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Rural and remote care: Overcoming
the challenges of distance

Donna Goodridge and Darcy Marciniuk

Abstract
The challenges of providing quality respiratory care to persons living in rural or remote communities can be
daunting. These populations are often vulnerable in terms of both health status and access to care, highlighting
the need for innovation in service delivery. The rapidly expanding options available using telehealthcare
technologies have the capacity to allow patients in rural and remote communities to connect with
providers at distant sites and to facilitate the provision of diagnostic, monitoring, and therapeutic services.
Successful implementation of telehealthcare programs in rural and remote settings is, however, contingent
upon accounting for key technical, organizational, social, and legal considerations at the individual, community,
and system levels. This review article discusses five types of telehealthcare delivery that can facilitate
respiratory care for residents of rural or remote communities: remote monitoring (including wearable and
ambient systems; remote consultations (between providers and between patients and providers), remote
pulmonary rehabilitation, telepharmacy, and remote sleep monitoring. Current and future challenges related
to telehealthcare are discussed.
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The falling costs of information and communication

technologies (ICTs) and digital storage, higher com-

puting speeds, and new options for high-speed band-

width have created unprecedented opportunities to

deploy telehealthcare to improve health outcomes.1

These rapid advances in the capabilities of digital

technologies, however, have often outpaced the

capacity of health-care systems to operationally and

effectively integrate these changes. While the tech-

nologies may be ready for deployment, accounting for

the features of the context in which the technologies

are to be implemented, such as rurality and remote-

ness, requires careful consideration. Thoughtfultele-

healthcare program design that meaningfully engages

both patients and providers in rural and remote com-

munities, and importantly enhances care and improves

outcomes, is paramount to success.

Given the World Health Organization’s (WHO)

definition of telehealthcare, which emphasizes deliv-

ery of health services where distance is a critical fac-

tor, improving access to health care for people living

in rural and remote communities should be a key

outcome of digital health technology use. The unique

social and physical features of each rural or remote

environment, however, can present challenges to

the successful implementation of digital technology

in the service delivery of health care, making it

unlikely that one solution will apply equally to all

settings and situations. The following article will

provide a practical, clinical overview of the potential

of digital technologies that can support the provision

of care for people living with respiratory diseases

such as chronic obstructive pulmonary disease

(COPD), asthma, and sleep apnea in rural and remote

communities. While we recognize the importance of

care encompassing the range of multi-morbidities

and needs that occur concomitantly with respiratory
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illness, the focus of this article relates specifically to

care of respiratory conditions.

The contexts of rural and remote
communities

In 2014, 50% of the world’s population was consid-

ered to be rural, with the most concentrated rural

populations located in the developing countries of

Asia and Africa.2 There is considerable variability

between countries in the parameters used to classify

communities as rural or remote. Classifications are

contingent on factors such as the country’s geographi-

cal size, population distribution, and transportation

infrastructure. Remote and rural communities exist

on a continuum of remoteness, where remoteness can

be interpreted as:

limited access to a range of services, some of which are

available in smaller and others in larger centres; the

remoteness of a location can thus be measured in terms

of how far one has to travel to centres of various sizes.3

Significant diversity among rural and remote com-

munities within the same country must also be con-

sidered, with each community possessing a unique

history, population, economic and social infrastructure,

and distance from larger centers.3 There are common-

alities, however, that characterize remote communities

in particular. According to Slack et al.,4 these charac-

teristics often include a harsh climate, small population

base, lower incomes and levels of education than are

found in non-remote areas, and a higher proportion of

indigenous residents. Remoteness, by definition,

means increased cost and limited access to goods,

transportation, and services, including health care.4 Air

transportation, the availability of which is highly

dependent on financial resources and climatic condi-

tions, is typically the most common mode of accessing

physician care from remote communities through

regional or specialized referral centres.5 People resid-

ing in remote communities can also frequently be con-

sidered both vulnerable in terms of health and

underserved in terms of health care,6,7 highlighting the

importance of finding novel solutions to address

inequalities in access.

