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Telemedicine Management of COPD: 
A Brief Review of Advancements 
in Chronic Disease Treatment and 
Implications for Medical Education

ABSTRACT

Social determinants of health are non-medical, social and economic factors that influence health. The practice of telemedicine 
enables physicians to virtually connect patients with healthcare resources. Throughout the COVID-19 pandemic, healthcare 
providers have increasingly utilized telemedicine as a method to provide appropriate care to patients with chronic diseases, 
including Chronic Obstructive Pulmonary Disease (COPD); a progressive obstructive lung disorder, substantially impacted by 
social determinants of health including access to healthcare. The successful utilization of telemedicine in the care of patients with 
chronic diseases, including COPD, highlights its emerging importance in healthcare. However, there is a paucity of published 
telemedicine curricula by Canadian medical schools, and Canadian student preparedness for virtual healthcare delivery remains 
unknown, although medical students in other countries report feeling inadequately prepared. Here, we provide a brief review of the 
utilization of telemedicine in COPD management and advocate for the rapid introduction of a formalized telemedicine curriculum 
at the undergraduate and postgraduate levels to improve access to care.

RÉSUMÉ

Les déterminants sociaux de la santé sont des facteurs non médicaux, sociaux et économiques qui influencent la santé. La 
pratique de la télémédecine permet aux médecins de mettre virtuellement les patients en contact avec les ressources de santé. 
Tout au long de la pandémie de COVID-19, les prestataires de soins de santé ont de plus en plus utilisé la télémédecine comme 
méthode pour fournir des soins appropriés aux patients atteints de maladies chroniques, notamment la Maladie Pulmonaire Ob-
structive Chronique (MPOC), un trouble pulmonaire obstructif progressif, fortement influencé par les déterminants sociaux de la 
santé, y compris l’accès aux soins de santé. L’utilisation réussie de la télémédecine dans les soins aux patients atteints de mala-
dies chroniques, y compris la MPOC, met en évidence son importance émergente dans les soins de santé. Cependant, les écoles 
de médecine canadiennes ont peu publié de programmes d’études sur la télémédecine, et la préparation des étudiants canadiens 
à la prestation de soins de santé virtuels reste inconnue, bien que les étudiants en médecine d’autres pays déclarent se sentir 
mal préparés. Nous présentons ici une brève revue de l’utilisation de la télémédecine dans la gestion de la MPOC et prônons 
l’introduction rapide d’un programme formel de télémédecine au niveau du premier cycle et du troisième cycle afin d’améliorer 
l’accès aux soins.
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Telemedicine use in rural settings and the influence of 
COVID-19

The Canada Health Act aims to provide equal access to 
care to all Canadians without barriers.1 Despite this aim, 
Social Determinants of Health (SDH), including economic 
stability, education and access to healthcare, continue 
to act as a barrier against the provision of equitable 
healthcare services in Canada. Rural-dwelling patients 
are particularly disadvantaged.2-4 Decreased proximity 
to resources and physicians are associated with worse 
outcomes for patients living rurally.2-4 The COVID-19 
pandemic has further disadvantaged rural living patients 
by restricting in-person access to an already-limited pool 
of healthcare services.5 However, the COVID-19 pandemic 
accelerated the implementation of alternate healthcare 
delivery options for urban and rural households, including 
telemedicine.

Telemedicine is the practice of remote clinical encounters 
that enable real-time communication between a patient 
and a healthcare provider.6 Telehealth is an umbrella 
term that encompasses the various virtual means to 
access healthcare services, including telephone and 
videoconferencing.6  A 154% increase in videoconferencing 
as a means to provide telemedicine occurred between 
January 2020 and the onset of the COVID-19 pandemic 
in March 2020.7 Throughout the pandemic, patients and 
providers have consistently responded favourably to the 
utilization of telemedicine (Table 1). A 2020 poll of 1800 
Canadian residents by the Canadian Medical Association 
found that Canadian patients reported being satisfied 
overall (90-92%) when they connected with their physician 
by video (90%), by phone (91%) or with a virtual health 
provider (92%), compared to a 98% satisfaction rate for 
in-person appointments with their physician.8 38% of 
respondents were in favor of virtual appointments as the 
first point of contact with their physician.8 In 2021, 94% of 
Canadian physicians reported using virtual care, and 71% 
were satisfied with telephone encounters.9 Collectively, 
64% of Canadian physicians are planning to maintain 
or increase their use of telemedicine within their post-
pandemic practice, and patients are satisfied with this 
implementation.9 The ubiquitous application in response 
to COVID-19 and continued utilization has opened the 
discussion on the role of telemedicine post-pandemic to 
service patients in urban and rural centers.

