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Abstract:
  Telerehabilitation has emerged as a promising approach to address the challenges posed by chronic obstructive 

pulmonary disease (COPD) management. This article provides a comprehensive review of telerehabilitation’s characteristics, 

components, efficacy, patient experiences, and the implications for COPD patients. Telerehabilitation involves the use 

of telecommunication technologies to remotely deliver rehabilitation services, including exercise training, education, and 

monitoring, to individuals with COPD. It addresses barriers such as geographical distance and limited access to specialized 

facilities, making rehabilitation accessible from home. Telerehabilitation encompasses various approaches, including 

telemonitoring, teleconsultation, and tele-education. Several studies have indicated positive outcomes in exercise capacity, 

dyspnea, and quality of life when comparing telerehabilitation interventions to standard care or traditional rehabilitation 

programs. However, challenges related to technology access, digital literacy, and privacy need to be addressed for 

equitable implementation. Interdisciplinary collaboration among healthcare professionals is essential for the successful 

delivery of telerehabilitation. Future research should focus on refining the interventions, standardizing the protocols, and 

evaluating the long-term maintenance effects. By integrating patient-centered approaches and leveraging advancements 

in digital technologies, telerehabilitation can revolutionize COPD management strategies, enhancing patient outcomes in 

the modern healthcare landscape.
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Introduction
Telerehabilitation, a novel treatment modality in 

healthcare, has emerged as a promising approach to 

address the challenges posed by chronic obstructive 

pulmonary disease (COPD) management. Telerehabilitation 

involves the use of telecommunication technologies to 

remotely deliver rehabilitation services, including exercise 

training, education, and monitoring, to individuals with 

COPD1,2. In the contemporary healthcare landscape, the 

relevance of telerehabilitation is accentuated by the growing 

demand for remote healthcare solutions and the imperative 

to provide effective management for COPD patients. 

COPD, characterized by persistent airflow limitation and 

respiratory symptoms, is a major global health concern. 

While traditional pulmonary rehabilitation has demonstrated 

efficacy in improving exercise capacity, quality of life, and 

symptom control, barriers such as geographical distance, 

limited access to specialized facilities, and the challenges 

posed by the recent COVID-19 pandemic have hindered 

its widespread implementation3,4. This has fueled interest in 

telerehabilitation as a viable alternative, enabling patients 

to engage in rehabilitation programs from the comfort of 

their homes.

  The convergence of advanced telehealth technology 

with the principles of rehabilitation has paved the way 

for tele-based exercise therapy tailored to the needs 

of individuals with stable COPD2. This modality, known 

as telerehabilitation (TR), offers the potential to bridge 

the gap between patients and healthcare providers, 

facilitating exercise training, symptom management, 

and education. Telemonitoring, teleconsultation, and 

even virtual reality-based interventions are some of the 

components encompassed within the broader framework 

of telerehabilitation5,6. Furthermore, the body of evidence 

supporting the effectiveness of telerehabilitation in COPD 

management is gradually expanding, as observed in various 

research studies and systematic reviews2,7-10. These studies 

have indicated positive outcomes in exercise capacity, 

dyspnea, and quality of life when comparing telerehabilitation 

interventions to standard care or traditional rehabilitation 

programs. However, it is important to note that while the 

potential benefits of telerehabilitation are promising, more 

rigorous investigations are needed to elucidate its optimal 

implementation, patient selection criteria, and long-term 

sustainability9,11.

  In light of the evolving healthcare landscape and 

the persistent challenges posed by COPD management, 

the exploration of telerehabilitation in COPD care holds 

significant promise. The following sections of this paper 

summarize the findings from the existing literature on 

telerehabilitation and provide a comprehensive overview 

of telerehabilitation’s characteristics, components, 

efficacy, and the implications for COPD patients10-12. By 

critically examining the body of knowledge surrounding 

telerehabilitation, we aim to elucidate the potential role it 

can play in revolutionizing COPD management strategies, 

aimed at enhancing patient outcomes and improving the 

quality of care in the modern healthcare landscape.