At a population level, health status is often inver-

sely proportional to the degree of remoteness.8 In

spite of the enormous differences between high- and

low-resource countries, access to adequate health care

in rural and remote environments is a universal chal-

lenge.9 For example, compared to urban dwellers,

rural and remote Canadians experience shorter life

expectancy, higher mortality rates, higher rates of

smoking, higher prevalence of risk factors for chronic

illness, higher hospitalization rates, greater utilization

of emergency room services,10and less access to after-

hours care.11

Particularly salient to our discussion of the use of

telehealthcare by rural and remote communities is

consideration of available local infrastructure. Tele-

healthcare is an option only when electricity is avail-

able and adequate ICT infrastructure exists.1 These

requirements present particular challenges for mount-

ing telehealthcare programs in remote communities in

general, but for those located in low-resource coun-

tries in particular. Technology-related barriers to the

use of telehealthcare include the costs of equipment,

transport, and maintenance; unstable electrical power

supplies; lack of or unreliable Internet connectivity;

and limited band-width.1 Recognizing that broadband

connectivity is a powerful resource in the emerging

information economy, significant effort is being

expended in many countries to bridge the ‘‘digital

divide.’’12 Emerging cost-effective solutions for pro-

viding non-fixed line broadband and Internet access

to sparsely populated regions encompass technologies

such as ultrahigh throughput capacity satellites and

Compressed Transmission Systems that replace large

cellular transmission base stations with palm-sized

devices that can be mounted to existing elevated

structures.13 Solutions such as these will increasingly

enable the provision of telehealthcare to patients in

rural and remote communities in both high- and low-

resource countries.

Telehealthcare

Telehealthcare is a broad term used to encompass the

delivery of health-care services and information

through ICT. It includes clinical applications such as

remote monitoring, live videoconferencing between

patients and providers, and access to specialist services

such as consultation and medical imaging, as well as

nonclinical services such as provider training, admin-

istrative meetings, and continuing education of health

professionals using ICT services.1 In terms of respira-

tory care, remote monitoring, consultations, pulmonary

rehabilitation (PR), pharmacy, and sleep monitoring

can promote the patient–provider relationship and will

each be discussed in subsequent sections (Figure 1).

Telehealthcare can promote patient-centered care

by facilitating communication between patients, their
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carers, and providers; supporting self-management

with provider feedback; improving medication man-

agement, including correct use and adherence to pre-

scribed medications; and mitigating issues related to

poor health literacy.1,14

The technologies employed in telehealthcare

include live videoconferencing, the Internet, imaging,

streaming media, and both terrestrial and wireless

communications.15 ‘‘Store-and-forward’’ telehealth

involves the capture and storage of digital images,

video, audio, and observations of daily living such

as medication adherence, diet, and exercise on client

devices, which are then securely transmitted to a

remote provider.16 This asynchronous technology is

effective in situations where immediate responses are

not critical. Synchronous or real-time technology

involves two-way interactions such as videoconferen-

cing. At present, the widely used telehealthcare ser-

vice globally is in cardiology/electrocardiology.1

Technical, organizational, social, and legal consid-

erations must all be taken into account in order

to implement a successful telehealthcare program

(Figure 2).1,17 One or more barriers, however, are

often present and must be addressed, especially in

rural and remote settings. Technical issues include

security, image resolution, and technical support.

Robust security measures such as institutional fire-

walls can inadvertently prevent the sharing of infor-

mation, while organizational policies and legislation

related to data security may require significant revi-

sion.17 Because rural and remote telehealthcare pro-

grams may be collaborating with providers beyond

their own jurisdictional authority, negotiation may

need to occur with multiple health authorities to over-

come these issues. The transmission of high-

resolution image and videos demands significant

bandwidth as well as cameras capable of providing

the resolution required. For rural and remote settings

in particular, adequate local information technology

(IT) support is often costly and difficult to access.

