physicians in Canada were held virtually. While the initial surge in the uptake
of telemedicine has ebbed, depending on the stringency of the physical distancing measures in
place, between 28 per cent and 41 per cent of consultations were still held remotely between late
2020 and early 2021. The key question is whether the recent appreciation for telemedicine in the
delivery of care will persist, and to what extent the right policy conditions could support a more
permanent increase in the usage of telemedicine in the future.
This study aims to gather evidence surrounding the use of telemedicine by addressing the
following four main research questions:

1. What is known from existing research about the potential societal impacts
associated with the adoption of telemedicine?
a. What is the evidence about the quality of care delivered through
telemedicine compared to standard in-person care across different
clinical areas?
b. What is the evidence about the ability of telemedicine to provide better
access to care?
c. What is the evidence about the relative cost implications associated
with the usage of telemedicine?

2. What are the quantifiable impacts of
telemedicine usage for Canadian society?

3. What are the existing barriers challenging
the adoption of telemedicine in Canada?

4. How can the existing barriers be addressed to unlock some of the
potential associated with the increased use of telemedicine?

v

Reviewing the existing evidence: the potential impacts of telemedicine
on quality, access and cost of care
To address the first research question, we conducted a targeted review of systematic literature
reviews to assess the existing evidence on how telemedicine impacts (1) quality of care; (2)
access to care; and (3) costs of providing care. Chapter 2 of the report presents the full results of
this review, which can be summarised as follows.

Impact on quality of care
Regarding patient outcomes (e.g. mortality rates, health-related quality of
life), there is evidence that telemedicine can be at least comparable, or even
superior, to in-person care for the management of chronic diseases, including
diabetes and heart failure. In other clinical areas, such as mental health, there
is evidence that the use of telemedicine (e.g. through remote consultations with a mental health
practitioner) leads to similar patient outcomes compared to face-to-face consultations, although
more research is needed. It is important to highlight that the evidence suggests replacing faceto-face consultations with remote consultations in general will not be suitable for all types of
patient needs, and there are many situations that require an in-person meeting with a healthcare
practitioner to maintain the quality of care. In addition, teleconsultations may not be suitable
for different types of patients, including vulnerable or hard-to-reach individuals suffering from a
variety of health conditions. There is also evidence to suggest that teleconsultations are more
efficient when there is an already established patient–physician relationship to build on the
continuity of care.

Impact on access to care
The use of telemedicine has relatively high acceptability among patients, and
leads to good patient satisfaction, as it can make it easier and more convenient
for patients to engage with their healthcare providers, leading to more flexible
and timely care. Most Canadians are in favour of virtual healthcare visits, with 40
per cent of those in favour reporting that they even would be willing to switch to virtual clinician
visits for most of their healthcare needs; this figure has likely increased during the COVID-19
pandemic. The reduced need to travel and the potential reduction in waiting time are important
convenience factors for patients. Furthermore, the existing evidence suggests that telemedicine
has the potential to improve access to healthcare for Canadians with unmet healthcare demands.
As distance and travel time between patients and healthcare providers can limit access to care,
telemedicine could be particularly beneficial for patients in remote and medically under-served
northern and rural communities who generally experience reduced access to care, and who
are typically required to travel long distances to obtain health services. Indeed, a recent study
estimated that replacing 4 per cent of primary care visits with remote consultations saves the
Canadian population 8.8 million hours that would have been spent travelling or waiting at a
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primary care providers’ premises. Therefore, providing and easing access to healthcare could lead
to positive well-being and productivity outcomes for Canadians.

Impact on healthcare costs
With regards to healthcare cost savings, the evidence from the existing literature
on the potential relative cost implications of specific telemedicine applications
compared to standard care is mixed and inconclusive. For instance, while many
telemedicine interventions would require some upfront investment into new
technologies (i.e. fixed costs), if they lead to lower variable costs of treatment over time, they will
become cost-saving in the medium- to long-run. But existing research often does not consider
well the trade-off between short- and long-term cost. Considering the health system more
broadly, existing evidence suggests that the use of telemedicine could be associated with more
efficient modes of consultations, fewer missed appointments and decreased use of emergency
services – all resulting in healthcare cost savings. Telemedicine can also help improve the
efficiency of clinical workflows in healthcare organisations, which can improve care quality
and patient safety. Given that a large part of healthcare spending is related to labour cost, the
adoption of telemedicine could drive healthcare cost savings.

This study estimates the value of telemedicine in terms of 1) time
saved; 2) fewer emergency room visits and missed appointments; and
3) greater access to physicians
Addressing the second research question, this study monetised three impacts: (1) the (economic)
value of time saved by patients not having to travel and wait for consultations; (2) the direct
healthcare cost savings associated with fewer emergency department visits and fewer missed
appointments; and (3) the well-being value of providing access to a primary care provider. Chapter
3 of the report provides a detailed description of the different economic modelling techniques
applied for the monetisation of these three impacts, which are summarised as follows.

Impact One: A more permanent increase in the use of
telemedicine in Canada compared to pre-COVID-19 levels is
estimated to be associated with an economic value of time
saved worth up to CAD 5bn per year

This study quantifies the economic value of time saved by patients not having to travel for
consultations with a primary care provider. To that end, the potential hours saved under different
scenarios of telemedicine usage for primary care visits are calculated, and then the hours saved are
applied in a macroeconomic computational general equilibrium (CGE) model based on the Canadian
economy. Some of the time saved will have a positive effect on productivity (e.g. through fewer
working hours lost), and some of the additional time will increase available leisure time. Thus, the
economic value of time saved has two components: (i) the added gross domestic product (GDP) if
people spend more time at work; and (ii) the value of added leisure in economic terms.
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The value of time saved is assessed through four different telemedicine usage scenarios. These
differ in their assumption of how many primary care consultations would be held remotely
through teleconsultations (i.e. 5 per cent, 10 per cent, 25 per cent and 50 per cent) and are
then compared against a baseline scenario corresponding to the pre-pandemic usage rate of
teleconsultations in primary care (4 per cent). For example, a 10 per cent usage scenario would
resemble the National Health Service in England’s ‘Long-Term Plan’ to transform outpatient
care using technology, which aims to substitute approximately 10 per cent of face-to-face
appointments with remote consultations. At the other end of the scenarios, 50 per cent would
represent usage levels observed during the COVID-19 pandemic, an upper bound of the
number of consultations that could be replaced through telemedicine, at least in the short- to
medium-term.
Panels A and B of Table S.1 summarise the monetised economic values of time saved based
on the increase in GDP and the additional economic value of leisure under the four different
telemedicine usage scenarios. The values are provided for Canada as a whole and broken down
by regions. For example, an increase to 50 per cent teleconsultations compared to a baseline
scenario of 4 per cent is estimated to be associated with an increase in economic value by about
CAD 5bn per year, which corresponds in terms of its value to about 2 per cent of Canada’s total
annual health expenditure.1

1

Note that the rise in the value of time saved, associated with an increase in the usage of telemedicine, exhibits
non-linear behaviour whereby an increase from 5 per cent to 50 per cent teleconsultations in primary care settings
will not raise the value by the same proportion. The intuition behind this relates to a labour-leisure substitution
feature built into the economic model. Individuals make decisions about how much of their additional time saved
is to be allocated towards increasing their labour-hours or leisure-hours, and these activities do not have the same
economic (monetary) value in welfare. At lower telemedicine usages, individuals proportionately allocate more of
their additional time saved towards labour. But as telemedicine usages rises, the additional marginal time saved is
gradually added-on to leisure. Because labour and leisure provide different measures of welfare (one through GDP
and one through pure leisure), our results exhibit non-linear behaviour.
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Table S.1: Economic value of time saved – Baseline scenario pre-COVID-19 levels of
teleconsultations
Telemedicine usage scenario (CAD, million, per year)
5 per cent

10 per cent

25 per cent

50 per cent

64.00

384.06

1,344.75

2,947.62

Newfoundland and Labrador

0.98

5.87

20.55

45.05

Prince Edward Island

0.18

1.10

3.84

8.42

Nova Scotia

1.29

7.74

27.11

59.43

New Brunswick

1.06

6.36

22.28

48.83

Quebec

12.75

76.53

267.95

587.33

Ontario

24.70

148.23

519.01

1,137.65

Manitoba

2.04

12.27

42.96

94.17

Saskatchewan

2.30

13.79

48.27

105.81

Alberta

9.78

58.66

205.39

450.20

British Columbia

8.56

51.37

179.87

394.27

Territories

0.32

1.90

6.65

14.57

108.83

653.03

2,286.37

5,011.03

Newfoundland and Labrador

1.66

9.98

34.94

76.58

Prince Edward Island

0.31

1.87

6.53

14.32

Nova Scotia

2.19

13.17

46.10

101.04

New Brunswick

1.80

10.82

37.88

83.02

Quebec

21.68

130.12

455.57

998.47

Ontario

42.00

252.04

882.44

1,934.04

Manitoba

3.48

20.86

73.04

160.08

Saskatchewan

3.91

23.44

82.07

179.87

Alberta

16.62

99.74

349.20

765.35

British Columbia

14.56

87.35

305.82

670.26

0.54

3.23

11.30

24.78

Panel A. GDP only
Canada

Panel B. GDP plus value of leisure
Canada

Territories

Notes: Table reports monetised benefits of telemedicine across different usage scenarios (5 per cent; 10 per cent;
25 per cent; 50 per cent). Estimated are the GDP value of time saved and the economic value of additional leisure
time associated with a reduction of time spent visiting a primary care provider. The reported values by scenario are
compared against a pre-pandemic baseline scenario of 4 per cent adoption of teleconsultations. We estimate that if
the proportion of primary care consultations in Canada that are held remotely increases to 5 per cent (from a 4 per
cent baseline), the value of time saved in GDP terms is CAD 64m per year. Considering the economic value of leisure
as well, this increases to CAD 109m per year. An increase to 10 per cent remote consultations (from a baseline of 4
per cent) is estimated to result in an increase of Canada’s GDP by CAD 384m per year. Considering additionally the
economic value of leisure, this value increases to CAD 653m per year.

ix

Impact Two: A more permanent increase in the use
of telemedicine in Canada could be associated with
fewer unnecessary emergency care visits and missed
appointments, and be worth up to CAD 147m in direct
healthcare cost savings per year

By using four different telemedicine usage scenarios (i.e. 5 per cent, 10 per cent, 25 per cent
and 50 per cent), this study calculates the direct healthcare cost savings that could result from
fewer emergency department visits and fewer missed appointments if teleconsultations could be
offered to patients. Each year a relatively large proportion of Canadians use a hospital emergency
department for visits that could appropriately be treated through a regular primary care provider
(e.g. General Practitioner (GP) or family doctor). Care provided in emergency care for the same
condition tends to be more expensive than care provided in primary care settings. Furthermore,
every year a relatively large number of appointments with clinicians are missed. Using evidence
suggesting that the option of teleconsultations could lead to fewer missed appointments, we
calculate the potential related direct healthcare cost savings offered by an increased usage of
telemedicine.2
Panel A and B of Table S.2 summarise the potential direct healthcare cost savings under the
four different telemedicine usage scenarios. The values are provided for Canada as a whole and
broken down by regions. We estimate that if 50 per cent of unnecessary emergency department
visits or missed appointments could be averted through offering teleconsultations to Canadians,
the Canadian healthcare system would save up to CAD 89m and CAD 58m as a result of fewer
emergency room visits and missed appointments, respectively.3

2

With regards to emergency care visits, we assume that a proportion of all unnecessary emergency department visits
could be replaced with remote consultation (e.g. cases where the patient states the visit was not a real emergency
but there was no other option available). But even among these unnecessary emergency care visits we assume
through the four different telemedicine usage scenarios that not all non-emergency visits can be treated remotely
and that some patients will continue to prefer face-to-face consultations despite being offered a remote consultation.
That is, we quantify the direct healthcare cost savings associated with substituting between 5 per cent and 50 per
cent of unnecessary emergency visits with remote consultations. With regards to missed appointments, we assume
that a proportion (5 per cent to 50 per cent) of missed appointments would not have occurred if the patient would
have had a remote consultation instead of a face-to-face consultation.

3

Note that both the estimated cost savings from fewer emergency department visits and fewer missed appointments
should be interpreted as positive impacts that had not been materialised before the pandemic. That is, while about
4 per cent of all primary care consultations have been held remotely before the pandemic, there is no information
about the number of averted unnecessary emergency visits and missed appointments associated with this prepandemic baseline levels of teleconsultations. Therefore, we calculate the additional healthcare costs saved on top
of this unknown number of emergency visits or missed appointments that may have already been saved before the
pandemic.
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Table S.2: Estimated direct healthcare cost savings associated with fewer emergency department
visits and fewer missed appointments.
Telemedicine usage scenario (CAD, million, per year)
5 per cent

10 per cent

25 per cent

50 per cent

Panel A. Fewer emergency department visits
Canada

8.94

17.88

44.71

89.42

Newfoundland and Labrador

0.33

0.66

1.65

3.29

Prince Edward Island

0.07

0.14

0.34

0.69

Nova Scotia

0.40

0.79

1.99

3.97

New Brunswick

0.43

0.86

2.16

4.32

Quebec

1.35

2.70

6.74

13.49

Ontario

3.83

7.67

19.17

38.34

Manitoba

0.33

0.66

1.65

3.29

Saskatchewan

0.31

0.62

1.55

3.10

Alberta

0.78

1.55

3.88

7.76

British Columbia

1.08

2.17

5.41

10.83

Territories

0.03

0.07

0.17

0.34

Canada

5.80

11.59

28.99

57.97

Newfoundland and Labrador

0.08

0.16

0.41

0.82

Prince Edward Island

0.01

0.03

0.06

0.13

Nova Scotia

0.09

0.19

0.47

0.95

New Brunswick

0.10

0.21

0.52

1.04

Quebec

1.32

2.64

6.61

13.21

Ontario

1.88

3.76

9.41

18.82

Manitoba

0.23

0.46

1.14

2.28

Saskatchewan

0.15

0.30

0.76

1.51

Alberta

1.07

2.14

5.35

10.69

British Columbia

0.84

1.67

4.18

8.37

Territories

0.01

0.03

0.07

0.15

Panel B. Fewer missed appointments

Notes: Table reports monetised benefits of telemedicine across different usage scenarios (5 per cent; 10 per cent;
25 per cent; 50 per cent). Estimated are potential direct healthcare cost savings associated with a reduction of
emergency department visits and fewer missed appointments if a remote consultation could have been offered to
help the patient. While 4 per cent of all primary care consultations were held remotely before the pandemic, there is
no information about the number of averted unnecessary emergency visits and missed appointments associated
with this pre-pandemic baseline level of teleconsultations. Therefore, we calculate the additional healthcare costs
saved on top of this unknown number of emergency visits or missed appointments that may have already been
saved before the pandemic.
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Impact Three: Providing access to a primary care provider is
associated with positive well-being effects worth up to CAD
611m per year

At least 3 per cent of Canadians report that they do not have a regular primary healthcare provider
available in their local area. This not only has potentially direct negative consequences for their
health, but also for their wider well-being. This study applies a valuation method that has been
emerging in the scientific literature to calculate the well-being effects of things or events that do
not have a direct market value, such as feelings or states of health. The approach is commonly
referred to as the ‘life satisfaction’ or ‘well-being valuation’ approach, and in essence measures
the monetary value that an individual would have to be compensated with to have the same level
of life satisfaction in the absence of a negative factor, such as not having a primary care provider
available. In the realm of economic appraisal for infrastructure projects it has in recent years
become increasingly important to consider wider social value, and not only direct financial value.
The well-being effects of providing access to a primary care provider are assessed through four
different telemedicine usage scenarios (5 per cent; 10 per cent; 25 per cent; 50 per cent). For
example, a 5 per cent usage scenario assumes that of those individuals that report not having a
primary care provider available in the local area, 5 per cent of those would be provided access to
a primary care provider through remote consultations. By assuming that only a proportion (e.g.
between 5 per cent and 50 per cent) of individuals without access to a primary care provider
could be helped through TM, we assume that even if teleconsultations would be available to
them, not every individual would prefer them compared to traditional face-to-face consultations.
Table S.3 summarises the aggregated monetised value of increased well-being that could be
achieved by providing access to a primary care provider for those that report not having one in
their local area.
We estimate that if 5 per cent were provided access through teleconsultations, the aggregated
well-being value across Canada is CAD 61m per year, which increases to CAD 611m per year if we
assume that 50 per cent of those without a primary care provider could be helped through remote
consultations.
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Table S.3: Monetised total value of well-being associated with providing access to healthcare
providers, for those without access, through telemedicine
Telemedicine usage scenario (CAD, million, per year)
5 per cent

10 per cent

25 per cent

50 per cent

61.1

122.3

305.7

611.4

Newfoundland and Labrador

2.4

4.9

12.2

24.4

Prince Edward Island

0.5

1.0

2.5

5.0

Nova Scotia

1.5

3.0

7.5

15.1

New Brunswick

1.2

2.5

6.1

12.3

Quebec

18.7

37.5

93.7

187.3

Ontario

15.2

30.3

75.8

151.6

Manitoba

2.8

5.6

14.0

28.0

Saskatchewan

2.5

4.9

12.3

24.6

Alberta

5.6

11.2

28.0

55.9

British Columbia

7.8

15.6

38.9

77.9

Territories

2.9

5.9

14.7

29.4

Canada

Notes: Table reports monetised benefits of telemedicine across different usage scenarios (5 per cent; 10 per cent;
25 per cent; 50 per cent). Estimated are potential monetised aggregated values of well-being associated with
providing access to a primary care provider for individuals that currently report not having access to a primary care
provider in their local area. The reported values by scenario are compared against a pre-pandemic baseline scenario
of no access to a primary care provider through the increased offering of teleconsultations.

Limitations of the economic analysis
It is important to highlight the fact that the estimated economic values of an increase in the use
of telemedicine reported in Tables S.1 to S.3 do not consider the potential costs to achieve these
monetised positive impacts. That is, they are not compared against the potential cost to achieve
a certain level of telemedicine usage. However, it is likely that a modest increase in the usage
rate of telemedicine (e.g. to 10 per cent) would not necessarily lead to a large increase in tangible
costs. This is because many Canadians have already used some form of virtual consultation
through phone, email or videoconferencing during the course of the pandemic. It is also important
to highlight that in the economic analysis, where parameters have been used that have a
certain degree of uncertainty attached, we use the most conservative parameter assumptions
(e.g. for the average travel distance to a healthcare facility, or the type of consultations that
can be replaced with teleconsultations). Furthermore, there are a number of potential benefits
associated with the uptake of telemedicine that have not been monetised, such as improvement
in quality of care or the potential efficiency gains in clinical workflows in healthcare organisations
and within the health system more generally, which could result in major cost savings. There are
also potential environmental benefits from reduced patient travel, which we have not considered.
Therefore, the monetised benefits likely represent a lower bound estimate of the overall benefits
associated with telemedicine.
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Existing technical, socio-economic and regulatory barriers complicate
the adoption of telemedicine in Canada
Telemedicine has seen a significant increase in use since the beginning of the COVID-19
pandemic, mainly because it rapidly became a central means of providing healthcare to patients
whilst containing the virus. Yet, despite governments temporarily lifting some barriers to allow
the broader use of telemedicine, the COVID-19 outbreak has emphasised the presence of many
remaining barriers that have hindered a wider uptake before the pandemic. Addressing the third
research question, we conducted a targeted review of the literature to better understand the
existing barriers. Some of the barriers identified in the literature are universal, while others are
specific to Canada. The three main types of barriers identified are: (1) technical barriers; (2) socioeconomic barriers; and (3) regulatory barriers. These barriers are discussed in detail in Chapter 4
of the report.

Technical barriers: Technical standards, user-friendly solutions and
skills training
The existing Canadian infrastructure that would be required for telemedicine
applications (such as access to fixed and wireless broadband) is relatively well
developed, and suits most current telemedicine applications. For instance, in
Canada, 99.5 per cent of households have access to 4G LTE, with average download and upload
speeds of 60 Mbps and 10.5 Mbps, respectively; 98 per cent have access to fixed broadband
services with at least 5 Mbps download speeds; and more than 92 per cent have access to
broadband speeds of at least 50 Mbps or more. To put these figures into perspective, it is
recommended that a minimum download speed of 5 Mbps is used to stream high-definition
video, or 25 Mbps for ultra-high-definition video.
While the availability of access to broadband (fixed and wireless) required for many
telemedicine applications is virtually universal, there is a lack of integration, standardisation and
interoperability of the technical infrastructure related to telemedicine. This is manifested in a lack
of standardisation of the procedures, terminology, equipment requirements, Information and
Communication Technology (ICT) infrastructure, health provider identifiers, service identifiers
and data transfer requirements across different regional jurisdictions. For instance, instead of a
harmonised and standardised patient health record, there exists a myriad of separate systems
for primary care and hospital records, laboratory results and prescription documentation, and
systems cannot connect well with each other.
The shift to telemedicine could also be hindered by a lack of user-friendly solutions (one major
issue for technological acceptance of telemedicine systems is the lack of support for users).
Without ease of use or general support, problems during the use of the technology can lead to
de-motivation and a high probability of abandoning the technology.
In addition, a lack of adequate skills and training among healthcare staff could adversely impact
the development and use of telemedicine applications. For instance, if healthcare professionals
struggle to use the technology because they lack the adequate skills, technology advancements
may not be adopted in the first place or not be efficiently used to promote the best quality of care
for patients.
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Socio-economic barriers: Health inequities and digital literacy
In Canada significant health inequities are observed among indigenous peoples,
racial minorities, immigrants, people living with functional limitations and
a gradient of health inequalities by socio-economic status (e.g. by income,
education levels, employment and occupation status).
Yet, it appears that these patients who stand to benefit the most from telemedicine are also often
those who are least likely to be able to access and make use of it. For instance, for low-income
individuals or households, the cost of buying suitable equipment to engage in telemedicine
could be prohibitive. Age has also been recognised as having a significant influence on the ability
to use telemedicine, since older, less mobile people may be less comfortable with using new
technologies compared to younger people. Other factors such as ethnicity, culture, language or
religion can also have an impact on people’s willingness to use telemedicine services, particularly
if these aspects have not been taken into account during the development stage of the system.
There is also the challenge of lack of digital health literacy among certain populations in Canada.
Individuals with lower levels of digital literacy tend to come disproportionally from population
groups with lower socio-economic status or education levels, ethnic minorities and older adults,
putting them at greatest risk of exclusion from technological advancements. For instance, in
Canada, adult competency scores assessed by the Organisation for Economic Co-operation
and Development (OECD) suggest that skills associated with digital literacy – such as numeracy
and problem-solving skills in technology-rich environments – are lower in areas with higher
percentages of indigenous or immigrant populations.