  Telerehabilitation approaches and modalities

  COPD presents significant challenges in rehabilitation 

due to its progressive nature and associated limitations. In 

recent years, telerehabilitation has emerged as a promising 

approach to address these challenges. Telerehabilitation 

involves the delivery of rehabilitation services remotely, 

using technology-mediated platforms. Below, an overview 

of the various telerehabilitation models used in COPD 

management is provided, as well as a comparison of center-

based rehabilitation with telerehabilitation approaches, and 

an examination of telemonitoring, teleconsultation, and 

tele-education strategies.
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   Telerehabi l i tat ion models in COPD 

management

   The existing telerehabilitation models in COPD 

management vary in their scope and approach. Studies 

have explored interventions such as home-based exercise 

therapy using advanced telehealth technology2, real-time 

video-conferencing telerehabilitation3, and augmented 

reality glasses as a new telerehabilitation tool13. These 

interventions aim to provide personalized rehabilitation 

experiences while addressing barriers to participation, such 

as distance to healthcare facilities and isolation.

   Comparison of center-based rehabilitation 

and telerehabilitation approaches

   One notable long-term study conducted by 

Zanaboni et al.14 compared long-term telerehabilitation to 

standard rehabilitation in COPD patients. Over 12 months, 

the telerehabilitation group demonstrated non-inferiority 

to standard rehabilitation, with high adherence, patient 

satisfaction, and safety. This study underlines the potential 

of telerehabilitation as a sustainable alternative.

   Another study, a 12-month randomized clinical 

trial15 explored the cost-effectiveness and maintenance 

effects of tele-pulmonary rehabilitation (TelePR). While 

TelePR didn’t show superiority over usual care, it did show 

improvements in some health-related quality of life domains. 

This suggests that TelePR can play a role in long-term 

COPD management. In another long-term investigation16, 

remote pulmonary rehabilitation (PR) maintenance via social 

media demonstrated effectiveness in reducing the risk of 

acute exacerbations and maintaining clinical improvements. 

This and the studies noted above, and others, show the 

potential of social media-based telerehabilitation as a 

means of providing the benefits of PR to a wider patient 

group. 

  The effectiveness of telerehabilitation can vary 

depending on the specific telerehabilitation model and the 

population studied. A systematic review10 reported that 

while telerehabilitation could be as effective as outpatient 

pulmonary rehabilitation, the evidence was limited by the 

small number of studies and the variety of rehabilitation 

methods examined. A recent meta-analysis11 suggested 

that telerehabilitation could be effective in improving 

exercise tolerance and patient-reported outcomes, but 

emphasized the need for more studies to better understand 

patient selection and the most appropriate telerehabilitation 

approaches.

   Telemonitoring, teleconsultation, and tele-

education strategies

   Telemonitoring, teleconsultation, and tele-

education are integral components of telerehabilitation 

for COPD. Telemonitoring, often referred to as remote 

monitoring, involves the use of technology to track and 

collect patient data, enabling healthcare providers to monitor 

patients’ progress and health status from a distance. 

Telemonitoring interventions, as demonstrated in various 

studies8, have shown positive effects on patient outcomes, 

allowing for timely intervention and personalized care.

   Teleconsultation, on the other hand, involves 

remote clinical consultations between patients and healthcare 

providers. It serves as a means to provide clinical support 

and guidance remotely, facilitating communication and 

decision-making without the need for physical presence.  

One recent study explored teleconsultation in the context of 

COPD management, and found it could play an important 

role in the context of COPD management5, it played a 

crucial role in ensuring ongoing care and addressing patient 

concerns.

   Tele-education is a key strategy within 

telerehabilitation that aims to empower patients with 

knowledge and self-management skills. Through educational 

resources delivered via telecommunication platforms, 

patients gain a better understanding of their condition and 
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treatment options. This, in turn, enhances their engagement 

in the rehabilitation process13, promoting self-care and 

improved health outcomes.

   Telerehabilitation holds promise as a valuable 

approach in COPD management, offering innovative 

solutions to overcome traditional barriers to rehabilitation. 

While many studies2,3,5,7,8,10,11,13 have reported positive 

outcomes in terms of exercise capacity, quality of life, 

and dyspnea, further research is needed to establish 

standardized protocols, evaluate the long-term maintenance 

effects, and address challenges such as technological 

literacy and data security. As the field of telerehabilitation 

continues to evolve, its integration into clinical practice has 

the potential to improve accessibility, effectiveness, and 

patient outcomes in the management of COPD.

