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Purpose of review

Many healthcare systems rapidly implemented telehealth as a substitute for in-person care during the
coronavirus disease 2019 (COVID-19) pandemic. The purpose of this review is to describe the evidence
base supporting the use of telehealth for chronic obstructive pulmonary disease (COPD) prior to the COVID-
19 pandemic, discuss the barriers to implementing telehealth during the pandemic, and share our opinion
about the future of telehealth in COPD.

Recent findings

The evidence from randomized clinical trials in COPD completed prior to the COVID-19 pandemic indicate
that the effectiveness of telehealth interventions compared to in-person usual care on clinical outcomes is
inconclusive. Recent experience during the COVID-19 pandemic indicates that telehealth may increase
access to healthcare and satisfaction with care when delivered in addition to usual in-person care. While
some reimbursement-related barriers to telehealth have been alleviated during the COVID-19 pandemic,
several patient, provider, and health-system barriers to implementation remain.

Summary

There is a need to further evaluate the delivery of telehealth services as an adjunct to traditional in-person
models of COPD care. Standardization and reporting of core clinical, satisfaction, accessibility, and quality
of care outcomes are needed to promote cross-study learning and more rapid translation of research
evidence into practice.
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Telehealth is a broad term referring to the delivery of
healthcare services where patients and their health-
care providers are separated by distance (Table 1).
This review describes the use of telehealth for the
care of people with chronic obstructive pulmonary
disease (COPD) at various points before and after the
start of the coronavirus disease 2019 (COVID-19)
pandemic. We describe the evidence base support-
ing the use of telehealth, discuss the barriers and
facilitators of telehealth, and share our opinion
about the future of telehealth for COPD. For more
information about equipment, privacy concerns,
and reimbursement for providing telehealth ser-
vices, we refer readers to previous publications [1,2].

EFFECTIVENESS OF TELEHEALTH IN
CHRONIC OBSTRUCTIVE PULMONARY
DISEASE: EVIDENCE FROM
PREPANDEMIC STUDIES
Telehealth can support various aspects of health-
care in COPD, including diagnosis, treatment,
uthor(s). Published by Wolters Kluwe
Numerous studies have examined telehealth for
COPD care prior to the COVID-19 pandemic. We
provide below a description of three clinical trials
in COPD to illustrate the range of telehealth inter-
ventions that have been evaluated and then discuss
findings from a recently completed systematic review
of clinical trials completed prior to the pandemic. In a
single-center clinical trial of 168 adults with COPD in
primary care, one study examined asynchronous
remote monitoring only vs. usual care [3].
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KEY POINTS

� In the early days of the coronavirus disease 2019
(COVID-19) pandemic, many healthcare systems had to
rapidly adapt chronic obstructive pulmonary disease
(COPD) care to be delivered via telehealth rather than
in person.

� The evidence for the effectiveness of telehealth
interventions in COPD is inconclusive.

� While several barriers exist for patients, providers and
health systems, other barriers have been alleviated due
to policy changes amid the COVID-19 pandemic, and
both patients and providers report satisfaction with
telehealth offerings.

� Researchers and those responsible for care delivery can
look to implementation science and human-centered
design to ensure that telehealth services are designed
and implemented such that they are a good fit for
relevant stakeholders.

� Realizing telehealth’s greater potential will require
expanding current definitions of healthcare delivery to
include new, technology-enabled offerings.

Obstructive, occupational and environmental diseases
Participants in the intervention group received a
daily automated phone call or text message that
asked them about their breathing compared to the
day before. Participants who responded they were
worse than the previous day triggered an alert for
the primary care office to contact the participant
for further evaluation and management (‘active
monitoring and provider feedback’). Compared
to usual care, the asynchronous monitoring group
had a significantly lower risk of hospitalization (95%
confidence interval 0.18–0.98), though the confi-
dence interval was very wide and approached no
difference.

Two studies evaluated telehealth as part of a
multicomponent intervention (remote monitoring
Table 1. Terminology for telehealth

Remote monitoring Personal health (e.g., respiratory symptom
data from an individual in one location
different location

Asynchronous Does not require live interaction between
telephone or secure encrypted internet c

Synchronous Real-time monitoring of physiologic data (
images, or video consultations.