Regulatory barriers: Licensing, compensation and access to patient
information
Legal gaps and discrepancies across provinces in terms of licensing obstruct the
development of telemedicine services. In Canada, the organisation and regulation
of health services by care providers, and the supervision of the activities of health
professionals, fall mainly under provincial jurisdiction. As such, healthcare professionals may need
to go through various regulatory authorities to understand the applicable rules and, in some cases,
to obtain permits or authorisations to practice in other provinces. Thus, in most cases a physician
needs to be licensed in every province where they provide traditional medical care. The only group
that is exempt from this requirement are physicians serving in the Canadian military.
Another regulatory obstacle to the wider use of telemedicine is the lack of clear reimbursement
mechanisms for telemedicine procedures, both regarding the payment model used and the
provincial implications deriving from it. Before the COVID-19 pandemic, according to several
provincial and territorial billing rules, the physician must either personally carry out or have direct
supervision over any procedure for it to be billable and compensated, and therefore payment
systems predominantly encourage face-to-face consultations. There is, however, some regional
heterogeneity in terms of reimbursement of remote consultations, as some provinces – such as
British Columbia, Alberta, Ontario and Prince Edward Island – have established telemedicine fee
codes for services between physicians and patients. The regional heterogeneity in reimbursement
mechanisms for remote consultations has been noted as a barrier in the uptake of telemedicine
more broadly, due to uncertainty about reimbursement mechanisms if certain telemedicine
services are provided in other municipalities.
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Furthermore, to improve the uptake of telemedicine, or to sustain the levels experienced during
the COVID-19 pandemic, certain interoperability standards are necessary so that practitioners
(and patients) can have seamless access to electronic health record data. This indirectly relates
to the licensing barrier that exists in federated countries and regions such as Canada, where
restrictions on the provision of care across provincial/territorial boundaries exist and where
initiatives to facilitate cross-jurisdictional licensure should thus be undertaken. At the same time,
there are potential issues with privacy of personal health information for patients, providers and
insurance companies, which could adversely affect patients’ and clinicians’ level of trust and
willingness to adopt and use telemedicine systems.

Seven recommendations to address existing technical, socioeconomic and regulatory barriers
While some technical, regulatory and socio-economic barriers in Canada have been temporarily
removed in the wake of the COVID-19 pandemic, to obtain the benefits of telemedicine in the
longer term some of these barriers would have to be removed permanently. To address the
fourth research question, we have reviewed existing academic and public policy reports. Table
S.4 highlights seven specific recommendations on how the identified technical, socio-economic
and regulatory barriers could be addressed. All the recommendations are discussed in detail in
Chapter 5 of the report.

Technical barriers
Recommendation 1:
Ensure technical interoperability of electronic health records
To ensure an efficient and timely use of electronic patient data, Canada should update the
existing fragmented system of electronic health records. To increase the interoperability of health
information, experts have called for an establishment of a nationally harmonised patient record
system, which could be achieved through mandating and improving a current health record
system (e.g. with inputs from practitioners and patients) that would then be used across Canada.
The European Commission has adopted a recommendation on a pan-European electronic health
record exchange format to unlock the flow of health data across borders and facilitate crossborder interoperability of electronic health records.

Recommendation 2:
Develop user-friendly solutions
As Canada moves to increased use of telemedicine, the development of simple tools and
platforms accessible to all should continue to be considered by the developer of the technology.
These solutions need to be user-friendly, as some evidence suggests that lack of technical and
practical support is often a barrier for users of telemedicine applications, for both practitioners
and patients. Moreover, developers of telemedicine technologies should make them compatible
and easy to use for all individuals, independent of their age, language, ethnicity or income, which
could help to address some of the identified socio-economic barriers to telemedicine uptake.
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Recommendation 3:
Provide relevant education and training to healthcare practitioners
Adequate skills and training among healthcare staff are necessary to develop telemedicine. The
inclusion of formalised telemedicine education and training in medical schools is key. An early
introduction to telemedicine equips medical trainees with core competencies in digital patient
care, clinical knowledge and practice-based learning, and also fosters their sense of familiarity
with telemedicine, preparing for a practice with increasing usage of telemedicine applications.
While countries like the United States or Germany already have a more advanced telemedicine
curriculum in undergraduate and postgraduate medical education curriculum, Canada lacks a
well-formalised telemedicine content in medical school curricula.

Socio-economic barriers
Recommendation 4:
Continue to address existing health inequities
and improve digital health literacy
To keep up with advancements in technology, the digital divide across different population groups
needs to be addressed. Further improvements in digital skills are vital, especially in programs
that can address the skills gap among certain populations (e.g. indigenous populations, older
and lower income households). Moreover, there is a need for removing financial barriers for lower
income households by, for example, implementing co-payments for teleconsultations or waivers
to purchase needed equipment, such as smartphones (as well as data plans or internet access).

Regulatory barriers
Recommendation 5:
Develop a strategy to address jurisdictional licensing barriers
Like existing efforts in the European Union or the United States, Canada needs a more
harmonised telemedicine strategy to address jurisdictional barriers and to simplify the registration
and licensure processes for qualified physicians to provide virtual care across provincial and
territorial boundaries. This could involve fast-tracking licensing and license portability for
physicians to harmonise licensing, potentially by providing support to the Federation of Medical
Regulatory Authorities of Canada and by writing cross-jurisdictional guidelines for telemedicine.
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Recommendation 6:
Modify the existing fee code system to solve reimbursement challenges
Modifying the existing fee code system will allow for the permanent delivery of telemedicine, thus
ensuring that the delivery of all telemedicine services is eligible for compensation. Incentivising
the uptake of telemedicine in Canada could involve directing resources and savings towards
providing equivalent compensation for physicians for remote services, as for in-person service
delivery. This would allow all modalities of telemedicine to be billable through the development of
fee schedules that are revenue-neutral between in-person and remote encounters.

Recommendation 7:
Develop national standards for patient health information access
The further development of national standards for patient health information access in Canada
is crucial for effective care coordination among the different healthcare stakeholders. Ensuring
that electronic data follows patients across delivery settings is one way to address a key barrier
to effective care coordination. Among developed countries, existing standards emphasise either
a single patient-data repository – as is the case in Australia – or sharing of data from point to
point, as is the case in Denmark and the United States. National standards should protect privacy,
security and confidentiality of patient data.
Table S.4: Summary of seven recommendations to address some of the existing technical, socioeconomic and regulatory barriers
Type of barrier

Technical

Socio-economic

Regulatory

Recommendation
1

Ensure technical interoperability of electronic health records

2

Develop user-friendly solutions for telemedicine platforms

3

Provide relevant education and training to health care staff

4

Address existing health inequities and improve digital health literacy

5

Develop a national strategy to address jurisdictional licensing barriers for
physicians

6

Modify the existing fee code system to address physician reimbursement
issues

7

Develop national standards for patient health information access
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Introduction

Compared to traditional in-person healthcare delivery, telemedicine (TM) is characterised as the
ability to remotely access healthcare services facilitated using information and communication
technologies (ICT). Globally, the COVID-19 pandemic has led to rapid digital transformation across
many business sectors. It has also changed, at least temporarily, how people access some
healthcare. In order to reduce the transmission of the virus and address the fear of contracting the
disease, face-to-face consultations have been replaced to a large extent by remote consultations
through a variety of information and communications technologies (Car et al. 2020). Prior to the
pandemic, digital health advocates praised the benefits of TM as having the potential to bridge
some of the gaps between demand and supply in healthcare by allocating resources to locations
where they are needed, including rural or remote communities (OECD 2019).
In Canada, both the supply and the demand for TM services was established before the COVID19 pandemic, with about 4 per cent of overall primary care consultations conducted remotely.
This increased to up to 60 per cent at the peak of the pandemic (Canada Health Infoway 2020b).
Yet, the pre-COVID-19 scale in adoption of TM in the Canadian health system was behind other
industrialised countries such as the United States and the United Kingdom (Doty et al. 2019; Owens
2018). For instance, only 22 per cent of Canadian primary care facilities reported offering patients
the option to directly communicate by email or secure website about medical questions, compared
to 66 per cent in the United Kingdom and 77 per cent in the United States (Doty et al. 2019).
In this study we discuss the existing evidence base on how TM can affect the quality, cost and
access to healthcare, and we monetise some of the potential benefits associated with the use
of TM. We also discuss the existing gaps and barriers impeding the adoption of TM in Canada
before the pandemic and highlight a number of recommendations on how the remove the
existing barriers in the adoption of TM in Canada.

1.1. Background
1.1.1. TM and access to healthcare
Beyond the traditional in-person or face-to-face consultation approach, TM is increasingly used by
health professionals across the globe to deliver healthcare for a variety of specialities and health
conditions. An aging population and the increased presence of chronic diseases are putting
pressure on health systems. In response, and fostered by innovations in ICT, health care providers
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and policy and decision makers are increasingly exploring pathways for the digital transformation
of healthcare to satisfy unmet healthcare demands and potentially reduce healthcare costs
through the adoption of TM (Hashiguchi 2020; Jennett et al. 2003; WHO 2010). While there is no
unanimous definition of TM in the existing literature, it is generally characterised as the use of ICT
to deliver healthcare services over distance. Currently, three types or modes of TM are considered
(Flodgren et al. 2015):
•

Telemonitoring;

•

Store and forward (SAF); and

•

Interactive TM.

First, telemonitoring entails the use of mobile devices and technical platforms to conduct medical
tests and communicate to healthcare professionals in real-time. Second, SAF refers to the
digital storage and sharing of health records, which is similar in nature to telemonitoring but for
less time-sensitive data, allowing the timely and efficient accessibility of patient health records
across a variety of different healthcare providers. Third, interactive TM involves direct realtime communication between healthcare providers and patients over different communication
platforms such as smart phones, video conferencing or other technology platforms.
Note that in the literature, ‘telehealth’ and ‘TM’ are often used interchangeably. Telehealth,
however, refers to the use of ICT to promote health at a distance more generally, and would,
for instance, also encompass lifestyle apps that encourage people to become more physically
active. Following the definition by Hashiguchi (2020), this report focuses more specifically on
TM, meaning that we do not consider mobile applications that do not involve any transfer of data
or patient-to-healthcare-provider communication. Furthermore, our definition of TM does not
include interventions that facilitate medical education of health workers at a distance (e.g. remote
learning). According to the existing literature, TM can substitute a share of in-person encounters
between a patient and a healthcare professional with remote interactions, and has already been
applied in several clinical areas and settings. While there are many different clinical areas where
TM services – such as teleconsultations, SAF or remote monitoring – are used, the following
clinical areas are often mentioned in the literature that discusses the applications and potential
benefits of TM (Hashiguchi 2020; Shigekawa et al. 2018):
•

General Medicine;

•

Cardiology;

•

Endocrinology (Diabetes Mellitus);

•

Mental Health;

•

Respiratory Medicine;

•

Dermatology; and

•

Radiology.

A brief summary of TM applications in each clinical area is provided in Table 1.1.
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Table 1.1: Applications of TM by clinical area
Clinical area
General
Medicine

Cardiology

TM application
•
•

Teleconsultations (telephone, email, videoconferencing)
SAF solutions to link with specialists, renewing prescriptions and making
appointments online

•
•

Telemonitoring, including the collection of different physical health indicators
Support pre-hospital triage, facilitate pre-hospital diagnosis and direct referral for
primary coronary angioplasty
Possibility for secondary prevention measures

•
Endocrinology
(Diabetes
Mellitus)

Mental Health

•
•
•

Collecting and sharing of physiological data
Timely sharing of images of retinal photos or wounds
Real-time or close to real-time review of physician measurements by specialist
consultants at a centralised location

•
•
•

Teleconsultations and primary care interventions
Online information exchange and support services
Various automated monitoring techniques, including the use of sensors and
monitors and the examination of biological signals
Asynchronous TM: capture, transmission, processing and storage of patient
health data that can be shared with healthcare providers

•
•

Respiratory
Medicine

•

•
•

•
Dermatology

Radiology

Chronic obstructive pulmonary disease:
- Telecommunication with healthcare professionals
- Telemonitoring: baseline monitoring, early detection of exacerbations,
proactive intervention but also telemonitoring of physiological parameters
such as spirometry, respiratory rate, blood pressure or oxygen saturations
processed; telemonitoring of patients on home mechanical ventilation
- Telerehabilitation: pulmonary rehabilitation programs with home-based, video
conferencing-supervised exercise and counselling
Asthma:
- Telecommunication with healthcare professionals
- Telemonitoring: detecting and avoiding triggers as well as monitoring the use
of medication to prevent exacerbation of symptoms’
Remote data collection on patients’ symptoms and environment
Obstructive sleep apnoea (OSA):
- Teleconsultation to explain diagnosis
- Teletherapy for recently diagnosed OSA patients and to support tools
- Telemonitoring of patients being treated with continuous positive airway
pressure in order to increase the adherence to treatment and measuring
compliance, mask leaks, residual apnoea/periodic breathing, CPAP pressure
and more global trends to potentially provide automatic feedback

•

SAF modality: process in which patient information such as a photograph,
historical and background information is sent online as digital files to a clinician
who reviews the data
Live Interactive (LI) option: videoconference event in which the patient and a
doctor interact at the same time but are in separate locations
Combination of both SAF and LI is also possible

•
•

Teleradiology/mobile radiology
Teleultrasound

•
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1.1.2. TM and the ability to tackle unmet healthcare demands
As technological change progresses quickly, the ability of TM to provide access to healthcare
remotely has been touted as a means to tackle unmet healthcare demand, especially in rural or
remote healthcare settings (Hashiguchi 2020). According to data from the Canadian Community
Health Survey 2017–2018, about 5 per cent of Canadians report unmet health needs, with
the main factors for unmet demands including the unavailability of a healthcare provider in
the area, long waiting times and distance and transportation issues. For instance, despite its
universal public healthcare coverage, Canada experiences one of the largest proportions in any
OECD country of individuals using emergency care because of a lack of a regular primary care
provider (Martin et al. 2018), as well as relatively long waiting times for seeing a physician. The
lack of access to care is also associated with socio-demographic factors – Canadians from
lower household incomes, women, those suffering from chronic health conditions or those with
aboriginal status are more likely to report unmet healthcare demands (Statistics Canada 2020).
As distance and travel time between patients and healthcare providers can limit access to care,
TM can help to overcome geographic barriers and could be particularly beneficial for patients in
medically underserved communities and those in rural geographical locations where clinician
shortages exist. From an economic and societal perspective, travel and waiting times lead to
large opportunity costs as the time spent travelling to a healthcare provider could be spent on
other activities such as leisure or work. Indeed, a previous study has estimated that a typical
visit to a healthcare professional takes about 121 minutes of a patient’s time – 37 minutes of
which are spent travelling and 84 minutes at the health care provider’s location, of which only 20
minutes are spent face-to-face with the healthcare professional (Ray et al. 2015).
Furthermore, TM can also make it easier and more convenient for patients to engage with
their healthcare providers, leading to more flexible and real-time care. Patients are increasingly
interested and comfortable with the use of digital health technologies as long as their privacy is
safeguarded (OECD 2019). According to population surveys, a majority of Canadians report being
in favour of virtual healthcare visits, and about 40 per cent report they would be willing to switch
to virtual clinician visits for the majority of their health needs. It is highly likely that these amounts
have increased during the COVID-19 pandemic (CMA 2019; Cukler 2020).
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1.2. Objectives and research questions for this study
Considering the rapid expansion of TM during the pandemic, advocates of TM suggest it is now
a crucial time to explore the potential impacts of a sustained adoption of TM in Canada. Critics
of TM, however, argue that the temporary increase of TM applications should decline to prepandemic levels as soon as possible, as they claim it could jeopardise the quality of care. Against
this background, it is essential to review the evidence related to TM in terms of its potential
impacts on Canadian society, should adoption levels increase permanently.
This study aims to provide some of the evidence by addressing the following four main research
questions:
1. What is known from existing research about the potential societal impacts associated with
the adoption of telemedicine?
a. What is the evidence about the quality of care delivered through telemedicine compared
to standard in-person care across different clinical areas?
b. What is the evidence about the ability of telemedicine to provide better access to care?
c. What is the evidence about the relative cost implications associated with the usage of
telemedicine?
2. What are the quantifiable impacts of telemedicine usage for Canadian society?
3. What are the existing barriers challenging the adoption of telemedicine in Canada?
4. How can the existing barriers be addressed to unlock some of the potential associated with
the increased use of telemedicine?
To address these research questions, we apply a variety of different qualitative and quantitative
research methods. First, to answer the first research question we conduct a targeted review
of existing literature systematic reviews to assess the existing evidence on how TM impacts
quality of care, costs and access to care. To address the second research question, we combine
econometric modelling using secondary data sources (e.g. the Canadian Community Health
Survey), healthcare cost modelling and a computable general equilibrium macroeconomic model.
To address the third and fourth research question, we conduct a targeted literature review of the
academic and grey literature on what is known about the barriers that are hindering the uptake
of TM in general, and more specifically in Canada, and how these barriers could be overcome to
increase the adoption of TM.

1.3. Structure of this report
Chapter 2 reviews the evidence on the potential benefits of the adoption of TM from the
perspective of the patients, the health system and the wider society. Chapter 3 quantifies some
of the potential (economic) benefits for Canada associated with the usage of TM. Chapter 4
discusses the current barriers in the adoption of TM. Chapter 5 provides recommendations for
overcoming some of the barriers identified in order to reap the benefits of further TM adoption.
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2

The potential societal
impacts of adopting TM

Amid an aging population and a rise in non-communicable diseases, the sustainability and
financial viability of the healthcare system is a major concern for policy and decision makers in
most developed countries. This is manifested in the rising share of health expenditure relative to
gross domestic product (GDP). For example, in Canada, in the decade to 2019 health expenditure
per capita increased by almost 40 per cent.4 Moreover, the share of health expenditure is about
11 per cent of total GDP, ranking Canada among the countries with the highest health expenditure
per GDP among OECD countries (OECD 2020).5 The rise in health expenditure has triggered
a desire to find solutions to reduce the cost of providing healthcare, while simultaneously
maintaining – or even improving – the quality and ease of access to care. There has been
increasing interest among decision makers and healthcare providers to explore the application of
new digitally enabled care models to improve patient outcomes and meet the growing demand
for services at a sustainable cost (Hashiguchi 2020).
Advocates of TM see it as a tool to simultaneously improve patient health outcomes and reduce
the delivery cost of care. By reducing travel and waiting times, TM also has the potential to
improve patient experience. Furthermore, there are also claims that TM can improve access
to healthcare for rural communities that may lack appropriate health services. There are also
potential environmental benefits associated with the use of TM. That is, if patients would be
required to travel less for in-person visits and could make more use of teleconsultations for
their primary care visits, it has been estimated that this could have substantial benefits for
CO2 emissions due to reduced car travel (Canada Health Infoway 2020a). Concerns regarding
TM include the limited ability to complete a full patient examination and testing through
teleconsultations. There are also concerns that TM could exacerbate existing health disparities if
these services are predominantly used by certain socio-economic population groups (Mehrotra
et al. 2021). Furthermore, an increase in the adoption of TM could increase healthcare costs
expenditures, even though its marginal cost per treatment would be equal to standard care (SC),6

4

In comparison, the United States health expenditure per capita increased by 44 per cent.

5

In comparison, the country with the highest share of healthcare expenditure as a percentage of total GDP is the
United States with 17 per cent, followed by Switzerland with 12.1 per cent.

6

For example through the provision of remote consultations instead of in-person consultations which improve the
ease of access to care for patients.
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driven by a higher utilisation of services per person than would otherwise have occurred in the
absence of the availability of TM (Ashwood et al. 2017).
In this chapter we address the first research question and review the evidence regarding the
extent to which TM can indeed improve the quality of care, reduce costs and improve access to
healthcare. The targeted literature review is based on reviewing systematic reviews about the
effectiveness of TM compared to SC, such as in-person consultations or non-remote monitoring
for example. We have consulted public databases such as MEDLINE via PubMed, EMBASE and
Scopus. We also used Google Scholar and identified additional sources from reviewed papers.
The key findings of this chapter can be summarised as follows:
Box 2.1: The potential benefits of TM for patients, the health system and the wider society
• In applications across different clinical areas, more research is needed to understand the clinical
effectiveness of TM compared to SC. Based on a review of systematic studies, there is evidence that
patient for outcomes, TM can be at least as comparable, or even superior, to SC in the management of
chronic diseases, including diabetes or heart failure. In other clinical areas (e.g. mental health) there is
evidence that TM is not inferior to SC in terms of patient outcomes. Nonetheless, most systematic reviews
recommend further research as the evidence is often mixed or based on relatively low-quality primary
studies (e.g. observational studies with small sample sizes instead of randomized controlled trials).
• Evidence on cost-effectiveness of TM interventions is mixed and mostly low quality. Overall, the evidence
from the literature on the potential healthcare cost savings is mixed. While the overall findings suggest
that the application of telemedicine can lead to lower marginal costs of providing healthcare, the
treatment of the fixed investment costs is heterogenous in the literature (e.g. some economic evaluations
do not take into account the time dimension of when costs and benefits of TM interventions occur) and
the general consensus is that the evidence is of low quality and further research is required. There is,
however, strong evidence to suggest that teleconsultations can lead to a large reduction in travel and
waiting times, with potentially large productivity improvements and hence positive effects. Despite this,
many cost-effectiveness assessments do not consider these wider societal impacts and only focus on
direct healthcare expenditures.
• Telemedicine can lead to benefits to the health system through more efficient modes of consultations,
fewer missed appointments and lower usage of emergency services. There is evidence suggesting that
asynchronous telemedicine applications (e.g. through store and forward of patient data) can lead to a
more efficient allocation of health resources, more efficient diagnosis and lower rates of costly specialist
referrals. Furthermore, there is evidence that teleconsultations can lead to fewer missed appointments
(due to the lower burden of time travel and waiting times) and that the use of teleconsultations leads to
lower emergency care admissions. That is, in Canada some patients use emergency care services for
minor issues because of a lack of primary care providers. Remote consultations could eventually help to
reduce relatively costly emergency care usage. Moreover, the application of telemedicine in emergency
care settings has been shown to act as a better triage system of true emergency cases.
• The use of telemedicine is associated with a relatively large acceptability among patients and leads
to good patient satisfaction. The existing evidence suggests that telemedicine is associated with a
favourable patient experience, especially in the domains of service accessibility. The reduced need to
travel and the potential reduction in waiting time are important convenience factors for patients. While
patients are generally content with personal information shared through ICT systems, they strongly insist
that their data remains confidential.
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2.1. TM and quality of care
The existing evidence regarding the benefits of TM for patients centres around potential
improvements in mortality and morbidity outcomes, as well as improvements in quality of
life (QOL). In what follows we begin by discussing the potential associations between TM
applications and patient health outcomes by different clinical areas, including primary and
secondary care settings.