  Patient experiences and perceptions

  Telerehabilitation has emerged as a viable approach 

to address the rehabilitation needs of individuals with 

chronic respiratory diseases, such as COPD. The findings 

from a range of studies are summarized below to help 

understand the patient experiences of telerehabilitation from 

a range of perspectives, as well as the factors influencing 

engagement, and the benefits and challenges associated 

with telerehabilitation in the context of COPD and other 

chronic lung diseases2,5-10,13-25.

   Analysis of patient narratives 

   Patient narratives underscore the potential 

of telerehabilitation to bridge geographical barriers and 

enhance accessibility to rehabilitation services. Telehealth 

technologies, including video-conferencing and the use of 

augmented reality technology, have empowered patients to 

engage in exercise therapy and self-management from the 

comfort of their homes13,17. Patients have reported improved 

exercise capacity, dyspnea, and quality of life through 

telerehabilitation interventions2,8,9,18. These patients have 

reported highlight the value of patient-centered approaches 

in the development of telerehabilitation solutions13,19.

	 	 	 Factors	influencing	patient	engagement	and	

adherence

   Telerehabilitation’s success hinges on a number 

of factors influencing patient engagement, motivation, and 

adherence. Patient preferences regarding home-based 

exercise, convenience, and ease of use significantly influence 

the acceptance of telerehabilitation programs19,20. The use 

of smart devices and digital technologies has empowered 

patients to actively participate in their rehabilitation 

journey21,22. Nurses and interdisciplinary teams have been 

important in providing support and guidance, emphasizing 

the importance of patient-professional coordination20. 

Additionally, the ability to tailor interventions based on 

individual patient needs enhances patient satisfaction and 

adherence15,16,20.

	 	 	 Patient-reported	benefits	and	challenges

   The patient-reported benefits of telerehabilitation 

encompass improvements in exercise tolerance, functional 

capacity, quality of life, and psychological well-being2,7,10,17,23,24. 

However, challenges related to technology proficiency, 

access, and privacy have been highlighted as potential 

barriers to engagement5,25. The implementation of user-

centered design principles and digital literacy need to be 

addressed to ensure the usability and effectiveness of 

telerehabilitation programs5,21.

   

  Reviewing previous studies on telerehabilitation in 

patients with chronic respiratory diseases has provided 

valuable insights into various factors influencing patient 

engagement, motivation, and adherence, as well as the 

benefits and challenges. These studies have consistently 

emphasized the importance of patient-centered approaches 

and technology integration to enhance the usability and 
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effectiveness of telerehabilitation programs13,19,21. As above 

across multiple studies have highlighted the convenience 

and accessibility of telerehabilitation, enabling individuals 

to engage in exercise therapy from their homes. Patients 

have reported improved exercise capacity, quality of life, and 

psychological well-being through telehealth technologies 

such as video-conferencing and augmented reality2,8,9,13,17,23.

  Factors influencing patient engagement and 

adherence include patient preferences for home-

based exercise, ease of use of smart devices, and the 

support provided by interdisciplinary teams. Nurses and 

healthcare professionals have played roles in patient-

professional coordination, enhancing patient satisfaction 

and adherence17-19,23,25. However, challenges related to 

technology proficiency, access, and privacy have been 

consistently reported. Some patients may face barriers 

due to limited digital literacy or technological resources. 

Addressing these challenges is fundamental for ensuring 

equitable access to telerehabilitation services5,25.

  As we look to the future of telerehabilitation, it is 

essential to build on these findings. Further research should 

focus on refining the design of telerehabilitation platforms to 

make them more user-friendly and accessible. Conducting 

larger randomized controlled trials will provide more robust 

evidence of the effectiveness of telerehabilitation in various 

chronic respiratory diseases. Additionally, exploring long-

term maintenance effects and evaluating the economic cost 

of telerehabilitation will contribute to a more comprehensive 

understanding of its impact5,21.

  In summary, previous studies have laid the 

groundwork for understanding the benefits and challenges 

of telerehabilitation in chronic respiratory diseases. By 

synthesizing this information and conducting further 

research, we can continue to improve and expand 

telerehabilitation programs, ultimately enhancing the lives 

of patients with these conditions.

  Clinical outcomes and efficacy 

  As telerehabilitation has been increasingly applied 

as an innovative approach to deliver rehabilitation services 

remotely, many studies2,7,9,10,18,26 have reported its clinical 

outcomes and efficacy. Summarizing these studies, a 

comprehensive review of the clinical outcomes and efficacy 

associated with telerehabilitation interventions, focusing on 

improvements in exercise capacity, quality of life, and key 

outcome measures compared to traditional rehabilitation 

programs, is presented below.