Telemedicine Subset of telehealth and refers specifically
patient–provider interactions

Telehealth relies on technology to exchange information (e.g., voice, images, breath
asynchronous (a time lag of hours to days between transmission of information by th
time exchange).
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or remote consultation or both integrated with other
interventions) with usual care vs. usual care alone.
In a single-center study, 40 participants in the inter-
vention group received disease-specific education;
teaching about self-management; enhanced commu-
nication with a respiratory therapist (remote consul-
tation); and remote home monitoring of symptoms,
oxygen saturation, forced expired volume in one
second, and steps in a six-minute walk distance [4].
Over a 3-month period, the multicomponent inter-
vention improved quality of life (primary outcome)
compared to usual care alone (St. George’s Respira-
tory Questionnaire score �10.3 vs. �0.3, P¼0.018).
The small sample size (40 participants) and single-
center study design raise questions about the external
validity of study findings. In another single-center
study using telehealth as part of a multicomponent
intervention, 511 adults hospitalized with COPD
(n¼132) or heart failure (n¼346) expected to be
discharged to home were enrolled in a 3-month
randomized clinical trial [5]. In the group assigned
to the multicomponent intervention, remote moni-
toring and consultation were integrated with an in-
person visit by a care transition nurse prior to hospital
discharge. During the in-person visit by a care transi-
tion nurse, motivational interviewing was used to
identify and address patient and caregiver goals (e.g.,
medication self-management, identifying warning
signs, follow-up visit with a primary care or specialist)
and participants received training on the use of an
interactive voice response (IVR) system. The IVR
system (remote monitor) was used to identify clinical
‘red flags’ (e.g., escalating symptoms, insufficient
clinical follow-up), provide customized patient edu-
cation and motivation, and alert the care transition
nurse when patient responses indicated red flags
daily to every 3 days for 28 days after hospital dis-
charge. In response to red flags, the care transition
nurse would contact the patient to offer telephone
coaching to support patient self-management
(remote consultation). In analyses that combined
s) and medical (e.g., heart rate, respiratory rate, oxygen saturation)
that is transmitted electronically to a healthcare provider in a

a healthcare provider and a patient; data files are sent via
onnections from the patient to a healthcare provider

e.g., heart rate, oxygen saturation), live-streaming of medical

to providing clinical services remotely through synchronous

sounds, or physiologic parameters) with healthcare providers and can be
e patient and when the healthcare provider responds) or synchronous (a real-
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participants hospitalized for COPD or heart failure,
there was insufficient data to conclude whether the
30-day risk of re-hospitalization (primary outcome)
in the multicomponent intervention compared to
usual care was higher, same, or lower (i.e., the 95%
confidence interval: 0.60–1.49 was wide). There
was also no significant difference in re-hospitaliza-
tion inanalyses stratifiedbydiagnosis (COPDorheart
failure).

A recently completed systematic review of tele-
health in COPD examined 29 clinical trials published
through April 2020 (i.e., prepandemic), including the
three studies described above [6

&&

]. The systematic
review examined the relative effects of remote moni-
toring or consultation or both in combination with
usual care vs. usual care alone in the management of
people with COPD. Eight studies (n¼1033 partici-
pants) compared remote monitoring plus usual care
vs. usual care alone. Ten studies (n¼2456 partici-
pants) compared remote monitoring alone vs. usual
care and 11 studies (n¼2165) evaluated telehealth as
part of a multicomponent intervention vs. usual care.
Meta-analyses of the available literature indicated
low to very low-quality evidence about the effects
of various telehealth interventions compared to
usual care when assessed by the risk of COPD exac-
erbations, quality of life, hospitalizations, or death.
In summary, the evidence about the effectiveness of
telehealth on clinical outcomes from randomized
clinical trials is inconclusive. There was insufficient
information presented in the various component
trials to support analyses by COPD severity or
other subgroups most likely to benefit or be harmed
by telehealth. The measurement and reporting of
clinical, satisfaction, accessibility, and quality of care
outcomes were inconsistent, precluding a compre-
hensive evaluation of outcomes across studies.
Whether thevariation in results across studies reflects
differences in study populations, composition of the
intervention (remote monitoring, remote consulta-
tion, or both), intervention fidelity, usual care prac-
tices (which may be context-specific) or the
outcomes that were assessed is unclear. Standardized
measurement and reporting of core outcomes in
clinical trials and studies using qualitative methods
may be helpful in identifying specific contexts in
which telehealth can benefit patients with COPD.
TELEHEALTH IN CHRONIC OBSTRUCTIVE
PULMONARY DISEASE DURING THE FIRST
YEAR OF THE COVID-19 PANDEMIC

While telehealth interventions were already widely
used for stroke care, psychiatry, and rural care before
the COVID-19 pandemic [7], this was not true for
COPD care.
1070-5287 Copyright � 2021 The Author(s). Published by Wolters Kluwe
Impact on in-person chronic obstructive
pulmonary disease care and health

The widespread shortages of personal protective
equipment (PPE) and concerns about the risk of
transmission of SARS-CoV-2 among staff and
patients led healthcare systems to drastically reduce
nonemergency in-person care services. This, com-
bined with the fear of contracting COVID-19 by
patients with COPD likely led to delays and reduc-
tions in routine face-to-face consultations, testing
(e.g., spirometry), and use of pulmonary rehabilita-
tion [8–11]. Limited social interactions may also be
contributing to stress, insomnia, and mental health
disorders [12,13].