Chronic diseases are particularly impacted by reduced 

access to care.2-4 and are well-positioned to benefit from 
improved virtual care platforms. Chronic Obstructive 
Pulmonary Disease (COPD) serves as an ideal model 
to highlight the benefit of continued telemedicine use 
in rural chronic disease management post-pandemic 
due to elevated exacerbation risk in rural areas and 
the large number of healthcare resources required for 
management.4,12

COPD as a model of the benefits of telemedicine

COPD is a progressive obstructive lung condition resulting 
from the interaction between genetic and environmental 
factors, predominantly tobacco smoking. In 2008, COPD 
affected more than 700 000 patients in Ontario over the 
age of 35, accounting for 24% of hospital admissions and 
24% of emergency room visits.10 COPD disproportionately 
affects patients living in rural areas.4 SDH, including housing 
insecurity, food insecurity, and difficulty obtaining transport 
to appointments are instrumental yet overlooked factors in 
the management of COPD.10 Burkes et al., 2018 identified 
living in a rural area as an independent risk factor for the 
development of COPD and also increases the likelihood 
of an acute exacerbation by 70%.12 Comparative morbidity 
and mortality figures for patients with COPD in Ontario are 
elevated in northern and agricultural regions compared 
to urban areas, mirroring a relative reduction in physician 
and healthcare resources.4 19.4% of patients in Ontario 
who are admitted for COPD will be re-admitted within thirty 
days of discharge.13 The overwhelming number of hospital 
readmissions in COPD patients, substantial economic 
burden, reduced access to health care in a rural setting, 
and the COVID-19 pandemic highlights an opportunity for 
increased utilization of telemedicine in the management 
of COPD.

The COVID-19 pandemic has resulted in a monumental 
shift toward virtual healthcare. Healthcare providers have 
been encouraged to provide virtual care to outpatients 
in an outpatient clinical setting to reduce the spread of 
infection among patients and providers. Despite increased 
susceptibility to COVID-19 sequelae, hospitalizations 
due to COPD exacerbations have decreased by 27% 
to 78% in Spain, Germany, the UK and China during 
the pandemic compared to pre-pandemic.14 The precise 
contributors of hospitalization reduction are unknown but 
likely involve a combination of pandemic-specific efforts 
to improve infection control measures (social distancing 
and hand washing) and increased access to healthcare 
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via telehealth.15 Mohammed et al., 2021 demonstrated that 
96.6% of primary care providers in southwestern Ontario 
were offering telemedicine within their clinic, and 66.4% of 
visits were virtual compared to 6.5% pre-pandemic.16 

Telemedicine has been shown to be an effective tool 
against COPD sequelae. A recent systematic review found 
that the implementation of telemedicine strategies reduces 
emergency room visits, acute exacerbation-related 
readmissions and overall mortality.17 COPD providers have 
reported that telemedicine can be used to provide high-
quality education and anticipatory guidance and provide 
high-quality care for all aspects of COPD management.13 
Providers have identified increased patient attendance, 
acceleration of workflows and increased free time as benefits 
of virtual appointments.15 Importantly, 91% of providers 
report that they plan to continue to offer telehealth services 
post-pandemic.18 Patients identified an appreciation for the 
increased clinician-patient engagement and decreased 
costs (i.e., on-site patient parking costs, fuel costs) that 
occur with telehealth. Further utilization of telemedicine 
by COPD providers and patients would help to minimize 
COPD exacerbations in rural populations and therefore 
reduce hospitalizations and associated economic burdens. 
However, access to high-quality internet is required for a 
seamless telemedicine encounter and is known to differ 
based on age, sex, ethnicity, education, and income.19 This 
poses a potential barrier in COPD management that must 
be addressed in a future medical system that relies on 
virtual appointments.