   Assessment	of	clinical	effectiveness

   Telerehabilitation has emerged as a promising 

strategy to enhance exercise capacity in patients with 

chronic respiratory conditions. Several studies have 

highlighted its positive impact on exercise tolerance, as 

measured by the six-minute walk distance (6MWD)7,9-10.  

A systematic review and meta-analysis demonstrated 

that telerehabilitation was effective in improving exercise 

tolerance and patient-reported outcomes, positioning it as 

a valid alternative to center-based rehabilitation9. Another 

study reported that telerehabilitation was associated with 

significant improvements in functional capacity, self-efficacy, 

mental health, exacerbation rates, and emergency care 

visits10.

   Quality of life and dyspnea

   Studies by Bonnevie et al.2 and Vinolo et al.10 

have consistently shown that telerehabilitation contributes 

to enhanced quality of life and reduced dyspnea in patients 

with chronic respiratory diseases. Advanced telehealth 

technology (ATT-ET)2 was found to improve exercise 

capacity, dyspnea, and overall quality of life compared to 

no exercise therapy. Similarly, telerehabilitation interventions 

demonstrated benefits similar to inpatient/outpatient 

rehabilitation programs2, suggesting its potential to positively 

impact patients’ daily lives.
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   Comparative analysis of telerehabilitation

   In assessing the comparative effectiveness 

of telerehabilitation in relation to traditional rehabilitation 

programs, an analysis of existing studies reveals valuable 

quantitative and qualitative insights. Telerehabilitation has 

been shown to offer outcomes comparable to outpatient 

pulmonary rehabilitation10. Quantitatively, these findings 

are supported by improvements in key indicators such 

as exercise capacity, as measured by the 6MWD2,7,9,10. 

Additionally, telerehabilitation has demonstrated benefits in 

terms of enhanced functional capacity and self-efficacy10.

   Qualitatively, telerehabil itation programs 

encompass various components, including remote exercise 

therapy, telemonitoring, and psychosocial support2,18. This 

holistic approach addresses not only physical well-being 

but also mental health, contributing to the observed 

improvements in self-efficacy and overall quality of life10. 

However, It is necessary to recognize specific limitations 

in the existing literature. The quantitative evidence relies 

on a restricted number of studies, which may affect the 

strength of the conclusions drawn10. Furthermore, variations 

in rehabilitation methods across studies may introduce 

variability in outcomes10,27.

   To advance research in this area, future 

investigations should aim to expand the quantitative 

evidence base through more rigorous studies. Additionally, 

qualitative research could delve deeper into patient 

experiences and preferences within telerehabilitation 

programs, helping to refine and tailor interventions further. 

By addressing these limitations, researchers can contribute 

to a more comprehensive understanding of the comparative 

effectiveness of telerehabilitation and its potential to enhance 

healthcare delivery for individuals with chronic respiratory 

conditions.

   Key outcome measures and future directions

   Telerehabilitation has ushered in a paradigm shift 

in the assessment and management of chronic respiratory 

diseases. Notably, commonly employed outcome measures 

such as the 6MWD, COPD Assessment Test (CAT), and 

health-related quality of life scores (HRQoL) have served 

as valuable indicators, shedding light on the feasibility 

and efficacy of telerehabilitation interventions18,26. These 

measures have played a important role in substantiating 

the potential of telerehabilitation as a viable approach in 

the management of chronic respiratory conditions.

   Nevertheless, the current body of research 

underscores the need for further investigation to delineate 

the essential components of telerehabilitation approaches 

and illuminate their long-term maintenance effects11. While 

short-term gains have been observed2,9,10,15,18,26,27, the 

absence of comprehensive long-term follow-up studies 

leaves a critical knowledge gap. In assessing the impact 

of telerehabilitation on chronic respiratory diseases, it is 

pertinent to evaluate if the improvements obtained during 

the intervention are sustained over time, contributing to 

long-term enhancements in patient outcomes.