Organizationally, the relatively high workforce

turnover in rural and remote environments can result

in staff who have not been adequately trained in the

use of the technology. The lack of convincing evi-

dence demonstrating the cost-effectiveness and eco-

nomic benefits of telehealthcare programs has also

slowed investment in infrastructure and programs.18

Human and cultural factors such as lack of under-

standing and acceptance of telehealthcare by provi-

ders and/or patients and language barriers are

essential to factor into implementation design.18 Scal-

able and sustainable telehealthcare solutions must be

developed alongside the ‘‘networked social solutions’’

that make the technology work.19 Legal considerations,

particularly patient privacy, informed consent, and

confidentiality issues related to data transfer, storage,

and sharing, as well as provider authentication and
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Figure 1. Telehealthcare applications to promote
respiratory cares.
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Figure 2. Key considerations for successful telehealthcare
implementation.
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liability concerns, represent a major obstacle to tele-

healthcare implementation in many jurisdictions.1 The

practical challenges to effective implementation of tel-

ehealthcare in rural and remote settings are many.

One strategy to mitigate a number of these chal-

lenges in rural and remote communities may be greater

utilization of mobile health (m-Health) devices (such

as mobile phones, short message service, smartphones,

personal digital assistants, and devices that work on

wireless technology or bluetooth compatible devices)

to improve health-care delivery.20,21 Close to three

quarters of the world’s population now has access to

mobile phones with increasingly powerful technical

capacities, making this an especially attractive option

for low-resource countries (WHO).

With their popularity, availability, portability,

technological capacity, and integration into everyday

life, mobile phones have enormous potential to

enhance health-care delivery globally.20 Users have

strong attachments to their mobile phones and a ten-

dency to carry them at all times, creating new oppor-

tunities for frequent or continuous symptom

monitoring and connecting patients with providers.

In particular, m-Health has been widely used for the

delivery of programs such as smoking cessation.20

Pooled results from over 9000 participants that were

reported in a Cochrane systematic review22 found that

mobile phone interventions (text messaging alone or

in combination with an Internet-based ‘‘QuitCoach’’

or video messaging) significantly increased smokers’

long-term quit rates compared with control programs

(risk ratio: 1.71; 95% confidence interval: 1.47–1.99).

Hamine et al.20 examined how m-Health technolo-

gies impacted adherence to chronic disease manage-

ment programs. They reported high usability,

feasibility, and acceptability for mobile Adherence

interventions, significant improvements in adherence

behaviors in half of studies, and significant improve-

ments in disease-specific clinical outcomes in just

over one-third of the studies. Patients’ primary con-

cerns with m-Health included dependence on profes-

sional supervision, unnecessary medicalization, and

undue anxiety if the technology failed. Difficulties

in understanding and using the technology were

reported, including technical issues such as too many

menus and small buttons. For providers, concerns

included the amount of time and effort required to

review data and respond in a timely way. Costs,

increased clinical workload and workflow problems,

maintaining up-to-date records and concerns about

loss of privacy, and overdependence on technology

were some of the concerns. These are new concerns

that are not apparent or applicable in the absence of

this technology.

Consumer digital health solutions that allow patients

to access health information online through patient

portals, apps, and devices are increasingly being used

to promote patient engagement in care.23,24These solu-

tions can simplify interactions with the health-care sys-

tem (e.g. through e-prescribing and e-scheduling of

appointments), provide communication tools that per-

mit patients to be informed partners in care (e.g. patient

portals), and provide virtual care such as remote patient

monitoring, all of which may be especially valuable to

patients who reside far from major centers.

Remote monitoring

Use of remote monitoring is increasingly common in

health care. Remote monitoring consists of the fol-

lowing elements: (a) electronic transfer of self-

report or biometric data (e.g. oxygen saturation, pulse

rate, and blood pressure) over a distance, (b) use of a

device located in the patient’s home or on her/his

person (mobile device), and (c) personalized feedback

from a health-care professional who exercises their

skills and judgment in the provision of tailored advice

to the patient or automated feedback based on a pre-

determined algorithm.25

Interest in remote monitoring programs to support

patients with chronic respiratory disease is evident in

the growing number of studies on this subject else-

where.26–34 For COPD, systematic reviews and meta-

analyses on the impact of remote monitoring have

reported significant reductions in the odds ratios of

emergency department attendance and hospitalization

for patients with COPD using remote monitoring,

but no improvement in quality of life or mortality32;

