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Australian experience

Christopher Pearce

Australia is blessed with a high-quality health-care system, under-
pinned by a universal health insurance scheme, designed to ensure equity 
of access for all Australians. Medicare provides a rebate for general prac-
tice consultations that are face to face, and the states deliver a network of 
public hospitals that provide free care to all citizens.

At the same time, we are cursed by a small population in a vast coun-
try. Eighty-six percent of the population live in cities, the vast majority 
clustered at the eastern seaboard. This has led to inequities in health-care 
outcomes between those in urban and rural environments and between 
indigenous and nonindigenous populations. For this reason, Australia has 
been both experimenting and alongside, delivering services by distance 
technology for 40 years.559

Commencing with ophthalmology and dermatology projects in 
Queensland, the use of telehealth has steadily grown over time (see 
Fig. 1). The state of Queensland still provides the bulk of services (40%) 
with mental health (22%) being the most popular speciality. Eighty-five 
percent of programs are provided by videoconferencing, the rest using 
store-and-forward technology.560 Early reports suggest that the benefits 
are starting to accrue to patients and providers. Patients are benefiting 
from lower costs and reduced inconvenience while accessing specialist 
health services, improved access to services, and improved quality of 
clinical services. Health professionals are reported to have benefited from 
access to continuing education and professional development; provision 
of enhanced local services; and experiential learning, networking, and 
collaboration.561
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The types of benefits are varied—for services such as ophthalmol-
ogy, benefits are in the form of quicker (shorter wait times), more timely 
 decision-making and earlier intervention to highly specialized services 
and specialists usually only available in urban areas. In mental health and 
oncology, however, it may be the ability for participants to stay in their 
local support systems. Another benefit is the ability for professional de-
velopment and advice to be delivered to remote practitioners, such as the 
Australian College of Rural and Remote Medicine’s TeleDerm service.562

The significant change in the past 5 years has been the integration of 
telehealth services into the Medicare system, moving telehealth from 
a project basis to a care delivery model that can be accessed by any 
Australian, using medical professionals according to need, and meeting 
the standards required.563

Commencing in 2011 the federal government introduced Medicare 
item numbers to support specialists conducting video consultations with 
patients in rural environments and in residential aged care facilities. In ad-
dition, additional incentive payments were put in place to support doctors 
to develop telehealth capabilities.563

As of 2018 the program has supported a million consultations over 
7.5 years, which, although encouraging, still represents a small amount 
of the total consultations covered by Medicare, and still therefore tele-
health remains underutilized across the country. In 2017–18 there were 193 
million “professional attendances” but only 188,000 telehealth services. 
Table 1 lists the actual uptake from government figures.563
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FIG.  1 Number of reported Australian telehealth services over time.560From Bradford 
NK, Caffery LJ, Smith AC. Telehealth Services in Rural and Remote Australia: A Systematic 
Review of Models of Care and Factors Influencing Success and Sustainability, vol. 16; 2016.
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The majority of specialists involved are consultant physicians (sub-
speciality unspecified) and psychiatrists. Combined with the earlier 
finding that the majority of programs funded by other means are in 
mental health, the largest area of telehealth activity remains in mental 
health.

In summary, telehealth remains a potential yet to be realized. The 
barriers to the uptake are many and varied, and there is no silver 
bullet to make it happen. Funding through Medicare focuses on the 
medical model and does not take into account modern team care ar-
rangements (a fault with Medicare as a whole) nor supports store-and-
forward services. The emphasis on videoconferencing excludes other 
models of care, using monitoring technologies or even combining a 
set of complementary technologies, including email and voice. To do 
so, we need

• single, seamless funding;
• invisible technology;
• digitally enabled generalists;
• health literate population;
• single shared health record;
• national medical registration at both ends;
• community need, for example, isolation/access/distance.

Despite this the vast size and low population density will continue to 
drive innovation. Geographic isolation should not be combined with in-
formation isolation.

TABLE 1 Services, providers, and benefits paid from July 1, 2011 to December 31, 
2018.

Provider type Services Providers Benefits paid $

Specialist 641,920 6427 114,137,847

General practitioner 
(includes practice 
nurse)a

284,792 11,887 21,348,555

Optometrist 2182 164 100,861

Midwife 207 33 10,243

Nurse practitioner 4763 123 260,845

Auxiliary 
(PN+AHW)a

5590 851 550,645

Total 939,454 19,485 136,408,996

a Practice nurses and aboriginal health workers.
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Telehealth in Brazil

Magdala de Araújo Novaes

Brazil is a continental country that has undergone changes in its de-
mographic, socioeconomic, and epidemiological profile in recent decades, 
accompanied by a change in the profile of illness and death. Its health 
system, Health Unified System (Portuguese: Sistema Único de Saúde, SUS), 
is one of the largest and most complex public health systems in the world, 
guaranteeing universal and free access to the entire population of the 
country, and promotes comprehensive health care, prevention and health 
promotion, and lifelong care.66

In this context, telehealth is presented as a strong strategy to overcome 
several problems, like poor distribution of health services and profes-
sionals in the territory causing long waiting lines for care, inadequate 
patient’s referrals, risks in the displacement of patients and profession-
als, limited professional training, limited government investments for 
continuing education, limited local infrastructure for patient care, and 
increased system costs.