2.1.1. General Medicine
General medicine refers to primary care encounters with general practitioners, including family
doctors or nurses. TM can be used to access a relative broad spectrum of primary healthcare,
ranging from the delivery of routine care to obtaining prescriptions and facilitating health
promotional interventions (Car et al. 2020). Overall, there is a lack of research reporting health
outcomes from teleconsultations, and more research is required to understand patient outcomes
and long-term impacts of teleconsultations on patient–clinician interactions (Mold et al. 2019)
and how teleconsultations compare to face-to-face consultations. Most of the research is based
on non-randomised small-scale studies.
Based on the existing evidence, the quality of care is comparable to, or where physical
examination is not required, better than care delivered face-to-face (Bashshur et al. 2016;
Hammersley et al. 2019; Mold et al. 2019). One systematic review considered the effectiveness of
TM in a general practice setting (Downes et al. 2017). This study concludes that teleconsultations
(e.g. either through telephone support or videoconferencing) are appropriate alternatives to
face-to-face consultations. TM applications in general practice could lead to less time spent
with a given patient compared to face-to-face consultations. Yet, the review highlights the need
for more research as general practitioners deal with many different conditions which makes a
generalisation of the findings more challenging. A review of teleconsultations in general medicine
in Japan demonstrates the relative benefits for populations in rural and remote communities that
may have otherwise faced obstacles to accessing primary healthcare (Ito et al. 2017).

2.1.2. Cardiology
There is evidence from systematic reviews that TM can be effective in the monitoring of patients
with heart failure (Lin et al. 2017). Heart failure results from a cardiac dysfunction that impairs
the heart’s ability to pump blood around the body and individuals with this disease experience a
substantially higher rate of death and additional cardiac problems. About 3.6 per cent of Canadian
adults aged 40 years and older live with diagnosed heart failure (Public Health Agency of Canada
2017). Heart failure patients generally require frequent monitoring and follow-ups with clinicians.
Furthermore, heart failure patients experience a relative high frequency of hospitalisation
episodes and TM has emerged as a tool for frequent outpatient monitoring, reducing the number
of regular in-person visits required. The monitoring process generally includes the collection of
different physical health indicators and compared to SC, assists healthcare providers in early
detection of deterioration and the ability to initiate relevant actions to prevent the disease from
worsening.
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Beyond heart failure, the existing evidence also suggests that TM has the potential to play an
important role in delivering effective healthcare services for patients who suffer from various
cardiovascular diseases, including acute coronary syndrome (ACS). Overall, however, the evidence
is more ambiguous compared to that for heart failure. ACS refers to several cardiovascular
conditions characterised by the reduction of blood flow to the heart (Kotecha et al. 2016). Blood
flow to the heart can become blocked due to the build-up of cholesterol and the formation of
a blood clot in the heart’s arteries. The resulting undersupply of oxygen to the heart can lead
to a range of heart conditions from chest pain (unstable angina) to a heart attack (myocardial
infarction), during which the heart is damaged. Every year there are about 109,109 hospitalisations
due to ACS in Canada. About 84,069 (77 per cent) of hospitalisations related to cardiovascular
conditions beyond heart failure were due to heart attack and 25,040 (23 per cent) were due to
chest pain (angina) (Charles River Associates 2010). Approximately 2.4 million (8.5 per cent)
Canadian adults aged 20 years and older live with diagnosed ischemic heart disease, including
578,000 (2.1 per cent) with a history of a heart attack (Public Health Agency of Canada 2017).
With cardiovascular events such as acute myocardial infarction, timing is essential in determining
a patient’s clinical outcome (Otto 2019). Evidence shows that shorter times between a myocardial
infarction event and treatment are associated with lower mortality rates (Brunetti et al. 2017).
Using TM, paramedics can connect to a remote cardiologist 24 hours a day who can read prehospital ECGs and advise on the most appropriate course of action (Brunetti et al. 2014). TM
can also be used to facilitate pre-hospital diagnosis and reduce treatment delays in myocardial
infarction and cardiovascular trauma (Amadi-Obi, 2014). TM can also be used in cardiac
rehabilitation programs as part of secondary prevention measures (Wu et al. 2018).
Overall, based on data from randomised controlled trials, the evidence from systematic reviews
suggests that in heart failure, TM is associated with lower mortality rates, lower hospitalisation
rates and better quality of life outcomes compared to usual SC. There are also some more
recently conducted studies using randomised controlled trials (RCTs), that underpin these
conclusions. For instance, an analysis on heart failure patients alongside the national Danish
telehealth care infrastructure (TeleCare North) finds a positive effect on self-reported QOL
(Cichosz et al. 2019).7
Results of systematic reviews on the use of TM as part of management of myocardial infarction
however, are ambiguous. Evidence shows that TM can improve processes and the delivery of
cardiac services, but other outcomes, such as reducing mortality, remain unclear. A review by
Marcolino et al. (2019) found that there was moderate-quality evidence that the addition of TM to
SC for acute myocardial infarction was associated with reduced in-hospital mortality. In addition,
there was low-quality evidence that TM reduced diagnosis to coronary angioplasty procedure
time, 30-day mortality and long-term mortality (Marcolino et al. 2019). In contrast, a separate
review found the use of TM to be effective in reducing mortality in patients with acute myocardial
infarction (Vodika et al. 2020).

7

For self-monitoring, patients received a tablet that facilitated data collection from a disease-specific questionnaire.
The tablet was linked with two external devices such as a digital blood pressure monitor and a scale that collected
disease-specific data (blood pressure, pulse and weight) and wirelessly transmitted the data to a central clinical
system. The tablet actively reminded patients when it was time to take measurements and answer the questionnaire.
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2.1.3. Endocrinology (Diabetes Mellitus)
According to the existing evidence from systematic reviews, TM can be effective for the
management of diabetes where improvements in glycaemic control, weight, blood pressure and
lipid monitoring and control are important elements of a successful treatment plan (Flodgren et
al. 2015; Faruque et al. 2017; Greenwood et al. 2017; Hou et al. 2016; Lee, Chan et al. 2017; So
& Chung 2017; Su et al. 2016; Tchero et al. 2018; Timpel et al. 2020). Diabetes has a relatively
high prevalence in Canada – about 11 per cent of Canadian adults aged 20 or older live with
diagnosed type 1 or type 2 diabetes (Government of Canada 2019). Type 1 diabetes affects
around 10 per cent of the diabetic population, while type 2 affects the remaining 90 per cent.
Diabetes management includes self-monitoring of a patient’s blood glucose level and adherence
to lifestyle and dietary modifications, often with the use of mobile apps (Hou et al. 2016).
TM systems can act as support tools for patients and healthcare providers by collecting and
sharing of physiological data such as glucose levels and blood pressure, and laboratory data
such as haemoglobin or lipid levels. Within an automated TM diabetes management system, a
healthcare professional is in permanent contact with the patient, or the system can trigger an
automatic response in case of a high-risk event that needs immediate treatment. A TM diabetes
management system also allows the timely sharing of images of retinal photos or wounds. For
example, images of retinal examinations or foot wounds can be transmitted from a generalist’s
office to a specialist consultant at a remote central location. In some cases, foot images for
remote transmission can even be collected at home by the patients themselves. These images
can then be evaluated either in real time by a physician taking the measurement, or soon
afterward by a specialist consultant at a remote central location.
Overall, the reviewed studies conclude that TM is either comparable or superior to existing SC
in terms of a number of diabetes patient outcomes. For instance, the evidence provided from
systematic reviews suggests that the application of TM in diabetes management has a positive
effect on glycaemic control for both diabetes types, 1 and 2, independent of the age of the patient
(Timpel et al. 2020). There is also some evidence that the reduction in glycated haemoglobin
(HbA1c), which is a measure of glycaemic control, is even stronger in the elderly population
(Tchero et al. 2018). While the evidence for the effect on a reduction of glycated haemoglobin
levels (HbA1c) is unanimous (Hou et al. 2016; Kim et al. 2019; So & Chung 2017; Timpel et al.
2020), the evidence for the effects of TM on other patient outcomes such as a reduction in blood
pressure and lipids (cholesterol) is mixed. Some systematic reviews conclude that TM has a
positive effect (Su et al. 2016), while others do not find statistically significant effects (Lee, Chan
et al. 2017). This is also the case for other patient outcomes. For example, Faruque et al. (2017)
and found that the addition of TM to SC leads to significant improvement in haemoglobin levels
in type 2 diabetic patients. Yet, it does not necessarily improve other clinical outcomes, such as
quality of life or risk of hypoglycaemia (low blood sugar) when compared to SC.

2.1.4. Mental Health
TM can be used for various psychiatric, mood and anxiety disorders. Examples of conditions
where TM is used include depression, general anxiety disorder, bipolar disorder, autism, attention
deficit hyperactivity disorder (ADHD), obsessive-compulsive disorder (OCD) and post-traumatic
stress disorder (PTSD) (Bashshur et al. 2016; Berryhill et al. 2018; Drago et al. 2016; Langarizadeh
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et al. 2017; Lau et al. 2017; Olthuis et al. 2016; Stratton et al. 2017; Wootton 2016). It has been
estimated that 20 per cent of Canadians will experience a period of mental health issues in their
life (Russell & Patrick 2018). In terms of healthcare usage, approximately 5 million Canadians use
health services for a mental health illness every year, which corresponds to 14 per cent of the
population (Public Health Agency of Canada et al. 2015). Major depression affects around 8 per
cent of Canadians, anxiety disorders affect approximately 5 per cent, and bipolar disorder affects
around 1 per cent of the population (Mental Health Commission of Canada 2013). Another source
reported that generalised anxiety disorder affects 7 per cent Canadians, while approximately 1 per
cent suffer from PTSD (Palylyk-Colwell & Argáez 2018).
TM-based healthcare provision in the area of mental health involves consultations and primary
care interventions through telephone support or videoconferencing, but could also entail
online information exchange and support services, primarily in the form of websites providing
information for patients (Langarizadeh et al. 2017). Websites and smartphone apps have been
designed to assist in various fields, such as cognitive behavioural therapy, stress management,
mindfulness approaches and cognitive training (Stratton et al. 2017). Another way of providing
TM-based mental health care is through asynchronous TM, which involves the capture,
transmission, processing and storage of patient health data that can be shared with healthcare
providers (Bashshur et al. 2016). For instance, a direct real-time counselling event between a
patient and a therapist would be synchronous, whereas counselling through email exchanges
would be classified as asynchronous psychotherapy (Langarizadeh et al. 2017).
Overall, the majority of identified systematic reviews conclude that TM has the potential to
improve the delivery of mental health care. In particular, they conclude that TM can be equivalent
or superior to existing SC in the treatment and management of several mental health conditions,
including depression, general anxiety disorder, bipolar disorder, obsessive-compulsive disorder
(OCD) and PTSD (Bashshur et al. 2016; Berryhill et al. 2018; Drago et al. 2016; Harerimana et al.
2019; Langarizadeh et al. 2017; Lau et al. 2017; Stratton et al. 2017; Wootton 2016).
For instance, Bashshur et al. (2016) examined the effectiveness of TM compared to existing
SC for depression, anxiety and mood disorders and found relative improvements in depressive
symptoms and QOL across all three areas. Furthermore, tele-based cognitive behavioural
therapy and stress therapy has been found to improve depressive, anxiety and stress symptoms
(Langarizadeh et al. 2017; Lau et al. 2017; Stratton et al. 2017) or show an improvement that
is not statistically significant (Drago et al. 2016; Thabrew et al. 2018; Wootton 2016). Remote
mental health interventions have also been found to reduce stress, insomnia, burnout, anxiety and
depression (Lattie et al. 2019; Phillips et al. 2019). Berryhill et al. (2018) summarised the evidence
on the effectiveness of TM for the treatment of depression and concluded that the majority
of studies found no statistical differences in depressive symptoms compared to SC, while
approximately one-third of the literature reviewed by the authors reported statistically significant
improvements in depressive symptoms.

2.1.5. Respiratory Medicine
The existing evidence regarding TM in respiratory medicine is centred around chronic obstructive
pulmonary disease (COPD), asthma and sleep-breathing disorders.
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COPD represents a condition of the lung that makes it difficult to empty air out of the lungs
because the airways have become narrowed. It is a progressive disease, which means that
symptoms like shortness of breath and coughing worsen over the years, substantially impairing
everyday activities and exacerbating the COPD. Patients with COPD have high hospitalisation
rates and are at a higher relative risk of death. It is estimated that about 16 per cent of the
Canadian population suffers from COPD (Evans et al. 2014). While the main treatment of COPD
is through pharmacological therapies, there is increasing emphasis on non-pharmaceutical
treatment options such as self-management interventions through communication with
healthcare professionals. Self-management interventions entail action plans and coaching with
a healthcare professional for a prompt treatment of worsening symptoms, which may lead to a
lower probability of hospitalisation and an improvement of the overall health status by focusing
on better lifestyle choices. In addition to telecommunication with healthcare professionals,
TM interventions in this area extend mainly to telemonitoring both physiological parameters
and patients, and telerehabilitation. This includes: (1) baseline monitoring, early detection of
exacerbations, proactive intervention (Al Rajeh et al. 2019); (2) telemonitoring physiological
parameters such as spirometry, respiratory rate, blood pressure or oxygen saturations processed
or authorised by a healthcare professional with feedback to the patient (Ambrosino, Vaghenni et
al. 2016); (3) pulmonary rehabilitation programs with home-based, video conferencing-supervised
exercise and counselling (i.e. telerehabilitation) (Zanaboni et al. 2017); and (4) telemonitoring
patients on home mechanical ventilation (Ambrosino, Vitacca et al. 2016).
Asthma is also a lung condition that can impair breathing, but in contrast to COPD it is reversible
during a patient’s life cycle. In 2019, more than 3.8 million Canadians suffered from asthma
(Reynolds 2019). While TM-based applications directed to COPD aim to reduce exacerbations or
their early detection in order to avoid emergency room visits or hospital admissions, asthma-related
objectives are usually directed at assuring better symptoms self-control and adherence to treatment
(Segrelles-Calvo & López-Padilla 2016). The use of TM in asthma control includes a similar patienthealthcare professional relationship as found in COPD, with regular remote contact between
a healthcare professional and the patient to monitor asthma symptoms and exacerbations.
Furthermore, TM includes applications for chronic asthma management by detecting and avoiding
triggers, as well as for telemonitoring the use of medication to prevent exacerbation of symptoms
(Himes et al. 2019). This could take the form of ‘smart inhalers for adherence monitoring’, health
apps to track treatment use and avoid triggers (Clift 2016; Katwa & Rivera 2018). TM services
can allow for remote data collection on patients’ symptoms and environment. For instance,
reports based on allergen and air quality data can be provided to enhance predictions of symptom
variations and to allow both patients and physicians to track trends or catch substantial deviations
in the severity of a patient’s case (Clift 2016; Himes et al. 2019).
In recent years, remote interventions relating to neurologic conditions, such as sleep-related
breathing disorders, have also arisen. Sleep apnoea is a sleep disorder marked by frequent pauses
in breathing during sleep. The most common type is called obstructive sleep apnoea (OSA),8 and
occurs when muscles in the upper airway relax during sleep and block the normal flow of air. OSA

8

The other types being central sleep apnoea, which involves the central nervous system, and mixed sleep apnoea,
which is a combination of both obstructive sleep apnoea and central sleep apnoea (ASAA 2021).

14

The potential socio-economic impact of telemedicine in Canada

syndrome is not a life-threatening condition in itself, but it can result in serious problems such as
cardiovascular and cerebrovascular diseases (Knauert et al. 2015). Sleep apnoea is a common
chronic condition, and has been estimated as affecting almost 1 billion people worldwide (Benjafield
et al. 2019). In 2016 and 2017, about 6 per cent of Canadians reported they had been diagnosed by
a health care professional with sleep apnoea (Statistics Canada 2018b). In OSA, multiple modalities
of TM are utilised, such as teleconsultation to explain diagnosis, teletherapy to recently diagnosed
OSA patients, and telemonitoring patients being treated with continuous positive airway pressure
(CPAP), which is the mainstay treatment. Telemonitoring in the field of sleep disorders aims to
increase adherence to treatment and measure various factors such as compliance, mask leaks,
residual apnoea/periodic breathing and CPAP pressure (Bruyneel 2019) and more global trends to
potentially provide automatic feedback (Rodriguez 2016; Verbraecken 2016).
Overall, the adoption of TM in COPD is relatively new, but existing studies suggest that tracking
patients’ signs and symptoms remotely on a daily basis tends to provide positive outcomes.
The evidence, however, is still generally mixed (Gaveikaite et al. 2019; Hanlon et al. 2017; Kruse
et al. 2019; Pedone & Lelli 2015; Sul et al. 2018; Yang et al. 2018). Some studies report improved
outcomes and others show no significant difference in outcomes when compared to existing SC.
It is, however, important to note that no systematic review suggests a deterioration of outcomes.
For instance, Barbosa et al. (2020) shows relative benefits in tele-rehabilitation, health-education
and self-management, early detection of COPD exacerbations, psychosocial support and smoking
cessation (Barbosa et al. 2020). A total of 12 systematic reviews were found while investigating
the potential impacts of TM for COPD. Some reviews conclude that TM in the management of
COPD has the potential to enable better patient care and improve some patient outcomes such
as QOL, as well as to lead to a reduction in health service usage (Criner & Han 2018; Cruz et al.
2014), whereas other reviews conclude that there is no statistically significant improvement in
patient outcomes compared to SC (Bourbeau & Farias 2018; Ding et al. 2019; Zamarron et al.
2017). Patients with a severe COPD burden seem to be likely to benefit the most when receiving
care by TM (Barken et al. 2019; Vitacca et al. 2018).
As with COPD, the evidence based on systematic reviews for asthma is mixed. Out of a total of five
systematic reviews identified, one concludes that TM is effective in improving QOL and hospital
admissions (Snoswell, Rahja et al. 2020), while the majority of reviews suggest that TM is not
inferior to SC as there is no difference between TM and SC in terms of affecting QOL and hospital
admissions (Chongmelaxme et al. 2019; Hui et al. 2017; Kew & Cates 2016; Zhao et al. 2014).
The adoption of TM in OSA is relatively new but some existing studies identified suggest that it
has the potential to deliver effective and convenient care that can improve QOL (Bruyneel 2019;
Shin et al. 2017; Villanueva et al. 2017). Yet, overall, the evidence is mixed as a number of studies
suggest that there are no differences between TM and SC (Murphie et al. 2019; Shaughnessy &
Morgenthaler 2019; Zia & Fields 2016).

2.1.6. Dermatology
TM is applied in a range of dermatological practices, including plastic and reconstructive surgery
(Vyas et al. 2017), early detection of melanoma (Rat et al. 2018), skin cancer (Bastola et al. 2020;
Finnane et al. 2017), chronic wounds and burn injuries (Andrees et al. 2020) and rashes and
lesions (Clark et al. 2018). The conditions considered to be viable to assess through TM include
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dermatitis and skin cancer. Skin cancer (melanoma) is the seventh most common cancer in
Canada with rising rates of incidence amongst Canadians. Yet, if detected at an early stage, it has
one of the highest survival rates of all cancers with 91 per cent survival amongst women and 84
per cent amongst men (Canadian Dermatology Association 2020).
Currently, there are two types of teledermatological consultation modalities in use. The first one is
based on store and forward (SAF), a process in which patient information such as a photograph,
historical and background information is sent online as digital files to a clinician who reviews the
data. The second one involves real-time video consultations in which the patient and a doctor
interact at the same time but are in separate locations. It’s also possible to have a combination of
both SAF and real-time events (Trettel et al. 2018).
Overall, the reviewed evidence based on systematic reviews suggests that TM in the area
of dermatology has the potential to improve patient outcomes, but generally the evidence is
mixed and more research is needed to determine its overall efficiency. For instance, of the six
systematic reviews identified for this clinical area, four reviews identified that the diagnostic
accuracy of SC was higher (marginally but significantly) than teledermatology (Andrees et al.
2020; Bastola et al. 2020; Clark et al. 2018; Finnane et al. 2017), while two studies stated that
teledermatology could support and optimise care courses (Rat et al. 2018; Vyas et al. 2017).
Moreover, in the early detection of melanomas, SAF-based teledermatology, where information
and photographs are sent to a dermatologist for a deferred medical opinion (rather than live video
consultation), has been found to accelerate the care course by reducing it to less than ten days
compared to an average of 80 days under usual SC (Rat et al. 2018).
Generally, diagnostic accuracy remains the main challenge for teledermatology. Studies have
shown that so far, the average accuracy of face-to-face consultations remains higher than
teledermatology, particularly for diagnoses of skin cancer (Clark et al. 2018; Finnane et al. 2017).9

2.1.7. Radiology
Teleradiology is characterised by the transmission of radiological patient images – including,
for instance, X-Rays, CTs and MRIs – from one location to another for the purposes of sharing
information with other radiologists and physicians. It allows radiologists access to the
information over distance, which could solve a local undersupply of specialists in certain areas.
Teleradiology often takes the form of asynchronous TM, where radiologists investigate the
patient images over distance and then provide their assessment.
Overall, the existing evidence suggests that teleradiology has a high level of accuracy when
producing a patient report and is especially beneficial for patients in remote communities. For
instance, three systematic reviews found that teleradiological methods improved examination
and reporting times (Kjelle & Lysdahl 2017; Olisemeke et al. 2014; Salerno et al. 2020), and two
systematic reviews found that the accuracy of images and examinations performed through

9

For instance, report concordance between diagnoses made remotely compared to those made in-person varied
widely, between 46 per cent and 99 per cent concordance across three studies (Bastola et al. 2020). Variation in
diagnosis, however, can also occur between two in-person dermatologists whereas diagnostic agreement between
two in-person dermatologists was 83.3 per cent (Bastola et al. 2020).
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teleradiology were adequate for diagnosis and were comparable (though generally lower in accuracy
and concordance) to SC radiology (Kjelle & Lysdahl 2017; Salerno et al. 2020). Teleradiology was
also found to support care for specific populations, such as people in remote areas (Salerno et al.
2020), since the patients did not have to be transported to and from a point-of-care.

2.2. TM and the cost of delivering care
Cost considerations related to TM are centred around assessments of TM applications or
interventions in specific clinical areas (e.g. mental health), and whether adopting TM could lead to
cost-savings for the health system and wider society more generally. Beyond cost-effectiveness
considerations related to specific TM interventions, the existing literature identifies a number of
potential benefits of TM in terms of productivity gains for the health system, most notably in the
domains of reduced travel times for clinicians and nurses, more efficient consultations, as well as
fewer emergency department visits (Snoswell, Rahja et al. 2020).