no evidence of reduction in acute exacerbations25;

and improvements in physical activity levels.33 For

asthma, remote monitoring was found to be associated

with a significant reduction in hospitalizations over a

12-month period, with a more marked effect in those

with severe asthma who were managed primarily in

secondary care settings, but no difference in quality of

life.34 These reviews have uniformly called for addi-

tional studies to build the evidence base related to the

clinical and cost-effectiveness of remote monitoring

in respiratory populations.

Case management, which is a collaborative process

aimed at comprehensively meeting an individual’s

and family’s health needs,35 is often, but not always,
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a key component of remote monitoring programs.

While the efficacy of case management in reducing

hospital re-admission is subject to debate and contin-

ues to be studied, Casas et al.36 demonstrated a reduc-

tion in re-admissions in a case management program

for patients with COPD that was facilitated by IT.

New technologies, such as wearable and ambient

systems, are rapidly expanding the possibilities for

telehealthcare as a result of miniaturization of sensors

and electronic circuits and the growing rates of smart

phone utilization.37 Smart wearable systems include a

wide range of wearable or implantable devices, such

as sensors, actuators, smart fabrics, power supplies,

wireless communication networks, processing units,

multimedia devices, user interfaces, software, and

algorithms for data capture, processing, and decision

support.38 Wearable sensors, whose capabilities

include physiological, biochemical, and motion sen-

sing, are being developed with both diagnostic and

monitoring applications.36 These systems are able to

measure vital signs, such as body and skin tempera-

ture, heart rate (HR), arterial blood pressure, blood

oxygen saturation (SpO2), electrocardiograms, electro-

encephalograms, and respiratory rate. Ninety percent

accuracy in measuring respiratory rate was achieved

using miniaturized acoustic sensors (microphones) on

the neck to record acoustic signals associated with

breathing by Corbishley and Rodriguez-Villegas.39

Ear-worn activity sensors have been used to provide

early detection of the decreases in activity levels that

may be associated with exacerbations of COPD.40

Biochemical sensors were tested by Ahn41 for esti-

mating blood gas concentration. Garments that inte-

grate sensing capabilities have allowed for embedding

of sensors to collect electrocardiographic and electro-

myographic data. It is anticipated that the ability to

print full circuit boards on fabric will rapidly advance

the use of wearable technology.37 Ambient systems

(pervasive networks) may have the potential to con-

tribute to patient wellness through a broad range of

activities, including memory support, information on

health questions, automatic medication dispensing,

and emergency communications and services.

Remote consultations

Remote consultations may occur between providers

or between patients and providers. The value of

remote consultations between providers in under-

served communities and medical specialists located

in major urban centers has been recognized for

decades and typically occurred informally using the

telephone. More than 40 years ago, Moore et al.42

compared satisfaction with remote consultations via

television versus telephone between physicians and

nurse practitioners. Since that time, dedicated sites for

telehealth have become more common in some coun-

tries. Remote consultations can now be facilitated

though live videoconferencing, which offers the

advantages of visual information and enhanced inter-

action and may occur over integrated services digital

network digital phone lines, network Internet Protocol

(IP), or a suitable mobile phone.43

Almost 6000 telehealthcare sites that provide live

videoconferencing are currently available in Canada,

which is considered a global leader in this area.15

These sites provide service to 21% of the Canadian

population in rural or remote areas, including 284

First Nations and 46 Inuit communities.15 Mental

health and addictions services comprised more than

half of Canadian telehealth services, and respiratory

services were not well represented as a telehealth ser-

vice, although may have been included in the Chronic

Disease Services (1.2% total).