The World Health Organization recommended a need for a global digi-
tal health strategy in resolution WHA 58.28/2005,564  which was reinforced 
recently in resolution WHA 71.7/2018. In line with the previous text, the 
Ministry of Health adopted digital health as a tool to strengthen SUS.565 
The Telehealth Brazil Program and the Virtual Blood Centers (RHEMO) 
were established from 2007 by the Ministry of Health and later on the 
Open University of SUS (UNASUS).565 At the same time the University 
Telemedicine Network (RUTE) was created by the Ministry of Science and 
Technology in partnership with the Ministry of Education.

All these actions of telehealth together are public policies created to ex-
pand access to health, promote the permanent education of professionals, 
qualify patient care, optimize system costs, and promote research and in-
novation in SUS. Added to these initiatives are several telehealth products 
and services offered by complementary Brazilian health system through 
companies and by the third health sector. In the public sector, there are 
more than 20 telehealth centers of the Brazilian Telehealth Program oper-
ating in all the states of the country, more than 160 units of telehealth in 
school hospitals and units of the Brazilian blood center’s network.

The Brazilian Telehealth Program began its activities integrating the 
primary care network to university referral centers in nine states of the 
country and currently operates throughout the country, offering teleassis-
tance, teleeducation, and remote management for all SUS units. More than 
3.5 million teleeducation sessions, 5 million remote diagnoses produced, 
and 800 thousand teleconsulting sessions are based on the best scientific 
evidences (Fig. 2).
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FIG. 2 Teleconsultations by web conference and telediagnosis of electrocardiogram by the 
Brazilian National Telehealth Network. Performed by the Telehealth Center (NUTES) of the 
Clinics Hospital of the Federal University of Pernambuco.
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RUTE has implemented videoconferencing infrastructure to promote 
the integration of teaching service, and research, through Special Interest 
Groups (SIGs), and promotes clinical meetings and technical-scientific 
discussions between hospitals in a wide range of health specialties involv-
ing professionals, students, teachers, residents, researchers, and managers 
(Fig. 3A and B).

FIG. 3 (A) Videoconference sessions between hospitals through the RUTE network for the 
discussion of clinical cases and (B) monitoring of procedures. Telehealth Center (NUTES), 
Clinics Hospital of the Federal University of Pernambuco.
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The country is preparing to advance further through actions that integrate 
all sectors of health, industry, providers and users of health care, research, 
and teaching, and management. From its strategic vision of digital health 
(eHealth), published in 2017, seeks to provide and use comprehensive in-
formation, in a precise and safe way, the action that aims at the constant 
improvement of the quality of services, processes, and health care.76

By 2020, e-Health will be incorporated into the SUS as a fundamental dimension 
and recognized as a strategy for consistent improvement of health services through 
the availability and use of comprehensive, accurate and safe information that will 
speed up and improve the quality of care and of the processes in the three spheres 
of government and in the private sector, benefiting patients, citizens, professionals, 
managers and health organizations.

In addition to the wide use of telehealth in the public sector, the private 
sector is booming with companies providing distance medical reports 
(with emphasis on electrocardiography and medical imaging) and mobile 
applications (scheduling visits, medical second opinion, etc.), besides big 
data, artificial intelligence, and IoT applications. Hospitals are preparing 
for the delivery of health services at a distance. On the other hand Brazilian 
legislation (medical visits by videoconference are restricted), poor techno-
logical infrastructure (limited internet access in remote places), and bill-
ing and reimbursement issues represent barriers to a greater expansion of 
telehealth in the country.

Telemedicine/telehealth in Canada

Ed Brown

Canada has a land mass of 9.985 million square kilometers and a popu-
lation of 37 million people, largely living in urban centers close to its south-
ern border with the United States. As of July 2018, more than 32 million 
Canadians (86.4%) were living in 4 of Canada’s 13 provinces and territories: 
Ontario (38.6%), Quebec (22.6%), British Columbia (13.5%), and Alberta 
(11.6%).566 With 3.5 persons per square kilometer, Canada is one of the coun-
tries with the lowest population densities in the world. Some small remote 
communities can only be accessed by ice roads in the winter and by plane 
or boat in the warmer summer months. This distribution of the popula-
tion and the geography of Canada present challenges in the distribution of 
health human resources relative to the population and results in the chal-
lenges of access to health services. As a result, digital and virtual technology 
plays an increasingly important role in the delivery of health-care services, 
and Canada has been recognized as a world leader in telehealth.