Current short- and long-term Canadian COPD guidelines 
include a combination of education, pharmacotherapy and 
rehabilitation.20 Bronchodilators such as beta2-agonists 
and antimuscarinics are utilized to reduce the frequency 
and severity of symptoms, reduce exacerbations and 
improve exercise tolerance.20 However, incorrect inhaler 
technique may diminish their effectiveness in COPD 
patients. Additional long-term management strategies 
include pneumococcal and influenza vaccinations, 
pulmonary rehabilitation and home oxygen therapy when 
indicated.20 Decreased proximity to medical care in rural 
settings limits the utility of pulmonary rehabilitation and 
access to medication.2-4 Telemedicine provides an alternate 
avenue towards ensuring optimal patient care in rural 
settings by enabling high-quality COPD management from 
a distance. A recent clinical trial comparing conventional 
in-person follow-up to telemedicine follow-up found that 

there was no significant difference in time until the first 
exacerbation and in the number of exacerbations between 
the two groups.21 Telemedicine implementation therefore 
enables healthcare providers to provide consistent patient 
education, symptom assessment, the opportunity to 
modify treatment accordingly, and access to specialists 
distant from rural centers.

The success of currently recommended COPD treatment 
protocols is dependent on patients’ ability to access 
healthcare and the financial resources to access therapy. 
Patients are known to struggle with self-management 
following diagnosis secondary to SDHs, leading to 
increased re-admissions.10 This is particularly true in rural 
areas, where access to a holistic COPD management team 
is difficult. Telemedicine is a sustainable solution to mitigate 
poor outcomes experienced by patients with decreased 
access to healthcare. Patients and providers have both 
reported high rates of satisfaction with telemedicine, 
and providers have expressed interest in continuing 
virtual consultations post-pandemic. Additionally, there is 
evidence to suggest that COPD management via virtual 
means has similar outcomes as its in-person counterpart. 
For example, the effectiveness of inhaler education 
among asthma and COPD patients was found to be similar 
irrespective of delivery method (in-person or virtually).22 

The emergence of telehealth to provide high-quality, 
sustainable medical management to patients with COPD 
will continue to be an essential tool in the management of 
rural-based patients with chronic diseases.

Telemedicine instruction in undergraduate medical 
education

As virtual care modalities become increasingly 
implemented into modern healthcare, it is essential that 
medical students are trained to leverage such technology 
effectively.23 Undergraduate medical education represents 
an invaluable window of opportunity to lay the foundations 
of virtual care delivery for future physicians.23 To date, 
only seven peer-reviewed studies have been published 
on undergraduate telemedicine curricula, including four 
in the USA, two in Australia and one in Switzerland.24 
More recently, the University of Ottawa has published a 
list of formal learning objectives to be implemented into its 
growing telemedicine curriculum.25 There remains, however, 
a scarcity of peer-reviewed studies of telemedicine 
curricula in Canadian medical schools. Comparatively, 
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The Society of Teachers of Family Medicine (STFM) in the 
USA formed a task force at the onset of the COVID-19 
pandemic to formally develop a national telemedicine 
program for family medicine residents and practitioners.26 
Medical students report feeling unprepared to effectively 
employ telemedicine upon graduation,27 and 88% of 
medical students in one study agreed that telemedicine 
is an important educational tool that would be highly 
relevant in their future practice.28 It is of vital importance 
that telemedicine education be formalized in order to 
properly meet the post-pandemic preferences of the 
Canadian population. Curricula coordinators can refer to 
previously published telemedicine programs.24, 25 to guide 
initial curriculum development.

Medical trainee programs may leverage existing practice 
and assessment methods to implement core concepts of 
telemedicine. Many physicians have and will continue to 
adopt telemedicine into their practice. Trainees must be 
encouraged to practice telemedicine while working with 
preceptors who can provide foundational skills for a future 
career that may utilize telehealth technology. Medical 
education programs may distribute existing telemedicine 
videos, journal articles and supplementary resources to 
their trainees or develop their learning material tailored to 
their curriculum. Additionally, Objective Structured Clinical 
Examinations (OSCEs), which have been used by medical 
schools worldwide for decades to assess clinical skills, can 
be adapted to formally evaluate a trainee’s performance 
during a standardized telemedicine encounter.

Conclusion

The COVID-19 pandemic has increased the availability 
and recognition of telemedicine as an option to provide 
high-quality medical care. Widespread implementation 
of telehealth modalities in addition to in-person visits 
seeks to minimize healthcare disparities between rural 
and urban-based patients. Reduced disparities in access 
to care has the potential to improve patient outcomes in 
long-term chronic disease management. Medical schools 
and residency programs have an obligation to integrate 
telemedicine into their curricula in an effort to better 
prepare trainees for the future of healthcare.
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