2.2.1. The Cost-effectiveness of TM interventions
As discussed, in certain clinical areas there is evidence that TM is at least as effective as SC with
regards to patient health outcomes. Yet, further to the assessment of the effectiveness in creating
better patient outcomes, it is important to assess at what cost the improved patient outcomes
are achieved. In general, cost-effectiveness is determined through formal forms of economic
evaluation, where ‘health technologies’ are compared in terms of their costs and consequences
(Husereau et al. 2013). In the economics literature, this is assessed on the basis of whether
a new intervention or technology is associated with a decrease in healthcare costs and/or an
improvement in indirect measures such as productivity of patients (e.g. if they are in the labour
force). The assessment of whether TM is effective in saving costs is usually assessed through an
analysis of its cost versus its monetised benefits. Common types of health economic evaluations
include cost-effectiveness analysis and cost-utility analysis, where costs and consequences of
health interventions are quantified and compared against each other (Husereau et al. 2013). If the
effectiveness of two interventions is equal, then cost minimisation analysis is used to compare
their relative costs. Any TM intervention that is no less effective than SC is cost-effective if it
results in relative cost savings. On the other hand, an intervention that is more expensive and
less effective than the existing SC is not cost-effective. Things become more complicated with
interventions that are cheaper and less effective, or more expensive and more effective than SC. In
these cases, the difference in cost over the difference in effectiveness, known as the incremental
cost-effectiveness ratio (ICER), is compared to a threshold to decide whether an intervention is
cost-effective. In the United Kingdom, an intervention is typically considered cost-effective if it
costs less than GBP 20,000–30,000 per quality adjusted life year (QALY), while in Canada the
threshold is usually CAD 50,000 (Dillon 2015; Griffiths & Vadlamudi 2016).
Overall, the evidence for whether TM can reduce direct healthcare costs is inconclusive and
mostly depends on the context of the TM application or intervention. There is evidence that
TM can reduce costs for healthcare systems, particularly those that are publicly funded. Yet.
the reported cost savings are often based on small-scale studies and the generalisability of
the findings is not always given. A review of studies of various economic evaluations of TM
interventions across different clinical areas showed that approximately 40 per cent of studies
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found TM to be cost saving or cost-effective, although all of them concluded that the evidence
was relatively weak and based on low-quality quantitative assessments (e.g. non-randomised
study designs). The majority of the cost-effective interventions involved remote monitoring or
remote consultations for conditions like mental health, dermatology and arthritis (Eze et al.
2020). The lack of RCTs and good quality data was also highlighted in a systematic review by
de la Torre-Díez et al. (2014) who make the point that, although some TM interventions are costeffective, there is a need to categorise them by type rather than drawing conclusions about TM
in general. Various reviews have looked at a specific area of TM in trying to determine its costeffectiveness. In one systematic review, home-based TM programs for patients with chronic
conditions showed promising evidence of being cost-effective, as all included studies showed
reduced costs compared with usual care (Michaud et al. 2018). Another systematic review on TM
for the management of cardiovascular diseases showed that 43 per cent of interventions were
cost-saving and more effective than usual care, while 57 per cent were more effective and more
expensive, but at an acceptable ICER ratio (Jiang et al. 2019). In diabetes patients, one systematic
review showed that the use of TM for retinal screening was the most cost-effective type of
intervention, followed by telemonitoring and telephone reminders, which were also cost-effective
(Lee & Lee 2018). A systematic review on TM interventions in primary care concluded that they
were increasingly demonstrated to be cost-effective, usually as a result of cost savings (Bashshur
et al. 2016).
One consideration is that some studies do not take into account the timing of when the cost and
the benefits occur. For instance, the adoption of TM may involve an upfront fixed investment
cost, but over time this could be recovered through lower marginal cost per patient until a breakeven point is reached. It seems that there are few good quality economic evaluations (Sanyal et
al. 2018; Snoswell, Taylor et al. 2020). Some of these show that TM can reduce healthcare and
wider costs, while maintaining or improving the quality of conventional care. For instance, one
scoping review investigated the effectiveness of TM in terms of direct healthcare cost savings
which could result from reduced travel, shorter interactions with clinicians, and moving elements
of care to patients’ homes through, for example, monitoring devices (Snoswell, Taylor et al.
2020). The same study showed that direct cost savings are most likely to be realised in public
health systems because of a reduction in reimbursed patient or clinician travel. Nearly half of the
studies that were reviewed showed that the use of TM could reduce costs, while the remaining
studies found that both cost and effectiveness increased with the TM intervention. It should,
however, be noted that while the evidence for the cost-effectiveness of TM is mixed when only
direct healthcare cost savings are taken into account, studies also suggest that including wider
societal costs savings (e.g. those deriving from reduced patient travel) provide a more generous
assessment of certain TM applications. Most examinations of the cost-effectiveness of TM
applications do not consider the costs for patients related to travel and waiting times, which also
includes patient out-of-pocket expenditure for travel. Additionally, TM can increase accessibility to
healthcare, which has the potential to improve public health, hence reducing the societal cost of ill
health more generally.
In conclusion, the evidence around the cost-effectiveness of TM is mixed. It is likely that it can
reduce direct healthcare costs, particularly in publicly funded healthcare systems. The evidence,
however, is not conclusive. It is difficult to compare across economic evaluations, as they vary
widely in terms of methodology, comparators, disease area and setting. Most cost-effectiveness
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reviews agree is that only considering direct healthcare costs savings from TM applications is
not inclusive enough. This is because TM can result in considerable additional benefits when the
wider societal perspective is considered as opposed to just the narrow health system perspective.
The existing evidence overwhelmingly suggests that the largest potential economic benefits of
the adoption of TM is the potential savings in travel times for patients which leads to productivity
gains as individuals may have to take off less time from work (Snoswell, Taylor et al. 2020).
Indeed, a recent study estimated that under the pre-COVID-19 uptake of virtual consultation in
primary care visits of 4 per cent, the saved travel time a year among the Canadian population
is 8.8 million hours, corresponding to travel expenses (e.g. through saved petrol costs) savings
of CAD 65m a year, which is the equivalent of the total annual household expenditure of 700
Canadian households (comprising a couple and two children) (Canada Health Infoway 2020a).

2.2.2. Reduced travel times and more efficient consultations
The application of TM could enable physicians to manage greater volumes of patients with a
similar amount of resources, improving productivity and lowering marginal cost per patient.
The productivity gains could be achieved through: (1) reduced travel times for physicians to the
patient (e.g. when serving rural communities); (2) shorter consultation times (e.g. if face-to-face
consultations are substituted for video consultations of a shorter duration); and (3) fewer missed
appointments. Each of these are discussed below.
Evidence from the United States suggests that when nurses can substitute in-person visits to
patients with remote consultations (e.g. videoconferencing), their capacity to deal with patients in
the same amount of time could increase substantially, saving a lot of driving minutes (Dimmick
et al. 2000). Furthermore, an evaluation in Canada of ‘The Northern Health Authority’ also found
a reduction in travel time for physicians by substituting in-person visits with teleconsultations
(Schaafsma et al. 2007). The reduced travel time for physicians may not only improve the number
of patients they can help in a given time period but can also lead to lower direct healthcare
spending associated with travel cost compensation.
With regards to more efficient consultations, the existing evidence distinguishes between
synchronous (e.g. real-time) and asynchronous consultations. Overall, the evidence on whether
synchronous teleconsultations decrease actual consultation times is mixed. While some studies
show that consultation time could be shorter (Buvik et al. 2016; Greenhalgh et al. 2018; Nordal
et al. 2001), others show no time gains (Agha et al. 2009; Oakley et al. 2000), and others still
show that teleconsultations could lead to longer consultation times (Benger et al. 2004). There
is, however, some evidence suggesting that when in-person consultations are substituted with
asynchronous TM services (e.g. in dermatology or radiology, when the patient and clinician are
not in the same location nor at the same point in time) efficiency gains could emerge. That is,
a specialist may review a patient’s clinical notes or images at a time convenient for them and
potentially in faster than it would take to see all patients face-to-face (Harno et al. 2000). As
described earlier, in the area of dermatology, patients or primary care clinicians can send clinical
information or images to a specialist for review and, based on the assessment, can be referred
back to primary care, discharged or referred to an in-person consultation with a specialist
(Eminović et al. 2010; Snoswell et al. 2016). An asynchronous consultations has been found
in one study to be only one tenth of the length of a traditional in-person consultation (Loane
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et al. 2000). Furthermore, an evaluation of The Champlain BASE™ eConsult Service in Ontario
found that, when primary care community clinicians can send asynchronous consultations
to specialists, it has led to a reduction in cases that would otherwise have been referred to an
in-person consultation by 50 per cent and only 18 per cent of cases needed a further referral
for an in-person consultation (Liddy et al. 2017). Further evidence from the clinical area of
dermatology suggests that the application of asynchronous consultations has led to a reduction
of 68 per cent of in-person consultations as they were not necessary (Cheung et al. 2019;
Liederman et al. 2005).

2.2.3. Reduced emergency care usage and fewer missed appointments
There is evidence that TM can lead to lower levels of emergency care usage. For instance,
videoconferencing can enable assessments to be made as to whether an ambulance needs to
be sent or whether redirection to a primary care provider is more appropriate (Langabeer et al.
2016). The application of TM in emergency care settings has been found to reduce admissions
to emergency departments by over 50 per cent. Furthermore, a recent study shows that the
application of TM in an emergency care setting has the potential for better resource sharing and
allocation among different healthcare providers, and reduces the overall usage of emergency
services as potential patients can be more efficiently triaged before they potentially enter the
emergency room. Some patients also use the emergency care department for minor problems
that could be treated by a community clinician instead because they do not have a regular primary
care provider available (Sun et al. 2020). In such cases, the availability of a primary care provider
through teleconsultations could potentially reduce the number of individuals seeking care in
emergency departments. Lastly, missed appointments impose a relatively large cost to the
health system. Even though health practitioners can perform other tasks or see the next patient
instead, time is still wasted in each instance of a missed consultation as the practitioner must first
ascertain that a patient has, indeed, missed their appointment and then decide how best to use
that time. Missed appointments could also pose an opportunity cost as other patients who were
originally unable to book an appointment may have to forego a treatment. There is some evidence
that when patients do not have to travel to their primary care provider, they are less likely miss the
appointment (Hager et al. 2018; Pinar et al. 2020). It has been estimated missed appointments
cost the United Kingdom National Health Service GBP 216m every year, based on about 5 per cent
of appointments being missed (NHS 2019). There is also evidence that the number of missed
appointments could be even larger than 5 per cent in Canada (Glauser 2020).

2.3. TM and access to care
The convenience of consulting a health practitioner remotely through a variety of different
TM applications has the potential to reduce barriers to access to health care, including for
underserved populations (e.g. ethnic minority groups, lower income households) and/or
communities in remote locations, patients with mobility issues and those with an inability to take
time off work. The scientific literature reports that patients and health professionals express a
great degree of content with using TM (Akiyama & Yoo 2016; Bastola et al. 2020; Caffery et al.
2017; Donaghy et al. 2019; Eze et al. 2020; Finnane et al. 2017; Kruse et al. 2017a; Orlando et al.
2019; Vyas et al. 2017). In their systematic review, Mold et al. (2019) found that acceptability and
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ease of use of TM was strong amongst patients, including those with long-term conditions and
those located in remote areas. Patients used predominantly teleconsultations when they did not
deem face-to-face consultations as really necessary, even for long-term and chronic conditions
such as diabetes and hypertension, as well as non-urgent conditions such as skin problems, lowlevel pin, sleeping problems and coughs. This suggests that patients prefer teleconsultations for
their convenience. Bashshur et al. (2016) found support from patients for TM across a number
of areas. First, patients were in favour of having access to their physician over the internet
or telephone outside usual treatment hours and when seeking advice on health, renewing
prescriptions and making appointments. Second, patients were satisfied with the convenience
of teleconsultations, which they equate with face-to-face consultations, except if they believe a
condition requires close physical examination. Finally, patients were found to adhere to health
advice and coaching provided by nurses over the telephone or via video conference, on problems
of depression, chronic pain and mobility difficulty. One important aspect of moving from faceto-face to remote consultations from a patient perspective is the continuity of care. That is,
remote consultations are perceived to work best when patients can engage with a familiar or
trusted physician. Therefore, a hybrid approach with initial face-to-face appointments to build
relationships first followed by remote consultations could be preferred by some patients (Horton
& Jones 2020).
Overall, patients experience TM as a means to improve the overall experience in interactions with
the health system, especially in the domains of service accessibility and comfort of access. The
reduced need to travel and less waiting time have a strong influence on a patient’s satisfaction
with TM-enhanced services such as remote consultations, among others. Patients in the working
population and those with mobility problems in particular report positive experiences using TM.
In terms of concerns regarding data security, patients seem to be generally satisfied with their
personal information shared through ICT systems as long as their data remains confidential.
Yet, there are some concerns that for instance videoconferencing could risk the breach of
the confidentiality of the patient’s health information. While TM tends to improve satisfaction
across different patient populations, there is evidence that patients from ethnic minorities
are especially satisfied with healthcare provided through TM as their access to healthcare
tends to, in general, be more limited compared to non-minorities. Teleconsultations improve
access for these groups (Caffery et al. 2017). For instance, a lack of access to quality health
services has been identified as one of the main determinants of the healthcare gap between
the indigenous and non-indigenous populations in Canada, with large sums of the available
healthcare budget in Northern Canada being spent on medical travel and accommodation for
health practitioners (Jong et al. 2019). It is, however, important to highlight the fact that, while
TM can increase access to underserved populations, there is also a risk that further adoption
could increase existing healthcare access disparities as certain population groups could be
left behind if TM is implemented. These include individuals without access to broadband or
wireless telecommunication technologies (e.g. smartphone), those with language barriers and
those populations with limited digital literacy (Uscher-Pines & Martineau 2021). Evidence from
virtual consultations from the United States during pandemic suggests that the substantial
shift in uptake of virtual consultations during the first months of the COVID-19 pandemic was
characterised by existing disparities, with patients from ethnic minority backgrounds and lower
education populations less likely to use remote services (Fischer et al. 2021).
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3

Quantifying the potential societal impacts
associated with the use of TM in Canada

Addressing the second research question, in this chapter we aim to quantify some of the
potential impacts of a permanent increase in the uptake of TM following the easing of the
COVID-19 pandemic. There are several different domains that warrant potential monetisation
when considering the societal impacts associated with further adoption of TM. While Chapter 2
highlighted an array of potential areas, we focus only on those where we believe there is robust
enough evidence to justify a monetisation of benefits. For example, if TM leads to better health
outcomes one could monetise them by calculating the monetary value of QALYs gained or the
value of lives saved (e.g. if there is a decrease in mortality rates). Our evidence review, however,
concluded that the evidence for health outcome improvements is mixed and hence we do not
quantify such benefits in our analysis. Furthermore, if teleconsultations lead to efficiency gains
because clinicians can treat more patients within a given period compared to SC, then one could
also monetise such efficiency gains. Yet, here too, the findings of existing research are mixed, so
we do not include them. Based on the review of benefits presented in Chapter 2, we model three
tangible and intangible impacts as reported in Table 3.1.
First, we quantify the value of time saved associated by patients who do not have to travel for
consultations with a primary care provider (PCP). To that end, we calculate the potential hours
saved under different scenarios of TM adoption for primary care visits and then apply the hours
saved in a macroeconomic computable general equilibrium (CGE) model based on the Canadian
economy. We consider that some of the time saved will have a positive effect on productivity (e.g.
fewer working hours lost) and some of the additional time will increase available leisure time. In
the analysis we value both additional work and leisure time.
Second, we calculate the direct healthcare cost savings that would result from fewer emergency
department (ED) visits if some (unnecessary) visits could be avoided through teleconsultations.
Each year, a relatively large proportion of Canadian’s report to using the emergency department
for visits that could be taken care of through a regular primary care provider (e.g. General
Practitioner (GP) or family doctor). Furthermore, every year many appointments with clinicians
are missed. In addition to the potential healthcare cost savings from fewer ED visits we also
calculate the potential cost savings from fewer missed appointments associated with an
increased adoption of TM.
Finally, at least 3 per cent of Canadians report that they do not have a regular PCP available in
their local area of living. This not only has potentially negative consequences for their health but
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can also be associated with large travel times if these individuals need to visit a physician that is
far away from their location. While we already quantify the tangible benefits of fewer travel hours,
there is also a potential intangible well-being loss associated with not having a regular PCP. We
apply the well-being valuation approach that has been emerging in the scientific literature to value
the well-being effects of things that do not have a direct market value, such as feelings or states
of health (Howley 2017). This approach measures the monetary value that an individual would
have to be compensated to have the same level of life-satisfaction in the absence of a negative
factor, such as not having a PCP available. In recent years, it has become increasingly important
for economic appraisals to consider the wider social value and not only the direct financial values
of any infrastructure projects.
Table 3.1: Types of benefits associated with TM monetised
Type

Measure

Description

Methodology

Tangible

Value of time saved

Individuals save time as teleconsultations
reduce time travelled and waiting at care
provider’s premises. The time saved can be
spent on leisure activities or means less working
time lost resulting in an increase in productivity

Computable
general
equilibrium
(CGE)
modelling

Direct healthcare cost
savings through lower
usage of emergency
services and fewer
missed appointments

The unit healthcare cost for emergency
services are much higher than for other
modes of services (e.g. primary care). If some
(unnecessary) emergency department visits
can be substituted by teleconsultations, there is
scope for healthcare cost savings. Furthermore,
missed appointments cost the Canadian health
system each year millions of dollars

Healthcare
cost
modelling

Welfare gain
access PCP in rural
communities

Individuals without a regular PCP available
in their area may miss out on important
health services which may impact their life
satisfaction. We monetise the level of potential
individual well-being benefits if people without
access to primary care provider in the area
could use teleconsultations instead

Well-being
valuation
approach

Intangible

As discussed above, there are several potential additional domains such as potential efficiency
and patient health gains in the health system that could be monetised but due to a lack of
good evidence have been excluded. Yet, if TM would, indeed, lead to better health outcomes for
patients, the estimates produced in this chapter would be an underestimation of the true benefits.
Equally, if the adoption of TM would lead to a deterioration of patient health compared to SC, then
the estimates would represent and overestimation of the benefits.
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Across each of the impacts that are monetised, we apply different scenarios varying in the
assumption on the level of usage of TM within the three types of impacts. Following a similar
approach as Canada Health Infoway (2020a) we apply the following usage rate scenarios:
•

5 per cent;

•

10 per cent;

•

25 per cent; and

•

50 per cent.

It is important to highlight that, depending on which of the three types of impacts is being
analysed, the different TM usage rate scenarios vary.
For example, with regards to the estimated benefits of time saved, a 5 per cent usage scenario
assumes that 5 per cent of primary care consultations would be held remotely. In the preCOVID-19 era, it was estimated that about 4 per cent of primary care consultations were held
remotely (Canada Health Infoway 2020a). Therefore a 5 per cent adoption scenario would
represent a small increase (1 percentage point) to the current level of primary care visits that are
held virtually (e.g. through email or video conferencing). At the other end of the assumed scenario
spectrum, 50 per cent would represent levels observed during the COVID-19 pandemic (Canada
Health Infoway 2020b), or in other words an upper bound of the number of consultations that
could be replaced through TM in a post-COVID-19 situation, at least in the short-term. The 10 per
cent adoption scenario is slightly more realistic. For instance, the United Kingdom National Health
Service’s ‘Long-Term Plan’ for transforming outpatient care using technology states the desire to
offer all patients the choice of digital interactions, including the use of teleconsultations within
five years, with a goal of removing 30 million face-to-face appointments, or about 10 per cent of
total face-to-face appointments (Greenhalgh et al. 2018).
For the analysis concerning potential benefits associated with fewer emergency visits and
missed appointments, we quantify the direct healthcare cost savings associated with substituting
between 5 per cent and 50 per cent of unnecessary emergency visits or reduce the number of
missed appointments through the offering of remote consultations to patients. That is, with
regards to emergency care visits, by applying these usage scenarios we assume that a proportion
of all unnecessary emergency department visits could be replaced with remote consultation
(e.g. cases where the patient states the visit was not a real emergency but there was no other
option available) but not all non-emergency visits can be treated remotely and that some patients
will continue to prefer face-to-face consultations despite being offered a remote consultation.
Because of people having to travel long distances or pressing work commitments they often miss
appointments with their primary care provider. With regards to the analysis related to missed
appointments, because there is no data to directly attribute the offering of remote consultations
to fewer missed appointments, we assume with the scenarios that a proportion (5 per cent to
50 per cent) of missed appointments each year would not occur if the patient would have been
offered a remote consultation instead of a face-to-face consultation.
Lastly, with respect to the analysis on welfare gains from providing access to a primary care
provider, applying different usage rate scenarios we assume that a proportion of individuals
(between 5 per cent and 50 per cent) of those that report not having a primary care provider
available in the local area would be provided access through remote consultations.
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Before we provide more detail on how we monetise the three types of impacts, the key findings of
this chapter can be summarised as follows:
Box 3.1: The monetised value of TM in terms of 1) time saved; 2) fewer emergency room visits and
missed appointments; and 3) access to physicians
• A more permanent increase in the use of TM in Canada is estimated to be associated with an economic
value of time saved worth up to CAD 5bn per year. An increase to 50 per cent teleconsultations compared
to a baseline of 4 per cent of primary care consultations being held remotely before the COVID-19
pandemic is estimated to be associated with in an increase in economic value by about CAD 5bn per
year, corresponding in terms of its value to about 2 per cent of Canada’s total annual health expenditure.
• A more permanent increase in the use of TM in Canada could be associated with fewer unnecessary
emergency care visits and missed appointments worth up to CAD 147m in direct healthcare cost savings
per year. Each year a relatively large proportion of Canadians use a hospital emergency department
for visits that could appropriately be treated through a regular primary care provider (e.g. GP or family
doctor). Care provided in emergency care for the same condition tends to be more expensive than care
provided in primary care settings. Furthermore, every year a large number of appointments with clinicians
are missed. We estimate that if 50 per cent of unnecessary emergency department visits or missed
appointments could be averted through offering teleconsultations to Canadians, the Canadian healthcare
system could save up to CAD 89m and CAD 58m as a result of few emergency room visits and missed
appointments, respectively.
• Providing access to a primary care provider is associated with positive well-being effects worth
up to CAD 611m per year. At least 3 per cent of Canadians report that they do not have a regular
primary healthcare provider available in their local area. This not only has potentially direct negative
consequences for their health but for their wider well-being and general life satisfaction. We estimate
that if 5 per cent of individuals reporting not having access to a primary care provider would be provided
access through teleconsultations the aggregated well-being value across Canada is CAD 61m per year,
which increases to CAD 611m per year if we assume that 50 per cent of those without primary care
provider could be helped through remote consultations.