With its earliest beginnings over 30 years ago in Newfoundland and 
Labrador,567 telehealth services exist in every province and territory in 
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the country.32 Through investments made by the provincial and territo-
rial governments and supported through investments made by a federal 
government-funded organization, Canada Health Infoway, live two-way 
videoconferencing, both scheduled and on demand, is available across 
the country in various forms inclusive of both hardware- and room-based 
systems and increasingly through software-based solutions that can be 
used directly from the patient’s home. The degree to which these solu-
tions are used varies across the provinces. Ontario, with the largest pop-
ulation, has an organization dedicated to advancing the use of virtual 
solutions—the Ontario Telemedicine Network (OTN). It reported 894,375 
clinical videoconferences in fiscal 2017–18. It is offering both hardware- 
and software-based videoconferencing solutions through a purpose-built 
platform along with virtual tools beyond simple videoconferencing.

Videoconferencing is being used for emergency care. TeleStroke in 
Canada was first implemented in Ontario in 2002 and is now available at 
scale in multiple jurisdictions across Canada. Since that time, emergency- 
based telehealth services have been implemented for virtual critical care, 
mental health crisis, for more timely response to communities that may be 
supported by nursing stations and for other applications.

Asynchronous modalities are also being used increasingly. Both gen-
eral and specialized electronic consultation (eConsult) tools are being ad-
opted by primary care practitioners who would like to receive consults 
and advice from specialists, reducing the need for face-to-face specialist 
visits and decreasing wait times for consultations. Specialty asynchronous 
modalities such as for dermatology and ophthalmology are used, as is 
secure messaging. Asynchronous modalities’ adoption and penetration 
varies regionally but is growing significantly as tools become more ubiq-
uitous and easier to use.

Direct-to-consumer telehealth is also on the rise. Remote patient monitor-
ing and digital self-care management tools have been in use for over 10 years, 
particularly for patients with chronic obstructive pulmonary disease, conges-
tive heart failure, and diabetes. They are being used at a provincial, regional, 
or program level in more than half of Canada’s provinces and are resulting 
in decreased visits to the emergency department and admissions to hospital. 
The models of care to support this vary provincially and regionally.

While Canada has a publicly funded health-care system, increasingly, 
 direct-to-consumer solutions are being offered by private sector companies. 
Clinical grade applications with evidence supporting their efficacy in deliv-
ering positive patient outcomes. They are already in use by some organiza-
tions while undergoing trials at a regional or provincial level in some cases. 
These solutions are also increasingly being offered to employees of large 
organizations through insurers. Employers and insurance companies alike 
are recognizing the value of delivering solutions to employees to empower 
them to manage their health care in a more convenient manner.
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Private enterprise is also marketing direct-to-consumer primary 
care services using a variety of solutions. These range from the use of 
mobile apps to help consumers manage their chronic conditions (and 
 additionally generate reports to providers) to interactive mobile apps 
that point consumers to an automated triage process and allow for in-
creasing levels of interaction with a health-care provider up to and in-
cluding a video visit.

Artificial intelligence, advanced analytics, and blockchain technology are 
also emerging in the Canadian health landscape, and these three areas are 
certain to play an increasingly important role in Canada’s health system.

New models of care are emerging. The status quo bricks and 
 mortar-based health-care system are being disrupted by advances in tech-
nology. However, policy and regulatory frameworks have not necessarily 
kept up to these advances. Government at the provincial, territorial, and 
federal levels is in the process of analysis, policy and regulatory evolu-
tion to ensure quality of care and patient safety, and appropriate economic 
models are in place to sustain the publicly funded health system, which is 
a source of pride for Canadians.

Digital and virtual means for health-care delivery and building capac-
ity within the health system is vitally important to Canada. Focused lead-
ership and continued development of our expertise will help us continue 
to be world leaders in this area.

India case study

Shashi Gogia

Besides being the second most populated country, India is understood 
to be the most diverse in the world from all contexts—geographic, linguis-
tic, religious, and cultural—and of the types of health-care remedies that its 
population can avail itself. A demand for telecare exists due to wide income 
disparities and a largely rural population served by not only less number 
of, but also less qualified, doctors. There are also a fair number of people 
residing in remote and inaccessible areas, for example, the Andamans and 
Nicobar Islands in the Bay of Bengal and the Himalayan mountains. Poor 
roads are a common issue in most of the hilly regions like northeastern India.