A public, state-wide telehealth service to support

professionals in remote areas of the Brazilian state

of Minas Gerais was recently described by Alkmim

and colleagues18 who noted that development of a

viable telehealth service requires a strong collabora-

tive network that includes specialists, educational

and research institutions, government, and IT provi-

ders and funders. Success of this service was found

to be contingent upon the ability to meet the real

needs of local health providers in addressing service

demands; availability of simple and low-cost tech-

nology; and incorporate at least some face-to-face

components, such as workshops and personal visits

to the remote area. The significant effort expended to

develop strong relationships between users and pro-

viders was found to be an essential element of suc-

cess. Another key message from this report was that

‘‘Telehealth users have a natural tendency to resist

altering their work routine unless doing so clearly

leads to improved solutions to frequently encountered

problems.’’18

Robotic remote presence technology is being

deployed to provide physician expertise to providers

in some remote communities in North America.

A remote presence robot, equipped with a digital

stethoscope, ultrasound, and other basic diagnostic

equipment, allows a remotely located physician to

view videos, images, and graphs in real time on the
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computer screen and to guide providers to perform

various diagnostic tests. Mendez reported on the use

of robotic remote presence in a nurse-staffed clinic in

an Inuit community with significant health challenges

in Canada’s Far North.44 The wirelessly controlled

robot was equipped with headphones, microphones,

a joystick to maneuver the robot in real time, a digital

stethoscope, and a printer capable of providing digi-

tally signed hard copies of orders and recommenda-

tions from the physician in charge of the remote

session. A decrease of 60% in air evacuations in cases

where it normally would have been considered was

reported,44 resulting in significant cost avoidance.

High levels of satisfaction were reported by the

patients, physicians, and nurses involved. Positive out-

comes have also been reported for the use of robotic

telepresence in critical care settings,45–48 treatment of

stroke,49–51 telementoring for surgical procedures,52–55

and diagnostic tests,56,57 including just-in-time training

on the International Space Station.56

While digital technology has been used to bridge

the gap between health-care providers in under-

served communities and medical specialists58 for

some time, remote consultations between specialists

and patients are becoming increasingly common-

place. Use of telehealth sites allow patients to be

seen by specialists without having to make the trek

to a distant city. These have significantly reduced

wait times for some specialist appointments and

patient travel time and costs. In southeastern

Ontario, Canada, 34,000 telemedicine appointments

took place in 2014–2015, an increase of 29% from

the previous year,59 suggesting that use of this tech-

nology is growing rapidly in Canada.

Regulations related to the practice of medicine

using telehealthcare vary widely between jurisdic-

tions. The American Medical Association60 supports

the practice of prescribing medication using teleme-

dicine technologies, provided that a patient–physician

relationship has first clearly been established. The

Australian Medical Association61 welcomed plans for

expansion of telemedicine service by the Labour

Party to provide services to patients who would oth-

erwise limited or no access to these services.

Remote Pulmonary Rehabilitation

Given that PR is one of the cornerstones of COPD

management and that there continues to be limited

access to PR programs for those individuals who would

benefit,62–64 remote PR may be another strategy to

increase capacity and mitigate the inconvenience and

costs associated with traveling to a central location.

Live videoconferencing of PR programs to partici-

pants in remote settings has been reported in Scotland

and Canada. Participants at five sites in Scotland were

linked by videoconferencing to a remote ‘‘hub’’

where the PR program was led by a central phy-

siotherapist and supervised locally by a physiotherapy

assistant.65 While data collection for walking dis-

tances and respiratory questionnaires was a challenge

for this project, Godden et al.65 reported carbon sav-

ings estimates of between 111 and 568 kg and cost

savings of £55 per patient for the telehealth program.

The telehealth classes increased the number of parti-

cipants by approximately 30%. In the Canadian study,

participants in nine small communities traveled to

local telehealth sites for videoconferenced rehabilita-

tion sessions identical to the standard sessions offered

in the hospital setting and received on-site supervision

from a trained health-care professional.66 Quality of

life scores and exercise capacity were similar between

the remote and hospital-based PR groups,66 suggest-

ing that remote delivery of PR programs is a viable

option.