Patients with COPD are at higher risk of more
severe COVID-19 [14], yet there has been about a
50% reduction in hospitalizations for COPD exac-
erbations during the COVID-19 pandemic period
compared to prepandemic times [15]. The reasons
for this reduction in COPD hospitalizations are not
precisely known, but may include the salutatory
effects of infection control precautions for
COVID-19 (e.g., washing hands, masks, physical
distancing) on the risk of lower respiratory infec-
tions that cause COPD exacerbations, increased
caregiver and personal attention on COPD care,
and increasing availability of telehealth as a substi-
tute for in-person COPD care.
The rise of telehealth and shifts in care

Healthcare providers who were predominantly pro-
viding face-to-face care had to rapidly adapt their
care in the early days of the pandemic. Of 202
healthcare professionals from 47 countries who
responded to a survey administered between March
and April 2020 [16], only 14% reported continuing
face-to-face care for all consultations for various
health conditions. The rest reported either more
or all consultations were being carried out by tele-
phone. A minority of respondents highlighted the
use of video consultations through Zoom, Skype,
WhatsApp, or Facebook messenger. In a separate
study conducted by the COPD Foundation between
April 26 and May 31, 2020, the authors reported that
more than half of healthcare providers (157 of 244,
64%) started using telemedicine in 2020 for COPD
care [17]. To respond to these shifts in the U.S.,
Medicare began reimbursing telemedicine visits at
the same rate as in-person visits for the duration of
the COVID-19 public health emergency and several
(but not all) private payers subsequently adopted
similar policies [18,19]. This enabled health systems
to resume providing important revenue-generating
services for patients, particularly in the outpatient
setting.
r Health, Inc. www.co-pulmonarymedicine.com 95



Table 2. Early pandemic barriers to implementation of telehealth services

Patient-level Provider-level Health system-level

Inadequate language translation
service

Inadequacy for some types of visits (e.g.,
need for physical exam or procedures)

Staffing limitations due to state licensure and
practice laws, credentialing and liability

Lack of access to reliable
technology and broadband

Lack of telehealth equipment needed for
measuring weight, some vital signs (e.g.,
SpO2), or to support lung auscultation

Costs of telehealth equipment

Inability to use technology Adequacy of reimbursement Scheduling templates requiring changes to
accommodate telehealth visits

Privacy concerns Training in use of telehealth equipment Billing systems requiring changes to include
telehealth encounters

Cognitive impairment Needing to reconfigure space for telehealth
encounters for some patients and in-person
visits for others

Hearing impairment

In the early stages of the pandemic, there were several barriers at the patient, provider, and health system level that slowed the implementation of telehealth for
people with COPD. Differential access to connectivity via the internet and other barriers can exacerbate disparities by age, sex, race, ethnicity, income, and
education.

Obstructive, occupational and environmental diseases
Barriers to the use of telehealth during
pandemic

As healthcare providers rapidly implemented tele-
health programs in response to the COVID-19 pan-
demic, several patient-, provider-, and health
system-level barriers to implementation were iden-
tified (Table 2) [20,21]. Some provider-level finan-
cial barriers that limited the use of telehealth
prepandemic were removed when state and federal
authorities required telehealth services to be cov-
ered by insurers. At present, health insurance issuers
only cover professional fees (cost of the physician’s
professional services). Further growth in the use of
telehealth will be limited if technical fees (cost of
equipment, facilities, nonphysician medical staff,
supplies) are not reimbursed for consultation pro-
vided via telehealth.
Patient and provider satisfaction with
telehealth

Both patients and providers seem to report overall
satisfaction with telehealth services for COPD and
other conditions [22–25]. This supports further
exploration and development for use in COPD care.
Reduced effort and increased clinician-patient
engagement have been seen as primary benefits to
telehealth in general. Patients have reported appre-
ciating the time and soft cost saved (e.g., onsite
parking) by telehealth appointments vs. traveling
to in-person visits. Repeated reference to conve-
nience suggests that patients experience telehealth
appointments as patient-centered and user-friendly.
Clinicians also cited acceleration of workflows,
reduced no-shows, and freeing up time as additional
benefits. Telehealth was deemed appropriate for
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many types of follow-up appointments: conversa-
tions and discussions, results reviews, some aspects
of chronic disease management, certain types of talk
therapy, and for regular check-in with established
patients. Patients recognized that telehealth was not
a replacement for all types of outpatient visits or
when a physical exam is required.
FROM REACTIVE TO PROACTIVE USE OF
TELEHEALTH IN YEAR TWO OF THE
PANDEMIC AND BEYOND