3.1. The economic value of time saved associated with the use of
teleconsultations
Considering the vast size of Canada, large amounts of time are spent travelling from one place
to another, particularly in more remote areas, with healthcare visits being no exception. The
avoidance of travel to see a healthcare provider could thus result in a large amount of time
being saved if in-person consultations could be replaced by remote consultations without
having negative effects on the quality of care (Canada Health Infoway 2020a). Specifically, for
the working population, doctor visits often result in absence from work. Unless this absence
is taken as part of an individual’s annual leave allowance (which would have a negative effect
on the individual in terms of less leisure time), it is linked directly to the amount of economic
output (e.g. gross value added) that a person generates. At the individual level, this may be fewer
customers served or fewer products produced, leading to, at the company level, lower amount of
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production and revenue and, at the macroeconomic level, lower overall output of the economy.
Critically, as the economy is a complex system of interactions among many economic agents,
this will affect other individuals and firms through an array of multiplier effects, leading to further
indirect economic losses. Furthermore, if individuals substitute time for travelling to a medical
appointment taken from their leisure time, it could also have negative economic effects as
individuals may directly spend less on leisure activities.
By reducing the time that a person needs to travel for a doctor’s appointment – as well as time
spent waiting at the healthcare facility – TM can reduce the otherwise hidden costs to the
economy and increase the overall GDP of Canada. To estimate the potential tangible economic
implications, we consider the time saved on travelling and waiting for consultations following a
similar approach as two previous studies (Canada Health Infoway 2012; de Lacy 2018).
Note that the technical calculations for the travel time saved and the subsequent economic
benefits in terms of GDP are provided in more detail in Appendix A. In what follows we describe
briefly the approach taken.

3.1.1. Calculating travel time saved
Canada is very specific for its size and geographical structure, with most of the population living
near the United States border while the rest of the country is relatively sparsely populated with many
rural areas. In order to better appreciate the difficulties that some Canadians may have in accessing
healthcare, we analyse he precise location of all healthcare facilities in Canada, as provided by the
Healthsites.io project (see Healthsites 2021),10 and estimate the minimum average distance at a
given point on the Canadian map to the nearest primary care facility. This is done at the level of 293
census divisions (based on the 2016 census) to capture the full extent of geographical variance.
Census divisions are provincially legislated areas (such as county, municipalité régionale de comté
and regional district), or their equivalents, as they represent intermediate geographic areas between
the province/territory level and the municipality (census subdivision). The resulting distribution of
population and healthcare facilities is shown in Figure 3.1.

10

The project includes the precise location of all healthcare facilities in Canada, focusing on all clinics, hospitals,
doctors’ and dentists’ practices and other relevant healthcare facilities that provide primary care for patients.
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Figure 3.1: Locations of healthcare facilities in Canada and their overlap with population density.

Sources: Canadian Census of Population 2016, Project Healthsites.io data.
Notes: Cyan points represent clinics, hospitals, doctors’ and dentists’ practices and other relevant healthcare
facilities that provide primary care. The list excludes therapeutical and social facilities, pharmacies and nursing
homes. Area colours represent the average population density, with light colors representing low population density
and dark colors representing high population density.

To calculate the average minimum distance to a healthcare facility, we simulate 1,000 randomly
distributed points in each census division (293,000 locations in total) and estimated the ‘as-thecrow-flies’ (i.e. straight-line) distance between the simulated point and the nearest facility.
Subsequently, we use the average minimum distance for all such simulated points in each
census division, with each point having the same weight,11 and then obtain the weighted average
minimum distance at the level of province, with the total population per census division serving as
a weight. Since we do not assess the exact road length, which will virtually always be greater than
the estimated straight-line distance, the resulting estimates are conservative.

11

Census divisions are rather homogenous, mostly covering either urban or rural areas, so the resulting distortion in
using randomly distributed points for estimation is minimal.
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In order to derive the total number of hours spent for healthcare appointments, we additionally
use data from the Canadian Community Health Survey.12 First, we take the total number of
medical visits a year, which includes appointments with primary care facilities (e.g. GP or family
doctor, nurse) as well as specialist appointments (e.g. eye doctor). Second, we gather information
by province on the average waiting time patients experience for every visit between the time
of their appointment and the time they were seen, and consider an average of 20 minutes of
consultation time with the doctor, based on previous information (de Lacy 2018). We make an
implicit assumption throughout our analysis that there would be effectively no waiting time in
case of TM as there is no need to arrive early at a facility and individuals can continue working
until their appointment. Table 3.2 reports the average distance to the closest healthcare facility,
the average waiting time at the healthcare facility before the consultation and the total hours
spent in health visits per annum.
Based on the Canadian Community Health Survey, the average waiting time for a patient between
scheduled appointment and until she sees the clinician is approximately 44 minutes, with
regional variation across the provinces. The population weighted average distance to the closest
healthcare facility is calculated at about 14 km (one way). Assuming a travel speed of 2 minutes
per km and combining this information with the total number of visits per year, we estimate that
about 313 million hours are spent for healthcare visits each year across Canada.

Table 3.2: Travel distance, waiting times and estimated total hours spent for healthcare visits per year
Average travel distance
to the closest healthcare
facility (km)

Waiting time of
appointment until
seen (minutes)

Total hours for
healthcare visits

Canada

14.1

44.2

313,269,261

Newfoundland and Labrador

34.7

48.1

9,048,918

Prince Edward Island

14.9

47.1

745,945

Nova Scotia

13.2

42.9

5,523,262

New Brunswick

19.2

41.4

5,998,619

Quebec

11.9

55.3

68,711,561

Ontario

8

42.5

88,618,852

Manitoba

20.5

44.3

14,884,818

Saskatchewan

35.7

46.5

15,922,827

Alberta

21.3

39.4

55,322,246

British Columbia

16.6

34.6

44,939,453

133

39.7

3,552,760

Territories

Notes: Calculated based on data from Healthprojects.io and average waiting times by provinces as reported by
individuals in the Canadian Community Health Survey.

12

For more information about the Canadian Community Health Survey see CCHS (2021).
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For the analysis of the potential hours saved by adopting more teleconsultations, we assume
that only primary care visits to GPs, family doctors or nurses could be substituted through the
application of TM.13 There are, of course, many other applications that would be able to be
substituted. For instance, there is some evidence that a consultation with an eye doctor could
also be conducted virtually (e.g. through videoconferencing). To be conservative, however, we
have not assumed that these would not be affected in our analysis. Based on the different
TM adoption scenarios, we have calculated how many hours could be saved each year by
substituting in-person visits with teleconsultations. Table 3.3 reports the findings.
We estimate that if 5 per cent of all primary care visits per year are substituted by
teleconsultations, about 11 million hours are saved, which could be used for other purposes,
such as to work or for leisure activities. If 50 per cent of in-person primary care visits to a GP are
replaced by teleconsultations, about 109 million hours would be saved every year.

Table 3.3: Estimated total hours (work and leisure) from substituting in-person primary care visits
with teleconsultations
Hours saved per annum by TM usage scenario
5 per cent

10 per cent

25 per cent

50 per cent

10,978,006

21,956,011

54,890,028

109,780,056

383,696

767,392

1,918,480

3,836,960

28,145

56,289

140,723

281,446

Nova Scotia

209,596

419,192

1,047,981

2,095,962

New Brunswick

219,381

438,762

1,096,904

2,193,808

Quebec

2,014,671

4,029,342

10,073,354

20,146,708

Ontario

Canada
Newfoundland and Labrador
Prince Edward Island

2,891,092

5,782,183

14,455,458

28,910,916

Manitoba

588,739

1,177,479

2,943,697

5,887,394

Saskatchewan

617,706

1,235,412

3,088,529

6,177,059

Alberta

2,073,511

4,147,022

10,367,555

20,735,110

British Columbia

1,798,486

3,596,972

8,992,431

17,984,861

152,983

305,966

764,916

1,529,831

Territories

Notes: Table reports hours saved associated with TM adoption in primary care settings across different usage
scenarios (5 per cent; 10 per cent; 25 per cent; 50 per cent). The pre-COVID-19 rate of adoption of TM in primary care
is estimated to be about 4 per cent. The potential hours saved for a 5 per cent; 10 per cent; 25 per cent and 50 per
cent usage rate of TM are reported.

13

To calculate the relevant primary care consultations, we calculate the share of primary care visits to GPs, family
doctors and nurses relative to all consultations across all provinces based on data from the Canadian Community
Health Survey and multiply with the known total number of consultations in a year, as reported in Table 4.8 below.
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3.1.2. The economic value of time saved
To quantify the monetary value of time saved, we develop a multi-sector computable general
equilibrium (CGE) model, which we calibrate to the Canadian economy. Our model simultaneously
solves multiple equations whereby firms supply goods and demand inputs of production. A
representative household maximises a welfare function by demanding final consumption goods
and leisure, in-exchange for supplying their labour-time and capital as input of production for firms.14
To quantify the economic value of TM, we compare a baseline TM scenario with four scenarios
in which the use of TM rises to 5 per cent, 10 per cent, 25 per cent and 50 per cent of primary
consultations that are held remotely. We compare the four TM counterfactual usage scenarios
against two different baseline scenarios. First, a baseline scenario in which we assume all
consultations with a PCP are face-to-face, which provides us with the total economic value of
TM. Second, a baseline scenario in which we apply that 4 per cent of consultations are already
held remotely and we calculate the additional economic value of moving to 5 per cent, 10 per
cent, 25 per cent and 50 per cent of consultations being held remotely. Given limited space,
below we provide a general description of the model and focus on how time saved is linked to a
rise in welfare and productivity. Appendix A.2 provides more technical details on the workings of
this model.
In both baseline scenarios, the Canadian economy is endowed with a total amount of finite time
which depends on the population size, the demographic structure of the working age population,
and labour market participation rate. Adults choose to spend time on various activities, ranging
from work, leisure (e.g. physical activity, entertainment) and sleep. In addition, some of this
time is spent on travelling to and waiting for their PCP consultation. This is a lost resource,
or an opportunity cost to the Canadian society, which can be labelled as ‘lost welfare’. The
distribution between labour and leisure in monetary terms is calibrated to the baseline Canadian
national accounts (explained in detail in Appendix A.2.3). In the counterfactual scenarios,
an increase in TM saves more time which ultimately raises welfare because households
re-allocate endogenously leisure and labour to maximise their welfare. The explanation of
the model’s mechanics is provided in detail in Appendix A.2.1. The intuition is as follows: we
calculate the number of wasted hours that could be saved by introducing more TM in the form
of teleconsultations (provided in Table 3.3). With less time wasted, individuals can spend the
additional time on additional leisure activities, which may not directly return an economic value
measured through a market transaction (e.g. covered directly in GDP) but nevertheless raises
the utility, or welfare, of individuals.15 Furthermore, they could substitute some of this additional
leisure time for engaging in more work activities. This raises households’ income, allowing them
to consume more marketed goods and thus also raises welfare. In addition, within a general
equilibrium setting, the rise in labour supply enables firms to access more labour inputs, making

14

Note that to simplify the model, but without compromising our results, we aggregate all final demands into a
single account (i.e. private, public, investment and net export are merged). This removes our need for additional
assumptions regarding closure rules, but allows us to focus carefully on the assumption of labour-leisure
substitution.

15

In economic terms, utility, or welfare, refers to the total satisfaction received from consuming a market or non-market
good or service.
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goods produced at a lower cost. This makes them more affordable for household to buy even
more goods. Our general equilibrium model captures these various forces and quantifies the
additional welfare generated by time savings.16
Table 3.4 and 3.5 report our findings for the two different baseline scenarios. Table 3.4 shows
the results based on a baseline scenario without teleconsultations, whereas Table 3.5 shows the
results for a baseline scenario of pre-COVID-19 4 per cent teleconsultations. The tables separate
the pure GDP value, which comes from our ‘traditional’ approach for calculating GDP, from the
total welfare that also includes the value of household leisure.17
According to Table 3.4, the economic value of 5 per cent of in-person consultations in primary
care being held remotely instead is CAD 320m a year in GDP terms.
Also adding the value of increased leisure time, the total economic value increases to CAD 544m
a year. If we assume 10 per cent of primary care visits will be held remotely instead of in-person,
the economic value of TM is CAD 640m a year in GDP terms and CAD 1,088m a year if we also
consider the value of increased leisure time. The economic value of TM assuming a 50 per cent
usage rate, similar to what we have observed during the COVID-19 pandemic, is CAD 3,203m a
year in GDP terms and CAD 5,446 a year when adding the value of increased leisure time.
Note that the estimated values reported in Table 3.4 represent the total economic value of
using TM in primary care settings as they are compared against a baseline scenario of no
teleconsultations. However, it is estimated that before the COVID-19 pandemic about 4 per cent
of primary care consultations were already held remotely through teleconsultations. Hence, to
calculate the additional economic value compared to this baseline of existing teleconsultations,
we must consider the findings presented in Table 3.5.

16

Note that in this study, we do not directly model the possibility that a higher proportion of healthcare appointments
are made by the elderly, who are retired, and whose values of time would be lower than the working population.
Instead, to simplify, we assumed one aggregated household which would indirectly account for all types of
population and estimated an average hourly value of leisure. Workers in our model are, therefore, considered a
weighted combination of all age groups. Given that a weighted average based on the age profile of the Canadian
population by provinces is applied, we are not concerned that this is affecting the analysis and its findings
substantially.

17

Note that baseline GDP is CAD 2,142bn (2017), while the total calibrated welfare measurement is CAD 5,525bn.
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Table 3.4: Economic value of time saved – Baseline scenario no teleconsultations
TM usage scenario (CAD, million, per year)
5 per cent

10 per cent

25 per cent

50 per cent

320.0

640.0

1,600.7

3,203.6

Newfoundland and Labrador

4.9

9.8

24.5

49.0

Prince Edward Island

0.9

1.8

4.6

9.2

Nova Scotia

6.5

12.9

32.3

64.6

New Brunswick

5.3

10.6

26.5

53.1

Quebec

63.8

127.5

318.9

638.3

Ontario

123.5

247.0

617.8

1,236.4

Manitoba

10.2

20.4

51.1

102.3

Saskatchewan

11.5

23.0

57.5

115.0

Alberta

48.9

97.8

244.5

489.3

British Columbia

42.8

85.6

214.1

428.5

1.6

3.2

7.9

15.8

544.07

1,088.27

2,721.61

5,446.27

Newfoundland and Labrador

8.3

16.6

41.6

83.2

Prince Edward Island

1.6

3.1

7.8

15.6

11.0

21.9

54.9

109.8

9.0

18.0

45.1

90.2

Quebec

108.4

216.8

542.3

1,085.2

Ontario

Panel A. GDP only
Canada

Territories
Panel B. GDP plus value of leisure
Canada

Nova Scotia
New Brunswick

210.0

420.0

1,050.4

2,102.0

Manitoba

17.4

34.8

86.9

174.0

Saskatchewan

19.5

39.1

97.7

195.5

Alberta

83.1

166.2

415.7

831.8

British Columbia

72.8

145.6

364.0

728.5

2.7

5.4

13.5

26.9

Territories

Notes: Table reports monetised benefits of TM across different usage scenarios (5 per cent; 10 per cent; 25 per
cent; 50 per cent). Estimated are the GDP value of time saved and the economic value of additional leisure time
associated with a reduction of time spent visiting a primary care provider. The reported benefits by scenario are
compared against a baseline scenario of no adoption of teleconsultations and therefore represent the total value of
teleconsultations associated with more time saved.

We estimate that an increase from 4 per cent of primary care consultations to 5 per cent
would increase Canada’s GDP per year by CAD 64m. Adding the gains from additional leisure
time results in an increased economic value of CAD 108m a year. An increase to 10 per cent
teleconsultations, compared to a 4 per cent baseline, would increase Canada’s GDP by CAD
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384m a year. Adding gains from additional leisure time results in an increased economic
value of CAD 653m a year. Assuming 50 per cent of in-person primary care visits substituted
by teleconsultations, we estimate an increase in Canada’s GDP by about CAD 2,948m a year,
compared to a baseline scenario of 4 per cent teleconsultations. Adding the gains from additional
leisure time, we estimate an increase in economic value by about CAD 5,011m a year.
Table 3.5: Economic value of time saved – Baseline scenario pre-COVID-19 levels of
teleconsultations
TM usage scenario (CAD, million, per year)
5 per cent

10 per cent

25 per cent

50 per cent

64.00

384.06

1,344.75

2,947.62

Newfoundland and Labrador

0.98

5.87

20.55

45.05

Prince Edward Island

0.18

1.10

3.84

8.42

Nova Scotia

1.29

7.74

27.11

59.43

New Brunswick

1.06

6.36

22.28

48.83

Quebec

12.75

76.53

267.95

587.33

Ontario

24.70

148.23

519.01

1,137.65

Panel A. GDP only
Canada

Manitoba

2.04

12.27

42.96

94.17

Saskatchewan

2.30

13.79

48.27

105.81

Alberta

9.78

58.66

205.39

450.20

British Columbia

8.56

51.37

179.87

394.27

Territories

0.32

1.90

6.65

14.57

108.83

653.03

2,286.37

5,011.03

Newfoundland and Labrador

1.66

9.98

34.94

76.58

Prince Edward Island

0.31

1.87

6.53

14.32

Nova Scotia

2.19

13.17

46.10

101.04

New Brunswick

1.80

10.82

37.88

83.02

Quebec

21.68

130.12

455.57

998.47

Ontario

42.00

252.04

882.44

1,934.04

Panel B. GDP plus value of leisure
Canada

Manitoba

3.48

20.86

73.04

160.08

Saskatchewan

3.91

23.44

82.07

179.87

Alberta

16.62

99.74

349.20

765.35

British Columbia

14.56

87.35

305.82

670.26

0.54

3.23

11.30

24.78

Territories

Notes: Table reports monetised benefits of TM across different usage scenarios (5 per cent; 10 per cent; 25 per
cent; 50 per cent). Estimated are the GDP value of time saved and the economic value of additional leisure time
associated with a reduction of time spent visiting a primary care provider. The reported values by scenario are
compared against a pre-pandemic baseline scenario of 4 per cent adoption of teleconsultations.
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3.2. Estimating the direct healthcare cost saved due to fewer
emergency department visits and fewer missed appointments
In Canada, every fifth ED visit is a result of an alternative healthcare professional not being
available at the time, even though the underlying issue may not be an emergency and could be
treated by a general practitioner. At the same time, running emergency rooms is expensive as it
requires highly trained staff and equipment to be available immediately at any time. According
to the Canadian Institute for Health Information, CAD 2.4bn was spent on emergency services in
2019, a 52 per cent increase over the last decade (CIHI 2020a). Even a minor shift towards more
standard method of care for non-urgent cases could, therefore, result in a significant reduction in
the overall healthcare costs, as costs for consultations in emergency care settings are associated
with higher costs for the same treatment. What is more, de Lacy (2018) suggests that access to
healthcare providers through TM can reduce the number of missed appointments, particularly for
the working population, which both dissipate the healthcare system’s scarce resources through
wasting doctors’ and nurses’ time and cause delays in treatment of other patients. A recent
study conducted by the University of Montreal indicates that 7.7 per cent of all appointments are
missed, a figure comparable to the average of 5 per cent, or more than 15 million, appointments
missed in the United Kingdom (Claveau et al. 2020; NHS 2019). At the same time, previous
studies (see e.g. Bigby et al. 1983; Kaplan-Lewis & Percac-Lima 2013; Wesch et al. 1987) signal
that no-show prevalence may be as high as 23 per cent. As pointed out by de Lacy (2018), missed
appointments are most common among the working-age population, with those aged 30–39
responsible for a rate of missed appointments that is three times higher than the overall national
average. Reasons for not attending vary. For instance, the analysis by Claveau et al. (2020) show
that 20 per cent of all appointments were missed due to work obligations; 15 per cent due to
transportation problems; 15 per cent due to family obligations and further 14 per cent due to
feeling too sick to travel (the remaining reasons were ‘resolved issue prior to the appointment’
and ‘having consultations elsewhere’). It is, therefore, reasonable to assume that at least some
of the missed appointments could be prevented through TM by allowing workers to call for
the appointments from work and not requiring travel, reducing the pressure on the healthcare
system and potentially reducing costs. The adoption of TM could bring change to people’s lives
and provide more accessible healthcare, particularly to those living in remote areas who may
otherwise have to travel a substantial distance to the closest healthcare provider.
To calculate the healthcare cost savings from fewer emergency visits and missed appointments
we draw on several different data sources. First, Table 3.6 shows at the level of the province
and territory (hereafter province) some of the key characteristics used in the analysis, including
data on the population, population density and number of physicians. We can see that the
provinces differ substantially in their area and population density, with the Northwest Territories,
Newfoundland and Labrador, Saskatchewan and Manitoba in particular being sparsely populated.
As the number of physicians per 1,000 inhabitants is consistent across Canada, ranging from
2.2 to 2.5 in most provinces, the number of physicians per 1,000 km2 varies significantly across
the provinces. Importantly, the distribution of physicians in Canada follows that of the general
population. This applies also to the individual specialisations.
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Table 3.6: Key geographical statistics by province/territory, latest available data
Pop.
All
density
physicians
per km2

Physicians Physicians
per 1,000 per 1,000
population
km2

Population

Land area
in km2

Newfoundland and Labrador

519,716

370,514

1.4

1,501

2.9

4.1

Prince Edward Island

142,907

5,686

25.1

289

2.0

50.8

Nova Scotia

923,598

52,942

17.4

2,481

2.7

46.9

New Brunswick

747,101

71,389

10.5

1,787

2.4

25.0

8,164,361 1,356,625

6.0

20,680

2.5

15.2

Quebec

13,448,494

908,699

14.8

30,171

2.2

33.2

Manitoba

Ontario

1,278,365

552,371

2.3

2,871

2.2

5.2

Saskatchewan

1,098,352

588,244

1.9

2,424

2.2

4.1

Alberta

4,067,175

640,330

6.4

10,143

2.5

15.8

British Columbia

4,648,055

922,503

5.0

11,742

2.5

12.7

113,604 3,496,285

0.0

161

1.4

0.0

Territories

Source: Canadian Census of Population 2016, Canadian Medical Association.

Table 3.7 shows that most physicians are general practitioners and that their number per 1,000
population is consistent across provinces. This is similar to the distribution of medical and surgical
specialists. On the other hand, the number of services (e.g. consultations and procedures) per
1,000 population – and hence the utilisation of doctors – varies more substantially, with individuals
in Alberta having more than twice as many consultations and visits than those in Prince Edward
Island. Similarly, the number of procedures in some areas (e.g. Manitoba) is twice as high as in
Quebec. This is a key consideration in the analysis for two reasons.
First, the number of services is directly linked to the total societal and healthcare cost: provinces
with higher number of services are therefore likely to see greater absolute cost savings from
introduction of TM. Second, assuming that efficiency of physicians and healthcare facilities as a
whole is consistent across provinces, the mismatch between number of physicians and number
of services per 1,000 population indicates that there is an imbalance in demand for healthcare
that could be lowered through TM. Specifically, as physical distance is generally irrelevant in TM,
individuals from one province (e.g. Ontario) could be redirected to doctors in another (e.g. New
Brunswick), who may have more free capacity. On the one hand, this may result in reduced wait
times, while on the other hand it may result in the provision of better utilised healthcare facilities.
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Table 3.7: Number of physicians by specialisation and number of procedures by province, 2019
Physicians per 1,000 population

Services per 1,000 population

Family
medicine
Medical
Surgical
All Consultations
/ general specialists specialists physicians
and visits
practice

Procedures

Newfoundland and
Labrador

1.8

0.8

0.3

2.9

5,583

1,856

Prince Edward Island

1.2

0.5

0.3

2.0

2,934

1,582

Nova Scotia

1.4

0.9

0.4

2.7

3,758

1,315

New Brunswick

1.5

0.6

0.3

2.4

4,076

2,024

Quebec

1.2

1.0

0.3

2.5

4,909

1,417

Ontario

1.1

0.9

0.3

2.2

5,297

2,523

Manitoba

1.2

0.8

0.3

2.2

5,541

2,873

Saskatchewan

1.3

0.6

0.3

2.2

4,598

2,416

Alberta

1.4

0.9

0.2

2.5

6,557

1,932

British Columbia

1.4

0.9

0.3

2.5

5,750

2,423

Territories

1.2

0.1

0.2

1.4

3,284

686

Source: Canadian Institute for Health Information, National Physician Database, 2018–2019.