Home-based PR programs using digital technolo-

gies have been reported in several studies. Dinesen

and colleagues67 described co-innovation of a tele-

rehabilitation program, together with patients with

COPD, their relatives, health-care providers, and

other stakeholders. This program provided patients

with a telehealth monitor box which provided real-

time biometric data to remote providers. Patients and

families were also able to view their own data on a

web portal and allow district nurses and general prac-

titioners to access their data. Because respiratory

complications are a major cause of morbidity and

mortality in patients with neuromuscular diseases,68

Garuti and colleagues69 ran a pilot study with 13

patients with diseases such as muscular dystrophy and

concluded that home respiratory rehabilitation

together with remote transmission of physiological

and clinical data was feasible for this group of

patients. While there has been relatively little research

examining the effectiveness and safety of PR in set-

tings without access to specialized professionals and

equipment,61 some work is being initiated in this area.

In examining the feasibility of using remote pulse

oximetry for a future in-home PR program, Tang

et al.70 found that remote measurements of SpO2 and

HR were valid when compared to conventional face-

to-face measurements.
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Telepharmacy

Timely access to pharmacists and to prescription

medications has been recognized as integral to the

delivery of appropriate, patient-centered health care

in remote, rural, and northern communities.71 Strate-

gies to mitigate the barriers to accessing pharmacy

services have resulted in the creation of several mod-

els of telepharmacy. A telepharmacy is a full service

operation that includes prescription medications,

remote pharmacists, pharmaceutical utilization

review, patient education, and counseling provided

to a remote site using a range of technologies.72

One telepharmacy model allows for pharmacists to

provide pharmacy services, consultation, and super-

vision via live videoconferencing or videophone

while the physical drug dispensing at the remote site

is provided by a pharmacy technician.73 This model is

widely used in the United States with positive out-

comes. For example, interactive compressed video

counseling used to teach rural adolescents metered-

dose inhaler technique was found to be superior com-

pared to written instructions alone.74

Another model deploys the use of automated drug

dispensing (packaging and labeling) technologies

such as kiosks in remote communities provides for

prescription medications to be accessed even in those

communities that conventional telepharmacy cannot

reach.75 In 2011, the Ontario Rural and Northern

Health Care Panel recommended the deployment of

emerging telepharmacy technologies as safe, cost-

effective, and implementable solutions to address

pharmacy needs in remote communities.76 The inno-

vative MedCentre kiosks accredited under Ontario’s

new guidelines address the barriers of cost, time, lan-

guage, and scarcity of personnel and supporting

infrastructure.76 PharmaTrust MedCentres are fully

automated, pharmacist-controlled prescription medi-

cation remote dispensing units that integrate prescrip-

tion scanning and identification, patient–pharmacist

teleconferencing, and automated drug dispensing into

a single portable kiosk.76 Early indications suggest a

high level of consumer satisfaction with the service,

although formal evaluation remains ongoing.

Disadvantages of telepharmacy include reluctance

or inability to use the technology, particularly for

older persons.77 The pharmacist’s ability to fully

assess a patient’s condition is limited to some extent

when face-to-face interaction is not present. Kiosks

have also have specific limits to the number of med-

ications that can be stocked. As with all dispensing,

pharmaceutical misadventure (errors related to any

aspect of medication prescribing, dispensing, admin-

istration, and monitoring)78remains a risk.71

Remote sleep monitoring

For patients in rural and remote communities who

require evaluation of sleep-disordered breathing,

remote sleep monitoring (home sleep tests or HSTs)

can provide a viable alternative to in-lab sleep disor-

ders evaluation,79 although there continue to be con-

cerns about reliability of the technology compared to

the gold standard of in-lab evaluation. Continuous

improvements in the fidelity of recording, though,

have vastly improved the ability of multichannel

HSTs to demonstrate excellent correlation with in-

facility polysomnography. Further study of the poten-

tial role of remote sleep monitoring is needed.

