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Introduction

Chronic obstructive pulmonary disease (COPD) is a progressive
respiratory condition associated with frequent hospitalizations,
impaired functional capacity, and reduced quality of life. Pulmonary
rehabilitation is a cornerstone in the non-pharmacological management
of COPD, proven to improve exercise tolerance, reduce dyspnea,
and enhance daily functioning. However, access and adherence to
traditional center-based rehabilitation remain suboptimal due to
transportation difficulties, physical limitations, geographic disparities,
and financial constraints [1-5]. In response, tele-rehabilitation—
defined as the remote delivery of rehabilitation services via information
and communication technologies—has emerged as an innovative
alternative. Although evidence supports its clinical efficacy, widespread
implementation is limited, suggesting a complex interplay of patient-
level, provider-level, and system-level factors influencing adoption.
This study employed a mixed methods approach to explore the barriers
and facilitators of tele-rehabilitation in COPD management, integrating
both quantitative survey data and qualitative interviews to generate a
comprehensive understanding of patient experiences and stakeholder
perspectives. The goal was to identify actionable factors that can inform
the design and delivery of more patient-centered, accessible, and
effective tele-rehabilitation programs [6-10].

Discussion

The study findings illuminate a nuanced set of barriers and
facilitators affecting the implementation and uptake of tele-
rehabilitation among individuals with COPD. Quantitative results
revealed moderate levels of overall satisfaction, but varied levels of
adherence and confidence in using digital platforms. Key barriers
identified included limited digital literacy, especially among older
adults, lack of access to reliable internet or devices, and concerns about
safety and effectiveness without in-person supervision. Additionally,
some patients expressed skepticism about the ability of virtual platforms
to replicate the supportive environment of group-based rehabilitation,
which they perceived as emotionally and socially valuable. On the
other hand, significant facilitators emerged, including convenience,
flexibility, and the ability to exercise from home, which mitigated travel
and physical effort-related constraints. Participants also appreciated
real-time communication with providers through video calls and the
personalized attention made possible by remote monitoring tools.
Qualitative interviews provided deeper insights into the emotional and
psychological dimensions of tele-rehabilitation, revealing that patients
who had a supportive caregiver or prior technology experience were
more likely to engage and benefit. Health professionals reported that
while tele-rehabilitation allows greater reach, they face challenges in
assessing patients' exertion levels, motivating remote adherence, and
adapting to technology-based workflows. These insights suggest that

successful tele-rehabilitation programs require not just technological
infrastructure, but also digital literacy training, ongoing motivational
support, and tailored patient education. Systemic support, including
funding models and policy frameworks, also emerged as critical to
scaling tele-rehabilitation, especially in underserved or low-income
populations. A blended model that combines occasional in-person
visits with primarily remote sessions was frequently proposed by both
patients and clinicians as an optimal solution, blending access with
personal connection. Taken together, the results underscore that tele-
rehabilitation is not a one-size-fits-all solution but must be designed
with a strong user-centered focus.

Conclusion

Tele-rehabilitation holds significant promise for expanding access
to pulmonary rehabilitation for patients with COPD, especially in
contexts where traditional models are inaccessible or unsustainable.
However, its success is contingent upon addressing key barriers, such
as technology access, digital literacy, and concerns around safety and
engagement. Facilitators such as flexibility, home-based convenience,
and personalized feedback underscore the potential of tele-rehabilitation
to improve patient-centered care. The mixed methods approach in this
study enabled a comprehensive view of both practical and experiential
factors, highlighting the need for integrated solutions that blend
technology with human connection. Moving forward, policy-makers,
healthcare providers, and digital health designers must collaboratively
work to remove access barriers while leveraging facilitators to ensure
equitable, effective, and scalable tele-rehabilitation programs for people
living with COPD.
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