Table 3.8 reports the average cost per healthcare service, by type of service and province,
highlighting the stark country-wide differences. For example, the average cost per consultation and
visit in Alberta and Quebec is nearly twice as high as in Newfoundland and Labrador or Nova Scotia.
On average, the cost of consultation is around CAD 135 per consultation. The cost of
psychotherapies and other counselling is lower, averaging around CAD 88 while other
consultations and visits, such as major assessments average around CAD 80. Unfortunately,
the National Physician Database does not provide data on the cost of emergency department
services as opposed to an equivalent service provided by other facilities. Brondani & Ahmad
(2017) report the direct costs (e.g. the cost of the ED visit per se as billed to the government) as
CAD 124 per visit, but also note that there is some variation with regard to the actual cost of each
ED visit, which can be as high as CAD 245. Such cost estimates are reasonable given the overall
cost of running emergency departments is CAD 2.4bn as per above. Considering that there are a
total of 15 million ED visits each year (CIHI 2020b), the average cost per visit is CAD 160.
Compared to the average cost of non-emergency consultations and visits in Table 3.8 of CAD
62, even the lower estimate of an ED visit is at least twice as high, suggesting that there is a
substantial room for cost savings by allowing some of the non-urgent ED visits to happen online
or over telephone, particularly as nearly one third of all Canadians visit ED at least once per year
(see Table 3.8).
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Table 3.8: Average cost per healthcare consultation and number of Emergency Department visits,
by province
Average cost per service, CAD

Number of ED visits per year

C

MA

OA

HCD

SC

PC

T

None

One
time

Two or
more
times

Newfoundland
and Labrador

108.7

63.2

37.8

28.9

58.2

73.0

45.5

66%

18%

16%

Prince Edward
Island

131.6

75.7

37.0

56.5

64.0

99.5

57.8

72%

16%

12%

Nova Scotia

110.3

69.3

39.8

43.2

73.8

77.7

48.1

69%

17%

14%

New Brunswick

133.7

78.1

49.8

36.4

126.9

96.1

61.1

62%

20%

18%

Quebec

159.1

89.0

47.5

76.4

132.7

73.6

76.4

71%

17%

13%

Ontario

120.7

68.4

35.3

39.3

67.7

73.5

56.1

71%

16%

13%

Manitoba

159.3

85.2

41.8

37.3

129.7

95.6

61.9

76%

15%

10%

Saskatchewan

130.4

78.6

42.8

34.6

169.7

89.2

55.7

75%

14%

11%

Alberta

155.7

115.5

59.0

57.9

100.0

91.3

79.8

74%

15%

11%

British Columbia

140.6

83.1

40.0

46.5

95.7

98.0

59.9

74%

16%

10%

Territories

139.2

70.1

54.4

102.1

113.9 122.9

74.9

69%

16%

15%

Canada

136.6

81.3

44.3

49.1

103.2

61.9

71%

16%

13%

88.7

Source: National Physician Database, 2018–2019; Canadian Community Health Survey, 2018.
Notes: C = Consultations, MA = Major assessments, OA = Other assessments, HCD = Hospital care days, SC =
Special calls, PC = Psychotherapy/counselling, T = Total consultations and visits.

It is important to highlight a key simplification in the analysis regarding the potential
healthcare cost savings associated with both, fewer emergency department visits and missed
appointments. The analysis is based on the average costs and prices instead of marginal costs.
While the assumption appears to be too simplistic, we argue that its impact on the analysis is
relatively minor. To give an example, we look at ED appointments.
Instead of considering the actual cost of ED appointments that could be prevented through TM
and analyzing their cost structure to see which elements could have been done cheaper through
a standard appointment, the analysis looks at the overall average cost of ED appointments
versus non-emergency visits. This is in line with the prior literature (see e.g. Brondani & Ahmad
2017; Liddy et al. 2017; Yilmaz et al. 2019) and stems from insufficient data on the individual
appointments and their cost structure. Note that, on average, this simplification arguably does
not bias the estimates as we consider only non-emergency ED appointments, which are either
sought by the patient to get an appointment done faster or due to the unavailability of another
healthcare provider, which presumably do not essentially differ from the average non-emergency
non-ED appointments. Hence, the difference in the average costs should be equal to the average
difference in marginal costs.
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Another consideration is the difference between short and long-term effects. For ED, the longterm average costs are given by the need to have specialised staff and expensive equipment
available at all times; such costs are lower for TM. In the short term (e.g. weeks to months after
substituting ED appointments with teleconsultations), it would not be possible to fully adjust the
health care infrastructure to reflect changes in practices (e.g. by moving staff and equipment
across departments or locations). At the same time, it is not clear whether the overall cost
structures of ED would change completely in the long run if the non-urgent cases could be
diverted to non-urgent care facilities. This is because a standard level of specialist equipment
would still be needed in EDs, independent of the case load. As other literature suggests, there
could be other substantial short-term benefits that are not considered in the analysis. For
instance, according to Bond et al. (2007), 62 per cent of ED directors reported that overcrowding
was a major or severe problem for them. TM would likely be positive for them and could allow the
staff and equipment to be used elsewhere as needed even in the short term.

3.2.1. Healthcare cost savings associated with fewer emergency department visits
In Canada, a relatively large number of ED visits are due to non-urgent causes. In terms of the
geographical distribution, the tendency to visit an emergency department for non-emergency
health issues is rather uniform across provinces as reported in Table 3.9.
Approximately 67 per cent of individuals in Canada use the ED in case of an emergency (a
minimum of 52 per cent in Prince Edward Island and a maximum of 68 per cent in Alberta and
Ontario), while 5 per cent say they visited ED for non-emergency causes because they wanted
to be seen faster, 16 per cent say their primary healthcare provider was not available at the time
they needed them (e.g. after hours) and in the remaining cases individuals either did not know
whether their condition was an emergency or were told to visit ED for a follow-up or appointment
(i.e. for reasons that cannot be addressed using TM). Only about 1 per cent say that they use
ED for all their health concerns (CCHS (Canadian Community Health Survey), 2018). Data from
the Commonwealth Fund Survey (2016) show similar trends, with 44 per cent of respondents
indicating that the last time they went to the hospital emergency department it was for a
condition that they thought could have been treated by the doctors or staff at the place where one
usually gets medical care.
Using these figures, specifically the 6 per cent of non-emergency ED visits that are made to
get a test faster and the 19 per cent of visits that are due to the unavailability of a healthcare
provider, we estimate the potential cost savings if these visits could be substituted with TM (e.g.
through remote consultation). With the broader availability of TM, both issues would be arguably
less likely as virtual consultations may provide faster access to healthcare than visiting ED and
independence from location would mean that fewer doctors would be needed to provide standard
care to most of the population, even after hours – and would not be affected by personal factors,
such as taking leave. Hence, it is reasonable to expect that the number of ED visits would
decrease as a result, limiting the number of non-urgent visits.
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Table 3.9: Reasons for visiting Emergency Department
Didn’t
know if
Emergency
emergency
or not

Wanted to
Follow-up or
be seen
appointment
faster

Does not
Primary
have a
provider
primary
not
healthcare
available
provider

Canada

67%

8%

5%

5%

16%

2%

Newfoundland and
Labrador

60%

11%

4%

4%

23%

4%

Prince Edward Island

52%

11%

7%

5%

29%

2%

Nova Scotia

63%

9%

5%

4%

19%

3%

New Brunswick

59%

9%

7%

4%

23%

2%

Quebec

67%

7%

7%

5%

10%

4%

Ontario

68%

8%

6%

4%

17%

2%

Manitoba

61%

10%

5%

5%

19%

2%

Saskatchewan

66%

6%

4%

8%

18%

1%

Alberta

68%

8%

3%

5%

16%

2%

British Columbia

67%

6%

4%

6%

16%

2%

Territories

59%

9%

6%

5%

16%

5%

Source: Canadian Community Health Survey, 2018.
Notes: The reasons are not mutually exclusive, i.e. a person can select more than one option. Country-wide average
calculated using population as weights.

Using the information provided above, we calculate the total healthcare cost savings by
multiplying the total number of non-urgent ED visits per year that could be substituted by TM (e.g.
assuming 5 per cent to 50 per cent) times the average price differential between the ED unit cost
and the unit cost in a normal primary care non-urgent setting.18 Table 3.10 provides the findings.
For instance, we estimate that if 5 per cent of unnecessary emergency department visits could be
replaced by teleconsultations, CAD 8.9m in direct healthcare costs per year could be saved. This
would increase to CAD 89m per year if 50 per cent of unnecessary emergency department visits
could be replaced by teleconsultations.

18

Note that the technical details for the calculation are provided in Appendix B.
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Table 3.10: Estimated direct healthcare cost savings associated with fewer emergency department
visits
TM usage scenario (CAD, million, per annum)
5 per cent

10 per cent

25 per cent

50 per cent

Canada

8.9

17.9

44.7

89.4

Newfoundland and Labrador

0.3

0.7

1.6

3.3

Prince Edward Island

0.1

0.1

0.3

0.7

Nova Scotia

0.4

0.8

2.0

4.0

New Brunswick

0.4

0.9

2.2

4.3

Quebec

1.3

2.7

6.7

13.5

Ontario

3.8

7.7

19.2

38.3

Manitoba

0.3

0.7

1.6

3.3

Saskatchewan

0.3

0.6

1.6

3.1

Alberta

0.8

1.6

3.9

7.8

British Columbia

1.1

2.2

5.4

10.8

Territories

0.0

0.1

0.2

0.3

Notes: Table reports monetised benefits of TM usage with regards to reduced healthcare costs across different
usage scenarios (5 per cent; 10 per cent; 25 per cent; 50 per cent). The reported cost savings by scenario are
compared against a baseline scenario of no adoption of teleconsultations as we assume the additional ED visits
that could be saved are not yet materialised.

3.2.2. Healthcare cost savings associated with fewer missed appointments
We use a similar process to estimate the potential cost savings due to fewer missed
appointments. Based on Claveau et al. (2020) and NHS (2019), we assume that between 5 per
cent and 8 per cent of all healthcare appointments are missed – a conservative estimate given
some of the other studies presented above. Clearly, not all no-shows could be prevented through
introduction of TM and hence we limit the analysis to arguably preventable causes, specifically
work obligations (20 per cent), transportation problems (15 per cent), family obligations (15 per
cent) and feeling too sick to travel (14 per cent), giving us a total of 64 per cent of all no-shows
that may be prevented in the best-case scenario. Even then, however, it is difficult to estimate
to what extent TM could help. Here, we turn to a recent pilot using Skype for appointments
related specifically to diabetes treatment (NHS England 2016), which shows that the number
of no-shows decreased by up to 47 per cent. That is, up to three quarters of all preventable
no-shows (64 per cent of total) may be prevented through TM. We use this as an upper bound
estimate and add an arbitrary lower bound of 40 per cent of preventable no-shows to remain
conservative in our estimates and to highlight the potential range in outcomes.
There are two main benefits of reducing the number of missed appointments. First, patients who
miss their appointments may not schedule a new appointment and thus either discontinue their
care or not be treated in the first place. In line with the overall focus of our analysis on monetary
rather than health outcomes, we do not explicitly model this benefit. Second, fewer missed
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appointments may reduce the number of rescheduled appointments and increase the overall
throughput of healthcare facilities that would spend less time searching for missing patients. The
trial reported in NHS England (2016) suggests that patient throughput increased between 22 per
cent and 28 per cent, saving approximately GBP 27 per consultant appointment in clinical time.
For simplicity, we follow de Lacy (2018) and combine the two aspects to assume that the full
appointment duration is wasted in case of a no-show.
Consequently, the model of potential cost savings due to fewer missed appointments is a
function of all missed appointments, a factor determining the proportion of such visits that
would not have been missed if TM was more accessible, and the health professionals’ time –
translated into monetary terms – that would have otherwise been wasted. Here, it is important
to highlight that the evidence suggests that missed appointments have a time-wasting effect,
but health professionals could also use the time waiting for a patient doing other work, such
as administrative tasks. Therefore, the cost savings reported are most likely an upper-bound
estimate of the costs associated with missed appointments. The technical details for the
calculations are provided in Appendix B and the estimated healthcare cost savings due to fewer
missed appointments are reported in Table 3.11.
We calculate that if 5 per cent fewer missed primary care appointments could be achieved
through teleconsultations, the savings to the health care system are CAD 5.8m per year, which
would increase to CAD 58m per year if 50 per cent of fewer missed appointments could be
achieved through teleconsultations.
Table 3.11: Estimated direct healthcare cost savings associated with fewer missed appointments
TM usage scenario (CAD, million, per annum)
5 per cent

10 per cent

25 per cent

50 per cent

Canada

5.8

11.6

29.0

58.0

Newfoundland and Labrador

0.1

0.2

0.4

0.8

Prince Edward Island

0.0

0.0

0.1

0.1

Nova Scotia

0.1

0.2

0.5

0.9

New Brunswick

0.1

0.2

0.5

1.0

Quebec

1.3

2.6

6.6

13.2

Ontario

1.9

3.8

9.4

18.8

Manitoba

0.2

0.5

1.1

2.3

Saskatchewan

0.2

0.3

0.8

1.5

Alberta

1.1

2.1

5.3

10.7

British Columbia

0.8

1.7

4.2

8.4

Territories

0.0

0.0

0.1

0.1

Notes: Table reports monetised benefits of TM usage with regards to reduced healthcare costs across different
usage scenarios (5 per cent; 10 per cent; 25 per cent; 50 per cent). The reported cost savings by scenario are
compared against a baseline scenario of no adoption of teleconsultations as we assume the fewer missed
appointments not yet materialised before the pandemic.
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3.3. Welfare gains by providing access to PCP in rural communities
So far, we have monetised tangible benefits of further adoption of TM. That is, benefits that can
be directly observed, for instance through an increase in economic output or a reduction in direct
healthcare cost. There are, however, also potential intangible benefits that are harder to quantify
and monetise as they are not directly observed (e.g. there is no economic transaction according
to which they could be measured). These intangible benefits may be equally important.
Barriers to healthcare access cause a direct welfare loss to individuals in need of care. About
3 per cent of Canadian’s report that they have no regular health provider because there is no
provider available in their area. This represents a barrier to access to healthcare that potentially
could be overcome through the provision of TM in the form of teleconsultations.
Over the last years, in the appraisal of public and private investment projects, there has been
a shift from focusing solely on the financial perspective as the reason for project approval to
greater emphasis on putting greater focus on the social value and the societal benefits that
projects can generate. Incorporating social value in appraisal analysis has gained increasing
prominence in the Canadian government and other countries such as the United Kingdom,
Australia and New Zealand (Hebb & Hachigian 2017). Social value measurement is generally
understood as the practice of assessing the extent to which an intervention or project generates
value for the society as a whole, and whether the interaction is in the society’s best interest in
terms of the outcomes it provides to citizens. According to the OECD evaluation guidelines, the
most important outcome is well-being or quality of life. The most preferred practice method in
social value measurement is cost-benefit analysis, which assesses all the positive and negative
outcomes (e.g. benefits and costs) of a project or intervention in monetary terms and provides an
assessment on whether it leads to an improvement of social welfare (e.g. benefits exceed costs).
Within a cost-benefit analysis, outcomes can represent financial types which can be easily
measured in monetary terms (e.g. impact on personal income, tax payments or government
resources) or non-financial types with no direct monetary value (e.g. impact on people’s health,
crime rates, pollution or social capital). The latter are not easily measurable in monetary terms as
they are most often ‘public goods’ with no direct market value and hence are referred to as nonmarket goods for which we do not observe a price directly and special valuation methods need to
be deployed to calculate their value.
The three key methods to understand the social value of non-financial outcomes are:
1. Revealed preference;
2. Stated preference; and
3. Well-being valuation approach (WVA).19
The revealed preference approach relies on existing market relationships to implicitly derive
the values for non-market goods. For instance, one method of revealed preference contains
the hedonic price approach, which may use wages as a measure of how much an individual is

19

Also referred to as the ‘subjective well-being (SWB) valuation’ or ‘life satisfaction’ approach.
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valuing the risk to health, by choosing a job with lower levels of health risks, all else equal. Another
example is using property prices to determine the value of a public good (e.g. quality of schooling
or the level of crime within a neighborhood). Stated preference approaches (e.g. contingent
valuation methods) ask a sample of respondents about their willingness to pay for a specific nonmarket good (e.g. access to a public park), usually using a survey methodology, or by providing
them with different choices of situation to determine the willingness to pay. Recently, the wellbeing valuation approach has been introduced into economic appraisal valuations and is used
increasingly in the economics literature and by governments worldwide (e.g. the United Kingdom)
and represents a complement to traditional valuation techniques (HM Treasury 2020).
We apply the well-being valuation approach (WVA) to quantify the individual welfare loss of
not having a primary healthcare provider in the local area of living. We then use the findings to
determine the potential monetary benefits of providing access to a healthcare provider through
TM services through remote access instead of in-person consultations.

3.3.1. The well-being valuation approach
The WVA represents a method to value how much individuals value non-marketed ‘goods’ (e.g.
public parks) or ‘bads’ (e.g. crime) or wider negative externalities, such as environmental or noise
pollution. The WVA involves regressing a measure of life satisfaction on different variables of
interest (e.g. the lack of access to a healthcare provider in the area of living), controlling for an
array of other personal characteristics such as income. The regression output from such an
analysis can then be used to calculate how much an individual is willing to trade off income for
having access to a healthcare provider by estimating how much extra income an individual would
require offsetting a given loss in life satisfaction.20 For the purpose of analysis, we calculate the
level of compensation that is required to make an individual indifferent between having and not
having access to a regular healthcare provider.
In order for the WVA to be a valid method to value non-marketed goods, the following necessary
conditions that have to be met (Frey et al. 2009):
1. The availability of data about whole-life satisfaction at the present time: The so-called
‘compensating income variation’ (CIV) method requires data on individuals’ self-reported life
satisfaction. This needs to relate to respondents’ global evaluation of their life, not just parts
of their life (e.g. satisfaction with health or job). The focus on the present time is often implied
from how the question about subjective well-being is phrased, for instance asking about
‘these days’, ‘nowadays’ or ‘now’.
2. Life satisfaction has to be a true proxy for general welfare: Frey et al. (2009) argue that
there is substantial evidence from research on happiness that this is the case. For instance,
measures of subjective well-being passed a series of validation tests, revealing that

20

Most often measured through a question on a scale from 0 (not at all) to 10 (fully) on ‘how satisfied are you with your
life in general nowadays?’, which represents a subjective evaluation that each individual makes based on their own
criteria or standards (Diener 1994). The different scores of life satisfaction contain information on the individual’s
global evaluation of their lives, with combined reflection of everyone’s inner state, current affect and present life. The
measures of life satisfaction are fully validated and are implemented in a number of national well-being monitoring
systems, including Canada (Bonikowska et al. 2014).

43

individuals reporting higher levels of subjective well-being suffer less from health conditions
(e.g. hypertension), or are less likely to commit suicide, for example. Indeed, the psychological
literature has long proposed that variables such as subjective well-being are measures of selfreported assessments of overall mental-well-being (Galea et al. 2002).
•

Life satisfaction data must be comparable across different groups of people and over time.
In welfare economics, a longstanding debate exists about whether personal utility or welfare
can be compared across individuals or groups of people (e.g. Elster & Roemer 1991; Harsanyi
1955; Sen 1970). Frey et al. (2009) argue that reported life satisfaction is comparable.
Studies have shown that self-reported life satisfaction is not just related to individualspecific response behaviour but is related to a shared standard or framework of evaluation
of one’s well-being across individuals. For instance, studies have shown that individuals who
rate themselves happy are also rated by their friends and family members, as well as their
spouses, as happy (Lepper 1998).

Under these assumptions, reported life satisfaction data can be applied to examine the
preferences of individuals for non-marketed goods.

3.3.2. How the WVA is implemented empirically
The empirical approach taken can be described in simple terms as follows: in a first step
we quantify the association between lack of access to healthcare providers to both income
and individual life satisfaction. In a second step, the WVA involves quantifying the necessary
income or CIV that would be needed in order to counteract or compensate for the reduced life
satisfaction from not having a healthcare provider available in the local area. These relationships
are measured using econometric regression analysis based on the Canadian Community Health
Survey for individuals living in mostly rural communities (e.g. classified rural health regions).
The detailed technical analysis is provided in Appendix C, describing all the data and variables
used and the econometric models estimated. In what follows we provide the overall findings in
terms of the estimated individual compensating income variations estimated and the associated
aggregated potential welfare gains if some of the individuals without access to a primary care
provider could be helped through teleconsultations.
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3.3.3. Estimating the individual compensating variation for not having access to a
healthcare provider
Table 3.12 reports the individual compensating income variations by province and for Canada as
a whole.
Table 3.12: Compensating income variation required to bring an individual with no healthcare equal
to those with healthcare in terms of life satisfaction by province and territory
Province

Individual compensating income variation (CAD, per annum)

Canada

1,901

Newfoundland and Labrador

1,826

Prince Edward Island

1,784

Nova Scotia

1,748

New Brunswick

1,861

Quebec

1,812

Ontario

1,939

Manitoba

1,876

Saskatchewan

1,942

Alberta

2,072

British Columbia

1,968

Territories

1,972

Notes: Table entries represent annual individual compensating income variations for not having access to primary
care provider in area of living. Values in CAD (2019).