Current and future challenges
in telehealthcare

As technology has become more affordable, more

powerful, and more ubiquitous in modern life, an

appreciation for the potential of technology to

improve care and reduce costs has driven the growing

interest in telehealthcare. May80 suggests that tele-

healthcare developed as an effort to ‘‘discipline the

demand’’ anticipated to be generated by the growing

populations of older adults with chronic illnesses, a

perspective which contributes to the eagerness of fun-

ders and governments to implement telehealthcare

programs.

The absence of evidence on cost-effectiveness and

economic benefits remains a daunting challenge for

adoption of telehealthcare programs. Findings from

the WHO Global Observatory on e-Health Survey1

indicated that the most prevalent barrier to implemen-

tation of telehealthcare programs was the perception

that costs were too high, highlighting the need for

robust economic evaluations of these programs. Legal

issues surrounding patient privacy and confidentiality

were also a major barrier for developed countries, as

were organizational cultures unaccustomed and/or

resistant to delivering care using ICTs.

Organizational cultures can pose significant obsta-

cles to integrating and embedding telehealthcare tech-

nologies into existing health-care systems.

Normalization (the routine embedding of a program

in everyday practice) of telehealthcare was examined

by May and colleagues.81 This study suggests that
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successful normalization (four stages: implementa-

tion, adoption, translation, and stabilization) of tele-

healthcare services was contingent upon a positive

link with a policy level sponsor, development of

supportive organizational structures, enrolment of

cohesive, cooperative groups, and the development

of new procedures and protocols by professionals.

Complexity at each of the four levels is frequently

underestimated, resulting in the failure of telehealth-

care programs to become integrated as mainstream

health services.

Important ethical issues related to telehealthcare

remain unresolved. Because, in part, large trials of

telehealthcare have cast doubt upon whether these

technologies can result in improved clinical outcomes

or cost savings, understandings of the role of health

technologies continue to evolve.80According to Green-

halgh,82 the voices of users (patients) have been essen-

tially absent in the development of telehealthcare

programs to this point. Ongoing user and carer invol-

vement is a characteristic of ethical telehealthcare.83

Key questions related to telehealthcare posed by May80

include whether telehealthcare compensates for the

withdrawal of face-to-face relationships in health-

care delivery and whether the redistribution of the bur-

den of care to patients, families, and social networks

associated with telehealthcare is, in fact, sustainable, or

even desirable. ‘‘Telehealthcare distributes more work

amongst fewer people, and makes being a patient more

difficult because it adds a new burden of co-ordinating

and managing technologies and fragmented ser-

vices’’.80 For residents of rural and remote commu-

nities, these issues may be tempered by the enhanced

access to health care made possible by telehealthcare.

The enormous capacity of telehealthcare technolo-

gies to organize and collect patient data has both pos-

itive and negative consequences. Epidemiological

surveillance using telehealthcare for public health con-

cerns may prove to be a powerful tool in the near

future. The ability to provide surveillance can also

result in unexpected outcomes with important clinical

implications. Protests by French citizens were reported

in the popular media84 in response to the government’s

plan in 2014 to require an electronic sensor on contin-

uous positive airway pressure devices to monitor use.

Below a certain level of use, patients could be deemed

noncompliant and reimbursement for the devices

denied. It is likely that the nature and volume of ethical

concerns related to telehealthcare will become increas-

ingly common as these technologies are more widely

implemented.

Conclusions

The realities of limited access to health care, together

with the uniqueness of rural and remote communities

and global initiatives to reduce the use of fossil fuels,

create an appropriate context for the use of telehealth-

care and related technologies. Additional study, how-

ever, is necessary to more fully understand how best

to use these technologies, their potential benefit to

patient care and health outcomes, and the overall eco-

nomic implications of telehealthcare. The impact of

telehealthcare on both patients and their families, as

well as on healthcare providers and the health-care

system, must also be meaningfully appreciated and

characterized. Shifting the disease-focused paradigm

that has characterized much of the telehealthcare lit-

erature to one that addresses the diverse medical,

emotional, and support needs of people living with

respiratory illness is a change that is yet to be apparent

in the literature. Nonetheless, telehealthcare holds sig-

nificant promise as a technology to improve access for

people living in rural and remote communities.
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