Health is a state subject, but the central ministry provides guidelines 
and special funding for the poor. Despite the offers of free health care in 
government hospitals, most of the population prefers private care as the 
government hospitals are either overcrowded or lacking facilities and 
sometimes both.

India’s initial forays in telemedicine were at the behest of Indian 
Space Research Organization (ISRO), which had ample support from the 
 government and more importantly its own satellites.11 Notable projects 

IV. Issues and future of telehealth



340 15. Worldwide initiatives

at the turn of the century included support for adventure travellers in the 
Himalayas and running a medical camp in the 2001 Allahabad Kumbh 
Mela from Lucknow.

Early projects could not be sustained, as soon cheaper and better tech-
nology and connectivity became available. But significant learnings of the 
value of telecare evolved. The learnings translated to more focused ar-
eas of work like the creation of eHealth standards,568 a virtual e-learning 
platform,148 and nationwide health grid with linkages between medical 
colleges. Telecare support has been offered to the neighboring developing 
countries as well as Africa.12

Lately, efforts to create a uniform e-identity for India’s citizens called 
the Aadhar card569 have allowed a nationwide EHR creation and better 
support toward health care for all. A nationwide health insurance scheme 
provisioning for reimbursement for the secondary and tertiary care called 
Ayushman Bharat for the poor riding on this has been launched.

Telemedicine in Africa

Charles Noble

Africa, and sub-Saharan Africa (SSA) in particular, face many chal-
lenges: astute poverty, asymmetric distribution of diseases, an aspirational 
citizenry, the lack of skilled personnel, and aberrant or absence of supply 
of health and other modern infrastructure.570

Specifically pertaining to eHealth, there is a lack of adequate commu-
nication infrastructure and adequate personnel who are trained in provid-
ing remote care and hence use this infrastructure. Admittedly, it can be 
done through teleeducation within the same telemedicine system.571

Scope of telemedicine and mobile health networks

• It improves patient-doctor communication.
• It provides acceptable methods for home-based health-care care.
• It provides convenience in accessing health services.
• It enhances simple retrieval of patients' medical records.
• It saves money and time
• Streamline workflow

The medical needs are immense. SSA constitutes 70% of the world’s 
HIV burden; 2800 African residents die every day due to malaria. Other 
infectious diseases like dysentery, cholera, typhoid, chicken pox, and diar-
rhea consume millions. Under-five mortality is extremely high.

In this region, communication and the use of Internet are basically 
 restricted largely to emails, with less use of specific health-related and 
telemedicine applications. Adding to it are social, economic, and political 
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problems leading to a high index of corruption and bloodshed. ICT infra-
structure is suboptimal in SSA notably so in 33 of its 48 countries hindering 
their all-round economic development. Internet penetration is 4.2% and 
broadband at 1.4%, a luxury. Wherever mobile communications exist, they 
face the issue of not having enough power to even charge the mobiles.

Ethiopia and South Africa are exceptions having well-developed tele-
medicine facilities, while Burkina Faso and Nigeria having almost none, 
constitute the other extreme.

Doctors are scarce: approximately 1 doctor for every 10,000 in 10 coun-
tries and 2 per 10,000 in 37. In comparison, Germany has 34, the United 
States 26, England 23, Canada 19, and India 6. Fourteen countries do not 
have more than a single radiologist. Specialists are present only in cities, 
and the persons working in rural areas also have to face health access 
problems related to poor roads and nonavailability of telephone, let alone 
internet and library access.572,573

As per ITU, developing the telecommunication infrastructure is going 
to be a challenge. Reaching adequate penetration with the rest of the word 
will mean expenditures of around 30%–40% of gross national product 
(GNP) versus 0.4%–0.8% in advanced countries.574

Conclusions

Telemedicine offers much in improving the health support systems. 
There is a huge cost in developing and implementing the telecommuni-
cation infrastructure, abridgement of eHealth activity, enabling legislation 
for telemedicine, and correcting the poor doctor-patient ratio. Special ini-
tiatives like the use of teleeducation will provide all-round development.

Summary of learnings

Table 2 summarizes the learnings from each country, in no particular 
order of priority or significance.

TABLE 2 Summary of learnings from various countries.

Complex technologies are not essential: simple text messages and email can be sufficient

Government funding does not guarantee widespread uptake

Telehealth can (and should) disrupt traditional models of care

Although overcoming the barriers of distance drives much of telehealth, it has 
applications in urban areas as well

Telehealth supports both primary care and secondary care and breaks down the barriers 
between them

Adequate funding of telehealth remains a barrier
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A final word

If the case studies earlier teach us anything, it is that the path to good 
care involves telehealth in all its aspects and that need should tailor the 
technology and the funding. The variety of models and the persistence of 
effort demonstrate the importance of telehealth into the future.

IV. Issues and future of telehealth
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