Telehealth as a strategy

Healthcare systems are considering how telehealth
might become a permanent feature of their opera-
tions (Fig. 1) to augment what is possible through in-
person outpatient care. For example, telehealth may
be helpful in supporting health and wellness
between in-person clinic visits, such discussions
about the updated recommendations for COVID-
19 boosters and influenza vaccinations [26], review-
ing patients’ respiratory inhaler technique and pro-
viding education to correct misuse [27], and
evaluating the adequacy of a patient’s home oxygen
equipment in meeting everyday needs [28]. Tele-
health may also offer personalized solutions to per-
sistent challenges like supporting access to care for
residents with transportation barriers or other socio-
economic barriers to in-person care. However, dif-
ferential access of connectivity to the internet and
smartphones that allow audio and video telehealth
services can also exacerbate disparities by age, sex,
race, ethnicity, income, and education [29]. The
promise of telehealth in reducing health disparities
requires careful attention to the needs of vulnerable
Volume 28 � Number 2 � March 2022
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FIGURE 1. Telehealth for COPD timeline – prepandemic and into the future. Even though the effectiveness of telehealth as a
substitute for traditional models of in-person care is poorly understood, healthcare systems had little choice but to rapidly
implement telehealth as the only option for routine COPD care during the early stages of the pandemic. COPD care is
currently delivered through a hybrid of in-person care and telehealth, and current evaluative efforts are focused on the role of
telehealth to augment what occurs during in-person encounters. As new technologies that enable remote monitoring become
more accessible and pervasive, we expect telehealth to reshape patient-provider interactions and extend them from episodic
visits to continuous care.
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populations who may not have the necessary resour-
ces or who may be reluctant to engage in remote
healthcare services.
Beyond the pandemic: what role might
telehealth play moving forward?

Implementation science [30,31] and human-cen-
tered design [32,33] offer frameworks that could
help us to understand the role of telehealth in
healthcare over the next several years. Implementa-
tion science is the study of methods to promote the
integration of research findings and evidence-based
interventions into healthcare practice and policies.
Rather than addressing whether or to what extent
healthcare interventions work, implementation sci-
ence focus on how, where, and why interventions
impact healthcare, considering a broad range of
contexts including participants, processes, and pla-
ces. Implementation science leverages early and
continuous stakeholder involvement and the use
of conceptual frameworks (i.e., models to systema-
tize the conduct of studies and standardize the
communication of findings).

Human-centered design, also called ‘design
thinking’, is an established approach to developing
solutions that are optimized for end-user needs
(including patients, providers, health systems, and
other stakeholders). A complement to implementa-
tion science, this approach involves examining the
real-world context and behaviors of individuals,
engaging stakeholders, and rapidly prototyping
and testing solutions [34

&

]. A growing number of
health systems, including the University of Illinois
Hospital & Health Sciences System, Mayo Clinic,
and Cleveland Clinic, are applying human-centered
design methods to improve care delivery. One way
health systems may benefit from human-centered
1070-5287 Copyright � 2021 The Author(s). Published by Wolters Kluwe
design is using its’ practical methods for rapidly
operationalizing the strategies identified through
implementation science.

For now, telephone and video telehealth are
reasonably filling the gap left by reduced face-to-
face consultations where no physical exam is
needed. However, if only framed within the context
of existing models of healthcare delivery, tele-
health’s value will remain limited. Realizing tele-
health’s greater potential will require expanding
current definitions of healthcare delivery to include
new, technology-enabled offerings. Monitoring
technologies such as those that continuously mea-
sure breathing, heart rate, oxygenation level are
already producing insights not possible through
episodic measurements [35–37]. Even though busi-
ness cases for these new modes of delivery do not yet
exist, it is only a matter of time before they do. The
role of telehealth needs to evolve beyond substitu-
tion for in-person care to augmenting existing mod-
els or even creating entirely new models that
increase access for underserved populations for
more intentional and deliberate assessment and
planning if its potential is to be realized. A
human-centered design approach could help
develop these service offerings in such a way that
they are appropriate, acceptable, and adoptable by
patients and health systems.
CONCLUSION

In the final analysis, healthcare is not alone in
having to adapt to the new reality hastened by
the arrival of SARS-CoV-2, the virus that causes
COVID-19. Entire industries have had to adapt to
survive. For example, the number of new films
intended for theaters released via direct-to-video
streaming services increased as the result of stay-
r Health, Inc. www.co-pulmonarymedicine.com 97
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at-home orders across the globe. Even now, when
going out to a movie theater is possible, the film
industry continues to distribute through both chan-
nels recognizing that people value seeing new mov-
ies in theaters and at home. The emergency created a
new channel that brought with it opportunities to
generate revenue in new ways. The story of tele-
health from this point forward could evolve along
similar lines. It will just take thoughtful planning to
help it realize ways in which it can do even greater
good.
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