We estimate that the extra equivalent household income required to bring an individual with no
primary healthcare provider in the area of living as well-off in life-satisfaction terms as someone
with access to a primary healthcare provider amounts to CAD 1,901 per annum.21 To put these
figures into perspective, it has been estimated that the annual cost for public health insurance
costs a single individual CAD 4,894 per annum (Palacios & Barua 2020).22 Furthermore, Table 3.13
compares the CIV for no regular primary healthcare provider available with other factors that are
associated with life satisfaction in our analysis.
For example, we find that the amount of income needed to compensate someone who is
currently single to leave them as well-off in life-satisfaction terms as someone who is married
amounts to CAD 11,908 per annum. The amount needed to compensate someone who is
currently renting a property to leave them as well-off in life-satisfaction terms as someone who
owns a home is CAD 3,443 per annum. Last, we estimate that the individual compensating
variation for an individual feeling stressed is relatively large, where an individual feeling a bit

21

Note that the size of the compensating income variations reported in Table 3.12 represent conservative lower bound
estimates. In Appendix C we also provide upper bound estimates.

22

For example, calculated through the tax contributions.
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stressed would need to be compensated by CAD 27,357 per annum to have the same life
satisfaction as a person that is not felling stressed at all.
Table 3.13: Compensating income variation comparison for other factors
Status change

CIV (per annum)

No regular primary care provider available
Single to being Married

1,901
11,908

Renting to being Home owner
Life stress: not feeling stressed to life is stressful

3,443
27,357

Notes: Table entries represent annual individual compensating income variations. Values in CAD (2019).

3.3.4. Estimating the aggregated welfare loss for not having a primary healthcare
provider available
In Table 3.12 we have monetised the average welfare loss for each individual in Canada that
currently reports not having a primary care provider available (about 3 per cent, with regional
variation, see Table C.2 in Appendix C) in the area of living, suggesting a local mismatch between
supply and demand of healthcare. In this section, we assume that a fraction of these individuals
could be served through TM and potentially link them with a healthcare provider that may not
be in the area through remote consultations. We then aggregate the individual potential welfare
gains from this for each of the Canadian provinces. For that reason, we multiply the total number
of individuals in rural health regions that report not having a health provider available and multiply
that with the average individual CIV. We follow a similar scenario structure as for the previous
two economic analysis described above where we assume that: (1) 5 per cent; (2) 10 per cent;
(3) 25 per cent; or (4) 50 per cent of those individuals without access to a local primary care
provider could improve their life satisfaction by giving access to a primary healthcare provider
through remote consultations. By assuming that only a proportion (e.g. between 5 per cent and
50 per cent) of individuals without access to a primary care provider could be helped through TM,
we assume that even if teleconsultations would be available to them, not every individual would
prefer them compared to traditional face-to-face consultations.23 The corresponding findings are
reported in Table 3.14.
We find, depending on the scenario on the number of people who do not have current access to
health providers and who would use TM as a substitute for in-person consultations with a primary
healthcare provider, a potential aggregated welfare gain of between CAD 61m (5 per cent) to CAD
611m (50 per cent) could be achieved across Canada.

23

However, the figures reported in Table 3.14 are linear in nature. For instance, if 100 per cent of individuals could be
helped through TM, it would result in estimated figures twice the magnitude than for the 50 per cent scenario.
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Table 3.14: Estimated total welfare gains of providing access to healthcare providers for those
without access through TM by province
TM adoption scenario (CAD, million, per annum)
5 per cent

10 per cent

25 per cent

50 per cent

61.1

122.3

305.7

611.4

Newfoundland and Labrador

2.4

4.9

12.2

24.4

Prince Edward Island

0.5

1.0

2.5

5.0

Nova Scotia

1.5

3.0

7.5

15.1

New Brunswick

1.2

2.5

6.1

12.3

Quebec

18.7

37.5

93.7

187.3

Ontario

15.2

30.3

75.8

151.6

Manitoba

2.8

5.6

14.0

28.0

Saskatchewan

2.5

4.9

12.3

24.6

Alberta

5.6

11.2

28.0

55.9

British Columbia

7.8

15.6

38.9

77.9

Territories

2.9

5.9

14.7

29.4

Canada

Notes: values in CAD (2019).

3.4. Limitations of the economic analysis
It is important to highlight the fact that the estimated economic values associated of an increase
in the use of TM reported in this chapter do not consider the potential costs to achieve these
monetised positive impacts. That is, they are not compared against the potential cost to achieve
a certain level of TM usage. However, it is likely that a modest increase in the usage rate of
TM (e.g. to 10 per cent) would not necessarily lead to a large increase in tangible costs. This is
because many Canadians have already used some form of virtual consultation through phone,
email or videoconferencing during the course of the pandemic. It is also important to highlight
that in the economic analysis where parameters have been used that have a a certain degree
of uncertainty attached to it we use the most conservative parameter assumptions (e.g. for the
average travel distance to a healthcare facility, or the type of consultations that can be replaced
with teleconsultations). Furthermore, there are a number of potential benefits associated with the
uptake of TM that have not been monetised, such as potential efficiency gains within the health
system, or improvements in the quality of care. Therefore, the monetised benefits likely represent
a lower bound estimate of the overall benefits associated with TM.
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4

Barriers to the adoption of TM

The adoption of TM has increased in many countries over the last two decades, facilitated
by technological developments and technical advances in digital health technologies. It has,
however, not yet reached its full potential because of a number of different barriers (Bratan et
al. 2005; Brebner et al. 2005; Courreges et al. 2005; Hashiguchi 2020; Lee et al. 2005; Powell et
al. 2005; Taleb et al. 2005; Tinker & Lansley 2005). In the wake of COVID-19, the need for virtual
solutions to connect physicians with their patients has increased faster than many were prepared
for, and in some OECD countries existing restrictions have been (temporarily) eased in order to
facilitate the use of TM services. For instance, in the United States, the Department of Health
and Human Services (HHS) has taken steps to make it easier to provide telehealth services to
allow healthcare providers to use remote communication technologies and commonly used
applications (including Google Hangouts video, Zoom or Skype), even if these applications may
not fully comply with United States patient information rules. In France, the need to know the
patient before teleconsultation to ensure reimbursement has been waived for suspected COVID19 patients and in April 2020, all teleconsultations were 100 per cent reimbursed by the national
insurance fund. These policy changes have allowed a broader use of TM during the pandemic. For
instance, a leading French TM provider has seen the number of consultations per day increase
by a factor of one hundred (Ouest France 2020), and approximately ten times more practitioners
have been using this specific platform compared to the pre-pandemic period (LCI 2020). In the
United States, the proportion of consumers using virtual care has grown by 35 per cent, and
providers have been seeing 50 to 175 times the number of patients via telehealth services than
before the outbreak of the pandemic (Bestsennyy et al. 2020).
In Canada, before the COVID-19 pandemic, about 4 per cent of all primary care consultations
were through teleconsultations. This proportion rose to 60 per cent during the pandemic. The
question, however, is whether the temporary adoption of TM will be just a transitory phenomenon
or whether current levels may remain in the medium to long-term once the pandemic is under
control. Before the pandemic, TM adoption in Canada lagged behind other countries. For instance,
the share of primary care providers (e.g. GPs, family doctors) that allow patients to communicate
with them through email or other online channels was lowest across 11 OECD countries: only 20
per cent of Canadian primary care providers offered this, compared to more than 60 per cent in
the United Kingdom and more than 70 per cent in the United States. Sweden had the highest rate
of adoption of TM services at about 90 per cent (Doty et al. 2019). The proportion of providers
that use remote monitoring or connected medical devices to monitor patients is also lower in

48

The potential socio-economic impact of telemedicine in Canada

Canada than in the United Kingdom and the United States. About 16 per cent of primary care
providers in Canada report to use video consultations, compared to 20 per cent in the United
States, 25 per cent in Australia and 33 per cent in Sweden. While it is not straightforward to
determine exactly the underlying factors for these cross-country differences in the uptake of
TM, as they depend on so many potential factors, a number of barriers have been identified
that hinder the adoption of TM in Canada. These include differential licensing requirements
for physicians across Canada, sub-optimal interoperability among different parts of the health
system when exchanging patient information digitally, as well as barriers within the payment
models for healthcare provided through online consultations (Virtual Care Task Force 2020).
In this chapter we examine the barriers that have been associated with lower adoption of TM.
Specifically, we discuss three main types of barriers with adverse effects on the adoption of TM:
1. Technical barriers;
2. Socio-economic barriers; and
3. Regulatory barriers.
Before we discuss each of these types of barriers in more detail, Box 4.1 summarises the findings
of this chapter.
Box 4.1: The barriers to adoption of TM
• Addressing some technical barriers would facilitate the uptake of TM in Canada. While the technical
infrastructure for TM in Canada is currently very developed with the vast majority of the population
having access to relatively high-speed fixed or wireless broadband connections, there are challenges
regarding the integration and interoperability of technical systems for TM across different regions
(e.g. differences in electronic health records), which makes sharing of patient data across jurisdictions
complicated. There are also challenges around the usefulness of TM technologies for users. For instance,
some evidence suggests that some applications are challenging to use for certain population groups
based on their age or language. Furthermore, new technologies need adequate training of healthcare
staff: without appropriate training and upskilling of the health workforce, new technologies may not be
adopted. Another issue is a lack of integration and interoperability of different system for telemedicine.
• Socio-economic barriers exist. It appears that patients that most stand to benefit from telemedicine are
also often those that are least likely to be able to access and make use of it. Socio-economic status can
have a direct impact on access to telemedicine given that for low-income individuals or households,
telemedicine costs associated with buying suitable equipment can be prohibitive. Age has also been
recognised as having a significant influence on the ability and possibility of relying on telemedicine as
older people may less likely be comfortable with using technologies compared to younger people. Other
factors such as ethnicity play a role, often driven by a lack of digital literacy skills to engage with the
relevant digital health technologies.
• Regulatory barriers pose a major risk for the further adoption of TM. One issue in Canada is licensing
of physicians where restrictions on the provision of care across provincial/territorial boundaries exist.
For instance, physicians are required to hold a licence in each of the provinces of Canada, which can be
costly. Another regulatory obstacle to the wider use of telemedicine is the lack of clear reimbursement
mechanisms for TM procedures, both in terms of the payment model and the provincial implications
deriving from it.
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4.1. Technical barriers
4.1.1. Access to technology
Access to technology is often highlighted as a barrier to the adoption of TM. While a few decades
ago a lack of technology would have been a major barrier, technological advancements such as
the emergence of broadband internet and smart phones have radically broadened the scope of
TM applications.
Broadband includes several fixed line or wireless transmission technologies such as digital
subscriber line (DSL), cable modem, fiber optic, wireless (including Wi-Fi or cellular wireless),
satellite and broadband over powerlines (BPL) (USFCC 2014). Acknowledging that Canada
‘faces a national connectivity gap’ in terms of broadband speed (ISEDC 2019), the Government
of Canada has made broadband a national priority since 2016 through Canada’s Connectivity
Strategy. The universal service objective set out by the Canadian Radio-Television and
Telecommunications Commission (CRTC) is access to fixed broadband service with at least 50
Megabytes per second (Mbps) for downloads and 10 Mbps for uploads of data for 95 per cent of
Canadian households by 2030, no matter where they are located in the country (ISEDC 2019).
There is no official minimum broadband speed requirement for TM applications. For applications
making use of video, the speed of the internet connection determines the video quality and
the down- and upload speed will also determine the transfer speed of data. Some argue that
broadband should be at around 50 Mbps for downloads and 10 Mbps for uploads of data (e.g.
AAAAI 2021), which is in line with the minimum target speeds for all Canadians set out by
the CRTC (CRTC 2019; 2021). These speeds, however, may not (yet) be necessary for some
TM applications given that in some contexts, displaying audio and video could be done with a
minimum of 1.5 Mbps (O’Dowd 2018). Others suggest that the minimum internet bandwidth
for video is 256 kilobyte per second as long as it is reliable and there is secure 3-G Wi-Fi service
that can support video, especially in remote areas (Jong et al. 2019). To put this figure into
perspective, it is recommended that a minimum download speed of 5 Mbps is used to stream
high-definition quality video, or 25 Mbps for ultra-high-definition video (Statistics Canada 2021b).24
It is likely that broadband requirements for stable TM applications will increase over time,
especially if high-definition video-calls with clinicians become more prevalent or technological
advancements require larger data transmission. For instance, the United States Congressional
Research Service concluded that for any government regulated data transmission, the minimum
acceptable level of broadband services today should be 4 Mbps for the download and 1 Mbps for
the upload of data (Kruger 2017). Fast and reliable internet connection has also been identified as
one of the key enablers for the uptake of virtual consultations (Almathami et al. 2020).
For most regions in Canada, the infrastructure required for TM applications is relatively well
developed. For instance, in Canada, the proportion of internet users aged 15 years and over that
owned at least one smartphone was almost 88 per cent (Statistics Canada 2021c). In addition,
about 98 per cent of Canadian households in 2019 had access to fixed broadband services with

24

Furthermore, to stream Netflix, it is recommended to have at least internet speed of 3 Mbps or 5 Mbps (for highdefinition streaming). See Netflix (2021).
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at least 5 Mbps download speed and more than 92 per cent have access to at least broadband
speed of 50 Mbps or more (CRTC 2019). There is, however, regional heterogeneity with regards
to the availability of fixed broadband services. The proportion of households with at least 5 Mbps
in New Brunswick, Nova Scotia, Prince Edward Island, Newfoundland and Labrador, Yukon and
Northwest Territories is below the national average. A similar situation applies to higher-speed
broadband services of 50 Mbps or more. For instance, the proportion of households with highspeed broadband service in Yukon and Northwest Territories is about 60 per cent compared to
more than 90 per cent in Alberta and British Columbia. Internet service speeds that meet the
CRTC’s targets of 50 Mbps download speeds and 10 Mbps upload speeds are currently available
to about 87 per cent of Canadian households. Yet, only about 46 per cent of rural households
and 35 per cent of households in First Nations reserves have access to it (CRTC 2019). That said,
while fixed high-speed broadband connections are preferred for some TM applications such as
patient monitoring with clinical devices that need to be connected to the internet, wireless internet
connections are equally convenient for other applications such as video-consultations. While
fixed high-speed broadband availability varies regionally, 99.5 per cent of Canadians have access
to Long Term Evolution (LTE) (Statistics Canada 2021c). LTE is a standard for wireless broadband
communication for mobile devices and data terminals and is a particular type of 4G that delivers
a fast mobile internet connection. The Canadian national average mobile network download and
upload speeds were 60 Mbps and 10.5 Mbps respectively, which were experienced across the 3G
and 4G networks across all Canadian telecommunications operators (Statistics Canada 2021c).
At face value then, existing mobile network speeds are sufficient for certain TM applications such
as virtual consultations with health practitioners. LTE coverage is also high across all provinces,
including urban and rural communities (CRTC 2020), with the lowest average download speeds in
the Territories still achieving 40 Mbps and upload speeds of 9 Mbps (Statistics Canada 2021c).

4.1.2. Lack of systems integration, standardisation and interoperability
Beyond the availability of access to broadband for patients, a lack of integration, standardisation
and interoperability of the TM systems pose barriers to the uptake of TM more widely. This
relates to the integration of TM to existing systems, through the standardisation of the
procedures, terminology, equipment requirements, ICT infrastructure, health provider identifiers,
service identifiers and data transfer (Choi et al. 2006). Standardisation relates to interoperability in
the sense that interoperability standards would ensure that records can be shared or exchanged,
which is a key requirement for TM applications (Carrasqueiro et al. 2017; European Connected
Health Alliance 2018; Hashiguchi 2020; Lupiáñez-Villanueva et al. 2018). Depending on the extent
to which the development and implementation of TM is considered, one consideration is to adapt
systems and infrastructures in order to allow practitioners to deliver health care across provinces
(Zhai 2020). The electronic data exchange in healthcare could be challenged by technical factors
such as differences in electronic health records (EHRs) format or differences in data integration
standards (format and/or quality). Indeed, EHRs can differ in terms of clinical terminologies,
technical specifications and functional capabilities among practitioners and organisations, which
could alter the creation of one standard interoperability format (Reisman 2017). Furthermore,
having EHRs on the same platform would not assure interoperability as there is a risk of
customisation by the organisation owning them (Reisman 2017). Regarding differences in data
format, there is usually significant variance between the types of electronic information exchange
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standards (mHealth Intelligence 2019). These differences would need to be standardised at
a national level. A lack of standardisation would thus be a significant area of concern for the
integration and adoption of digital health solutions (Harst et al. 2020; Walker & Clendon 2016;
Waterson et al. 2012). Indeed, a poor standardisation process would limit the interoperability
and accessibility of information and would raise concerns regarding the integrity and security
of data transfers. The Canadian Medical Association (CMA) raised these different points in the
Virtual Care Task Force Report, emphasising the idea that provincial governments and medical
associations should design programs that include advice on applications that integrate with EMR
and provincial information systems (Virtual Care Task Force 2020). Despite some efforts already
being undertaken in the country, there is still a need for an agreement on ‘standardised technical
architecture to ensure pan-Canadian interoperability that supports virtual care’ in Canada (Virtual
Care Task Force 2020). The global goals for the country in terms of integration, standardisation
and interoperability are thus to standardise information architecture and exchange as well as
application support and technology across the health system.

4.1.3. Lack of user support
Beyond these infrastructural issues, technical barriers related to TM are centred on the culture of
change and the adoption of new technologies. For instance, the development and implementation
of user-friendly systems and tools has been identified as an area with room for improvement in
many countries, including Canada (Carrasqueiro et al. 2017; Deloitte 2020; European Connected
Health Alliance 2018). One major issue for technological acceptance of TM systems is the
lack of support to users (Broens et al. 2007; Lupiáñez-Villanueva et al. 2018). Without support,
problem situations during the use of the system can lead to de-motivation and a high probability
of abandoning the system (Grealish et al. 2005). This applies to both the supply of (practitioners)
and demand for (patients) health care provision. Hence, TM technologies should be required to be
compatible and easy to use for all individuals, including those with disabilities, older adults and
those with a different language or culture (Zhai 2020). Furthermore, the need for technical
assistance with installation and ongoing user support for existing TM systems have also been
raised as potential barriers (Hashiguchi 2020; Kruse et al. 2017a; Moffatt & Eley 2011; Wood et al.
2017; Zhai 2020).
Some studies highlight that a lack of health care staff training and adequate skills would also
adversely impact the development and adoption of TM applications (Hashiguchi 2020; Kruse
et al. 2017a; Moffatt & Eley 2011; Zhai 2020). Indeed, new software or technologies may be
challenging to use for medical doctors, given scares professional time for training alongside daily
work routines. As with many other applications of technology, the level of efficiency and efficacy
would be much higher in TM if users are already familiar with the equipment and the procedures
and get continuing support and learning.

4.2. Socio-economic barriers
In addition to technical barriers centred around design to make them useful for all population
groups, there are barriers associated with patients’ access to healthcare in general, which are
also likely to negatively affect the uptake of TM. Health inequalities are a direct result of social
and economic inequalities (Marmot et al. 2010) and they persist in the usage of TM where

52

The potential socio-economic impact of telemedicine in Canada

uptake tends to vary by age, socio-economic status, ethnicity, residential location and other
socio-economic factors (Hashiguchi 2020). An important determining factor in the uptake of TM
is digital health literacy, which represents the ability of people to access, comprehend, evaluate
and communicate health information (Rootman et al. 2008). A lack of digital health literacy
could exacerbate existing access inequalities with regards to TM. For instance, evidence from
the United States regarding the use of TM during the COVID-19 pandemic underpins these
inequalities, demonstrating the socio-economic divide in using remote health applications
(Fischer et al. 2021). Moreover, the inequalities are persistent across residential locations, for
instance living in a rural or remote area can lead to issues in having access to primary care
or specialist care, especially in northern regions of Canada (Jong et al. 2019). There is also
evidence that in Canada the increase in the uptake of TM during the pandemic could have been
more pronounced in urban than in rural regions (Chu et al. 2021) and more generally, adult
competencies scores assessed by the OECD suggest that skills associated with digital literacy
– such as numeracy and problem-solving skills in technology-rich environments – are lower in
areas with higher percentages of indigenous or immigrant populations (Hadziristic, 2017).
Furthermore, TM requires patients to have healthcare self-efficacy,25 access to technology, and
strong Wi-Fi or broadband signal – all of which may be beyond the reach of individuals in lowerincome groups. For instance, while smart phone ownership is very high in Canada, households in
the lowest income quartiles report disproportionally not having a smartphone for personal use,
which also applies to access to internet at home (Statistics Canada 2021b). There is thus a need
to support the delivery of TM services to low-income individuals and households. Age has also
been recognised as having a significant influence on the ability/possibility of using TM. Barriers
to the uptake by older adults include both personal and physical conditions of the individual, as
well as features of the device that limit usability of the TM system by the patient. Older people are
more likely to not have the capability to access the digital content through an electronic device.
Font size and special characters may not be suitable for someone who has sight problems.
Equally, using a computer mouse or small smartphones may be challenging for someone who
has arthritic problems or diminished grip strength (Foster & Sethares 2014). Furthermore,
communication preferences differ according to the age of the patient: older patients are observed
to prefer direct interactions with the healthcare provider and paper-based summaries (Clarke
et al. 2020). As such, these issues should be taken into account while aiming at developing and
implementing TM systems for the older adult population. One solution would be to involve the end
users (both the patient and practitioner) in the development of suitable devices (Foster & Sethares
2014). Other factors such as ethnicity, culture, language or religion can also have an impact on
people’s willingness to use TM, particularly if they have not been taken into account during the
development stage of the system. Countries with a large share of immigrants may face language,
cultural and communications concerns. If the individuals do not speak one of the official
languages of the country, there are more chances that they end up being underserved by the
health system, and this has been the case in Canada (Bowen 2010). Cultural beliefs about health
and illness, expectations of the health system, and roles of participants in a health encounter may

25

Self-efficacy refers to the assessments that one makes of her effectiveness or competency to perform a specific
behaviour successfully (Rahman et al. 2016). As mentioned by Bandura (1986), it is ‘concerned not with the skills one
has but with judgments of what one can do with whatever skills one possesses’.
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also differ from those of their providers (Bowen 2010). One of the most noticeable effects of TM,
however, is that it could provide a way to open access for patients in these populations to receive
care that aligns with their ethnic or cultural background (Mend Family 2018), and even perhaps
become a means to bridge the gap between refugee-health and health-services accessibility for
refugee populations (Sandre & Newbold 2016).

4.3. Regulatory barriers
To facilitate the digital transformation of the healthcare sector, beside the technology,
current regulations also need to evolve and adapt. The deployment of wide-scale TM may be
compromised or infeasible in certain settings without suitable legislation and policy in place
(Broens et al. 2007). TM implementations are subject to policy and legislation imposed at
different levels (i.e. international, national, regional) and their corresponding regulatory bodies
(Darkins & Cary 2000; Harst et al. 2020; Hashiguchi 2020; Linke et al. 2005). Existing regulatory
barriers most often centre around factors like licensing, reimbursement and access to patient
information.

4.3.1. Licensing
There are legal gaps and discrepancies from one area to another which obstruct the development
of TM services across provinces/states (Carrasqueiro et al. 2017). One of these legal gaps
directly refers to licensing barriers, especially in countries like Canada, which has 13 different de
facto healthcare jurisdictions – one for each province and territory – and licensure restrictions
on the provision of care across provinces and territories. In Canada, no level of government has
exclusive jurisdiction over health care. Instead, legislative powers are divided between the federal
and provincial governments. Moreover, and very much a legacy of the 1867 British North America
Act, is a requirement that physicians are licensed in every province where they provide traditional
medical care. The only group that is exempt from this requirement are physicians serving in
the Canadian military. This issue of cross-boundary licensure has arisen in other federated
countries and regions, e.g. Australia, the European Union and the United States. In Australia,
physicians registered with the Medical Board of Australia have been able to practice medicine
in every Australian state and territory since 2006, when the Council of Australian Governments
(COAG) agreed to abandon the State and Territory-based registration boards in favour of the
National Scheme (Critikos 2018). In the European Union, Member States operate under a mutual
recognition scheme whereby practitioners licensed in one member state can practice medicine
in any other member state (Raposo 2016). The situation in the United States is more fragmented,
where some states have established limited licensure provisions to allow physicians licensed in
another state to treat patients via TM, while others allow licensure reciprocity from other states
and some have tightened restrictions on the practice of TM within their borders (Critikos 2018).
The CMA acknowledges that the Federation of Medical Regulatory Authorities of Canada
(FMRAC) was discussing initiatives to facilitate cross-jurisdictional licensure, such as the
possibility of supporting TM across all jurisdictions in Canada by allowing duly licensed
physicians to use their license in any province or territory for this purpose (CMA 2019), but efforts
have not resulted in legislative action.
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4.3.2. Reimbursement
The lack of clear reimbursement mechanisms for TM procedures may be an obstacle to the
wider use of TM applications, which may deter both patients and practitioners (Carrasqueiro et
al. 2017; Harst et al. 2020; Hashiguchi 2020; Kruse et al. 2017b; Lupiáñez-Villanueva et al. 2018;
Zhai 2020). Legislation and regulation regarding TM reimbursement mechanisms should address
all reimbursement possibilities, both in terms of the type of services provided and the providers
(telephone appointment, video call, email consultation, etc.). In the context of Covid-19, the
significant reduction of in-person visits in practitioners’ offices has led to a drastic increase in the
number of phone calls. In some countries, however, such as Belgium (Osborne Clarke 2020) and
Poland (Hashiguchi 2021), many insurance companies do not pay for telephone care. In other
countries such as Germany (Osborne Clarke 2020) and Australia (Bursell et al. 2016), there is a
consequential difference in terms of reimbursement between a video call and a phone call, and the
financial loss for the practitioner is significant when making a phone call. Similar considerations
apply to Canada where different reimbursement rules apply across different jurisdictions.
Before the COVID-19 pandemic, according to several provincial and territorial billing rules, the
physician must either personally carry out or have direct supervision over any procedure for it to
be billable and compensated (CMA 2019). That is to say that payment systems predominantly
encourage face-to-face consultations, and physicians have reported cases where they have
not been compensated for email or phone consultations. There is, however, some regional
heterogeneity in terms of reimbursement of TM consultations, as some provinces – such as
British Columbia, Alberta and Ontario – have established TM fee codes for services between
physicians and patients. The COVID-19 pandemic caused Ministries of Health to quickly
implement new TM billing codes that mirror the codes used for in-person service delivery, but
some regional heterogeneity persists. For instance, in Ontario, TM is reimbursed at the same
rate as in person visits through the provincial health system. In Quebec, there are identical billing
codes for telephone and videoconferencing, while in Nova Scotia, there are only billing codes for
videoconferencing and phone calls seem to be poorly reimbursed. The regional heterogeneity
in reimbursement mechanisms has also been noted as a barrier in the uptake of TM (Hensel
et al. 2020; Peddle 2007). The establishment of regulations by province may hinder the broad
development of TM in the country as the reimbursement mechanisms (when they exist) are not
the same from one province to another. Indeed, the governance of compensation mechanisms
may yield some concerns and, more precisely, the payment for the provision of virtual care both
across provincial/territorial boundaries and within individual provinces and territories (CMA 2019).
In the past, according to the Canada Health Act, only emergency care for people temporarily
outside their home jurisdiction is covered; other care requires prior approval to be publicly insured.
Some argue that Canada would need a payment reform if fostering the uptake of TM is a goal.
Specifically, there is a call for the need for a comprehensive and holistic reform that ensures all
providers get reimbursed, whether providing in-person care or TM via video or phone. The most
used payment model in Canada is fee-for-service (FFS), which according to the CMA leads to
significant issues in adapting it for virtual care, which under current rules could lead physicians
being uncompensated for their services (CMA 2019). Hence, there is a call to review the need
for physical contact based on informed evidence and to assess the potential use of alternative
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payment models than FFS, including bundled payment or capitation, which could reduce the
incentives for face-to-face consultations (Bhatia & Falk 2018).

4.3.3. Access to patient information
To improve the uptake of TM certain interoperability standards are necessary so that healthcare
practitioners and patients can have seamless access to electronic health record data (CMA
2019). Generally, two challenges concern the access to patient information: (i) the interoperability/
connectivity between different standards; and (ii) privacy concerns related to personal health
information for patients.
First, in federated countries and regions such as Canada, restrictions on the provision of care
across provincial/territorial boundaries exist related to interoperability standards. Indeed, as
mentioned in relation to technical barriers, interoperability standards would ensure that records
can be shared or exchanged, which is a key requirement for TM applications. Interoperability
presents practical, systems-development challenges that, if addressed poorly, can create
significant cybersecurity and privacy issues. This has direct regulatory implications, and
legislation should be adapted to ensure that specific standards are met for patients to have
seamless access to their electronic health record data, and for practitioners to be able to
exchange them. For instance, the United States Office of the National Coordinator for Health
Information Technology (ONC) published a document in 2020 to specify the interoperability
terms of the 21st Century Cures Act to promote patient control over their own health information,
while protecting privacy and cybersecurity, which could lead to increased access by a patient
to their health record (Hoffman 2020). Since 2008, the European Commission has also worked
on developing and implementing policy initiatives in the field of eHealth interoperability and
standardisation (European Commission 2013).
Second, there are potential issues with privacy of personal health information for patients,
providers and insurance companies, which could adversely affect patients’ and clinicians’ levels
of trust and willingness to adopt and use telemedicine systems. With increased connectivity
and data availability, there are potential issues around privacy and security of personal health
information. Concerns remain regarding patient information security, as privacy and data use
become increasingly important in today’s world (European Connected Health Alliance 2018;
Harst et al. 2020; Hashiguchi 2020; Linke et al. 2005). There is an array of privacy and security
challenges – such as privacy risks for patients, providers and insurance companies – as well
as the risk of cyberattacks. These challenges need to be taken into account from a regulatory
perspective, as they could adversely affect patients’ and clinicians’ levels of trust and willingness
to adopt and use TM systems (Hall & McGraw 2014). As with any internet-enabled device
or service, there is risk of a data breach, which may put sensitive patient information at risk
of exposure through potential insecure data transmission or insecure connection methods
(including authentication vulnerabilities) in TM providers’ data flows and encryption schemes. As
personal health information and related financial information are among the most sensitive types
of personal information, the ways such data are gathered, handled and stored require careful
attention (Lockwood 2017).
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5

Conclusions and recommendations

5.1. A sustained uptake of TM could have positive societal impacts
As demonstrated by the Covid-19 pandemic, TM has a critical role in health emergency
responses. When communities are closed and health care delivery systems are disrupted through
physical distancing measures, clinicians have almost no other choice than to adopt TM to
continue care. In the earlier phase of the pandemic, supported by (temporary) regulatory changes
in many countries, the use of TM increased substantially. For instance, in Canada, during the
peak of the pandemic, almost 57 per cent of consultations with a primary care provider were held
virtually, by telephone, video or messaging (Canada Health Infoway 2020b). These developments
initiated a lot of discussion as to whether the arrival of TM might permanently replace a majority
of traditional in-person care pathways. In Canada the initial pandemic-induced surge in the
uptake of TM ebbed, with between 28 to 41 per cent of consultations being held remotely at the
beginning of 2021, depending on the stringency of the physical distancing measures in place.
The key question is whether the recent appreciation for TM experienced in the delivery of care will
persist and to what extend the right policy conditions can support the more permanent adoption
of TM in the future.
As advocates of TM argue, a higher adoption of TM will almost certainly lead to better quality
of care, lower cost and better access to care. Yet, our review of the evidence suggests that a
more nuanced view is needed to understand the potential impacts associated with its adoption,
and further high-quality research is needed to better understand in which areas TM is truly
comparable to the existing SC, and its associated cost implications. Across many different
clinical areas there is evidence that TM can improve quality of care. Yet, the evidence is often
of relative low-quality (e.g. not based on randomised study designs) or only applicable to a very
specific intervention or narrow setting (e.g. a small regional study population), which makes the
generalisability of the findings challenging. Overall, as outlined in Chapter 3, there is evidence that
TM can result in at least comparable, or even superior, outcomes to SC in the management of
chronic diseases, including diabetes or heart failure. In other clinical areas (e.g. mental health)
there is evidence that TM is not inferior to SC in terms of patient outcomes. From the perspective
of the health system, such as the patients and the payer, it is important to understand which
are the high-value TM applications so that they can be funded, legislated and implemented
accordingly. Equally, however, it is also important that the decision to use TM for health service
delivery needs to be based on whether it is a reasonable alternative to face-to-face consultations,
which does not compromise on safe and high-quality healthcare delivery.
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With regards to the cost implications of TM, there is an urgent need for more quality evidence.
Studies that only take into account direct costs to the health system often find that there may not
be a direct cost saving associated with the introduction of a new TM technology. Often, however,
these studies are not very transparent on how fixed (e.g. investment costs upfront) and marginal
costs have been taken into account. If TM technologies or interventions have higher fixed costs
but lower marginal costs than traditional interventions, then they could indeed become more costsaving over time. Hence, it is important to take into account these dynamics in future research
more systematically. Nevertheless, there is clear evidence that TM could lead to healthcare costsavings in terms of fewer emergency department visits and fewer missed appointments, among
others, and hence could likely help with challenges in healthcare delivery in the long run (Smith
et al. 2020). This is especially the case in Canada, where the proportion of patients reporting to
use emergency care services for relatively minor problems due to the lack of access to a regular
primary care provider is high, compared to other OECD countries (Martin et al. 2018). We have
estimated that if only 10 per cent of these unnecessary emergency department visits could be
replaced through teleconsultations, the direct healthcare cost savings are approximately CAD
18m per year.
The existing evidence also points out that an assessment of the costs and benefits of TM
should consider the wider societal benefits, and not only direct impacts to the health system. For
instance, each year Canadians spend a relatively large amount of hours travelling to their primary
care providers, which represents an opportunity cost for many, as they could instead spend this
time either for work or leisure activities. For instance, we have estimated that a 10 per cent uptake
of teleconsultations could save Canadians about 13 million hours each year, which they could use
for work or leisure activities, rather than travel to a physician. We have also estimated that only a
10 per cent uptake of TM in primary care settings could lead to an annual benefit to the Canadian
economy of CAD 653m, because of reducing travel time for patients to visit a PCP. Moreover,
reduced travel could also lead to environmental benefits, which we have not considered.

5.2. Several existing barriers would have to be addressed to support a
more sustained uptake in TM
Before COVID-19, a number of technical, socio-economic and regulatory barriers challenged the
uptake of TM. While some of these barriers have been temporarily removed in the wake of the
global pandemic, some would have to be removed altogether for the uptake of TM to be more
permanent in the longer term.
Generally, policy recommendations on how to overcome barriers to the uptake of TM in
Canada should follow global initiatives, but with specific initiatives tailored to the specific
context of Canada. In 2019, WHO released a draft global strategy for 2020–2024, followed by
comprehensive guidelines on digital health interventions (CMA 2019). A number of countries have
developed a country-specific strategy to foster the uptake of TM and digital health more broadly.
For instance, a long-term plan for the National Health Service in England was released in 2018,
stating that ‘every patient will have the right to online “digital” GP consultations, and redesigned
hospital support will be able to avoid up to a third of outpatient appointments’ within five years
(CMA 2019; NHS 2019). Other developed countries, such as France, have also started to develop
strategies regarding digital health. In 2018, the French government launched a strategy called
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‘Ma Sante 2022’ aimed at addressing digital governance, the interoperability of health information
systems, payment models and the need for a broader range of digital health services, including
TM (Agence Regionale de Sante 2019). In Australia’s virtual health strategy, the emphasis is on
the importance of digital information and technology in improving quality of care through avoided
hospital admissions, fewer adverse drug events, reduced duplication of tests and better-informed
treatment decisions (Australian Digital Health Agency 2018; CMA 2019). As there are a number of
barriers related to the interoperability of TM systems and licensure and reimbursement that vary
across regional jurisdictions, any strategy to enhance the uptake of TM in Canada would most
likely need closer coordination among the relevant stakeholders at national and regional level.
Based on a review of the existing literature, we provide seven recommendations on how a further
uptake in TM could be encouraged within Canada’s approach to TM and its broader digital health
strategy. Table 5.1 highlights the specific recommendations to address some of the existing
technical, socio-economic and regulatory barriers.
Table 5.1: Summary of seven recommendations to address some of the existing technical, socioeconomic and regulatory barriers
Type of barrier

Technical

Socio-economic

Regulatory

Recommendation
1

Ensure technical interoperability of electronic health records

2

Develop user-friendly solutions for telemedicine platforms

3

Provide relevant education and training to health care staff

4

Address existing health inequities and improve digital health literacy

5

Develop a national strategy to address jurisdictional licensing barriers for
physicians

6

Modify the existing fee code system to address physician reimbursement
issues

7

Develop national standards for patient health information access

5.2.1. Recommendations with the aim to reduce technical barriers
Recommendation 1:
Ensure technical interoperability of electronic health records
To ensure an efficient and timely use of electronic patient data, Canada would have to update
the existing fragmented system of electronic health records. To increase the interoperability of
health information, experts have called for an establishment of a nationally harmonised patient
record system, which could be achieved through mandating and improving a current health
record system (e.g. with inputs from practitioners and patients) that would then be used across
Canada (Carrasqueiro et al. 2017; Virtual Care Task Force 2020). Recent international approaches
to try and harmonise patient health records system include a Recommendation adopted by the
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European Commission with the aim to unlock the flow of health data across borders and facilitate
the cross-border interoperability of electronic health records (European Commission 2019).

Recommendation 2:
Develop user-friendly solutions
As Canada moves towards increased use of telemedicine, the development of simple tools and
platforms accessible to all should be considered. This is because these are important means
of overcoming barriers to implementation and enabling a swift diffusion of TM applications in
health care (WHO 2010). Designed as such, interfaces and systems could help minimise the
disruption of virtual health deployment on the Canadian population and help increase national TM
deployments.
Given that one of the major barriers to the use of TM is the lack of support to users, these
solutions need to be user-friendly. This applies to both those who supply the service
(practitioners) and those who use it (patients). Moreover, TM technologies should be compatible
and easy to use for all individuals, which could help to address some of the socio-economic
barriers. Further, involving the end-users in the development of suitable devices should help to
achieve accessible solutions. This should include availability in different languages, font sizes and
special characters that are suitable for all, providing technical assistance to support telehealth
implementation in rural and underserved communities, as well as creating virtual tools that
respect the cultural attributes of future users (Latulippe et al. 2017). In other words, TM solutions
should be designed around users and their needs.

Recommendation 3:
Provide relevant education and training to healthcare practitioners
A lack of health care staff training, and adequate skills would adversely impact the development
and deployment of TM (Hashiguchi 2020; Kruse et al. 2017a; Moffatt & Eley 2011; Zhai 2020).
Training would improve health provider awareness and comfort with TM technologies and should
thus be provided to physicians and knowledge supports in order to allow care to be delivered
virtually in an efficient way (Edwards 2018; Exner-Pirot 2017; Virtual Care Task Force 2020).
Indeed, there is a need for providing health care providers and staff with education and training
given that the level of efficiency and efficacy would be much higher if TM users are already
familiar with the equipment and the procedures and are provided with continuous support and
learning. For instance, these aspects are ‘as important as pure technical competency when it
comes to integrating digital health technologies and redesigning work practices and processes’
(eHealth Ireland 2013).
Education provision would need to be made at all the levels of the health care system. First,
virtual care would need to be incorporated in medical school curriculums such as making TM
a core course requirement for medical training or adding compulsory TM modules for medical
students (AGE-WELL National Innovation Hub 2020; Bhaskar et al. 2020; eHealth Ireland 2013;
Registered Nurses’ Association of Ontario 2017). While countries like the United States or
Germany already have more advanced TM curricula in medical schools, only one medical school
in Canada includes a formal telemedicine program in the undergraduate medical curriculum
(Mistry et al. 2021). Furthermore, some up-skilling programmes would need to be developed
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for existing staff in order to build digital health capacity in the workforce, which would provide
opportunities for health professionals to develop role-specific informatics competencies (AGEWELL National Innovation Hub 2020; Bhaskar et al. 2020; eHealth Ireland n.d.; Registered Nurses’
Association of Ontario 2017).

5.2.2. Recommendations with the aim to reduce socio-economic barriers
Recommendation 4:
Continue to address existing health inequities and improve digital health
literacy
There is a real risk that the uptake of TM could exacerbate existing health inequities and hence
there is a need to continually address the existing social determinants of health, which in Canada
are particularly characterised by lower socio-economic status levels and membership of indigenous
populations.26 In order to develop, implement or increase the use of TM, there is first a need for
removing patient barriers, especially the financial ones, as it could have a direct effect on take-up by
low-income and low-SES populations. This could be done through implementing co-payments for
teleconsultations or waivers to purchase needed equipment, such as smartphones (as well as data
plans or internet access), to support telehealth visits (Park et al. 2018).
Individuals with lower levels of digital literacy tend to come disproportionally from population
groups including those with lower socio-economic status and levels of education, ethnic
minorities and older age groups, putting them at greatest risk of exclusion from technological
advancements. For instance, in Canada, scores of the OECD Programme for the International
Assessment of Adult Competencies suggest that cognitive skills and other important skills
associated with digital literacy – such as numeracy and problem-solving skills in technology-rich
environments – are lower in areas with higher percentages of indigenous populations. These
scores also tend to generally be lower across immigrant populations (Hadziristic 2017).

5.2.3. Recommendations with the aim to reduce regulatory barriers
Recommendation 5:
Develop a strategy to address jurisdictional licensing barriers
There appears to be a need for a TM strategy to address jurisdictional barriers and simplify
the registration and licensure processes for qualified physicians to provide virtual care across

26

The ‘social determinants of health’ refer to the conditions in which people are born, grow, live, work and age. See
Public Health England (2017, Ch 6).

62

The potential socio-economic impact of telemedicine in Canada

provincial and territorial boundaries. The strategy should also improve and harmonise the
interoperability of TM system.27
First, this could involve fast-tracking licensing and license portability for physicians in order to
increase facilitation and harmonisation of inter-state licensing, potentially by providing support
to the Federation of Medical Regulatory Authorities of Canada and by writing guidelines for TM
use in inter-provincial settings (Bhaskar et al. 2020; Exner-Pirot 2017; Virtual Care Task Force
2020). The issue of cross-boundary licensure has arisen in other federated countries and regions.
In Australia, this barrier was addressed more than a decade ago with the 2006 abandonment
of state- and territory-based registration boards in favour of a national scheme, which was
followed by the agreement of the Council of Australian Governments in 2008 to establish a single
national registration and accreditation system for health professions that were registered in all
jurisdictions (CMA 2019; Critikos 2018; Virtual Care Task Force 2020). In the United States, the
most similar strategy is the Interstate Medical Licensure Compact (IMLC), of which the main
principle is that the ‘practice of medicine is defined as taking place where the patient receives
care, meaning that the physician must be licensed in that state and under the jurisdiction of the
state’s medical board’ (IMLC n.d.). More than 30 states are part of the IMLC at the time of the
writing of this report.

Recommendation 6:
Modify the existing fee code system to address reimbursement challenges
There may also be a need for modifying the existing fee code system to ensure that the delivery
of all telehealth services is eligible for compensation to allow for the permanent delivery of virtual
care (Edwards n.d.; Exner-Pirot 2017; Virtual Care Task Force 2020; WHO 2016).
More precisely, incentivising TM uptake could involve directing resources and savings to rural
and remote clinics, and providing equivalent compensation for physicians for TM as for in-person
service delivery. This could involve the development of fee schedules that are revenue-neutral
between in-person and virtual encounters (AGE-WELL National Innovation Hub 2020; ExnerPirot 2017; Virtual Care Task Force 2020). This could entail reviews to assess the need for
physical contact and current pricing, the writing of guidelines for TM insurance, streamlining
payment facilities for making and receiving payments and/or bundled services payments and
insurance coverage (Bhaskar et al. 2020). Finally, it is worth mentioning that communication and
dissemination of the strategy – as well as of the benefits of telehealth – to practitioners, clients

27

For instance, if a person is living in province A but is outside of this living area at some point (due to travelling to
another region for work or holidays, for instance) and needs to get healthcare provision through telemedicine in
province B, two main cases could arise. First, this person could decide to contact her ‘usual’ practitioner in province
A for simplicity reasons. In this case, regulations should allow her to contact the practitioner but allow them to be
able to obtain medicine in province B. The uptake and development of TM as well as the level of infrastructure in both
provinces should be of a similar level, to ensure that all the entities have access to the necessary information and
that there is no technical issue in this process. Second, this person could also decide to contact a practitioner in the
province she is currently in, province B, but to do so there should be a unique interoperability format in both regions
(in addition to the regulation) in order to make sure that the information regarding the patient can be exchanged
between the two provinces. In such a situation, the practitioner in province B may need the EHR of the person in order
to be able to give a diagnosis, and similarly to the first case, this would require equivalent levels of TM uptake and
infrastructure as well as of integration standards.
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and the public is required to reach the target audience and promote its adoption (Exner-Pirot
2017; WHO 2016).

Recommendation 7:
Provide developed nationally harmonised standards for patient health
information access
The development of nationally harmonised standards for patient health information access is
ongoing in Canada, and aims at using ICT for effective care coordination among the different
healthcare stakeholders. As mentioned previously, ensuring that electronic data follows patients
across delivery settings is one way to address a key barrier to effective care coordination.
Among developed countries targeting a large uptake in TM, there are two types of national
strategies for managing patient data (Adler-Milstein et al. 2014). The first consists of emphasising
common shared approaches to locate patient data in a single repository that can be accessed
by all relevant care providers (as is the case in Canada and Australia). The second focuses on
ensuring the ability to share data from point to point, as is the case in Denmark and the United
States (Adler-Milstein et al. 2014). In both cases, appropriate measures and oversight should
be undertaken to protect the privacy, security and confidentiality of patient data, and legal
frameworks should be developed regarding TM-specific information storage, sharing and access
(Bhaskar et al. 2020).
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