   Also, the customization of telerehabilitation 

interventions to cater to the distinct requirements of specific 

disease conditions remains an area necessitating deeper 

exploration27. Chronic respiratory diseases encompass a 

broad spectrum of conditions, each characterized by unique 

challenges and considerations. Tailoring telerehabilitation 

strategies to address the particular needs of individual 

diseases can potentially enhance their effectiveness and 

relevance. Equally noteworthy is the assessment of the 

economic feasibility of telerehabilitation strategies within the 

healthcare landscape15. Evaluating the cost-effectiveness of 

telerehabilitation in comparison to traditional rehabilitation 

programs is crucial for well-informed decision-making 

concerning resource allocation and healthcare policy. 
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   In summary, while the existing body of research 

has provided valuable insights into the feasibility and short-

term efficacy of telerehabilitation for chronic respiratory 

diseases18,26,27. Acknowledging the research gaps involves 

addressing several key aspects, including the need for 

long-term studies, the identification of critical elements, 

the customization of interventions, and the evaluation of 

economic viability11,15. Addressing these facets will not only 

expand our understanding of telerehabilitation but also 

enhance its potential as an integral component of chronic 

respiratory disease management.

   

  The evidence supports2,7,9,10,18,26 the use of 

telerehabilitation as an alternative to traditional rehabilitation 

approaches, particularly in situations where in-person 

rehabilitation is not feasible. However, ongoing research is 

required to refine the implementation of telerehabilitation, 

establish standardized protocols, and address the barriers to 

its widespread adoption. As technology continues to evolve, 

telerehabilitation holds great potential for enhancing the 

management and care of individuals with chronic respiratory 

conditions.

  Barriers and challenges in telerehabilitation 

implementation

  While there is substantial evidence supporting 

the benefits of telerehabilitation for providing effective 

rehabilitation services to individuals, the implementation of 

telerehabilitation is not without its challenges. Studies have 

highlighted a number of barriers and challenges associated 

with the successful implementation of telerehabilitation 

that need to be carefully considered, and their findings 

are synthesized below, together with a discussion of the 

strategies to overcome these hurdles and optimize patient 

engagement.

   Barriers to effective telerehabilitation 

implementation

   The implementation of telerehabilitation faces 

several barriers that can impede its successful integration 

into healthcare systems. One significant barrier is the digital 

divide, characterized by uneven access to technology 

and the internet among different patient populations3,10,23. 

Many individuals, especially older adults and those from 

marginalized communities, may lack the necessary 

technological resources to participate in telerehabilitation 

programs. Addressing this barrier requires innovative 

solutions such as providing subsidized devices and internet 

connectivity to underserved populations5,26,28.

   Digital literacy is another challenge that must 

be acknowledged. Some patients may struggle with using 

digital platforms effectively, which can hinder their ability 

to engage in telerehabilitation programs3,9,21. Overcoming 

this challenge involves offering user-friendly interfaces and 

providing comprehensive training and support to patients 

to enhance their digital skills.

   Concerns related to technology access, 

digital literacy, and privacy

   Ensuring technology access, digital literacy, 

and privacy protection are fundamental considerations for 

successful telerehabilitation implementation. Technology 

access gaps can exacerbate health disparities, so efforts 

must be made to provide equal opportunities for all patients 

to engage in telerehabilitation5,26,28. Additionally, patients 

need assurance that their personal health information 

will be protected during virtual interactions5,14,17. Health 

organizations should implement robust cybersecurity 

measures and adhere to strict privacy protocols to build 

patient trust and confidence in telerehabilitation services.

  



Promsarn S and Rattanasaengloet K.Telerehabilitation for Chronic Obstructive Pulmonary Disease

Journal of Health Science and Medical Research                                                    J Health Sci Med Res 2024;42(5):e202410578

   Strategies for overcoming challenges and 

optimizing patient engagement

   To overcome the barriers and challenges 

associated with telerehabilitation implementation, several 

strategies can be employed. First and foremost, customized 

solutions should be developed to bridge the digital 

divide, such as providing devices and technical support 

to individuals who lack access to technology24,29,30. 

Collaborations with community organizations and technology 

companies can facilitate the distribution of resources to 

underserved populations.

   To address digital literacy concerns, user-friendly 

platforms with intuitive interfaces should be designed. 

Furthermore, comprehensive training and education 

programs should be offered to patients to enhance their 

confidence and competence in using digital tools31-33. 

Interactive tutorials and personalized support can empower 

patients to navigate telerehabilitation platforms effectively.

   To ensure patient engagement, telerehabilitation 

programs should be designed with patient preferences 

and needs in mind. Tailoring interventions to individual 

patients’ goals and limitations can enhance motivation and 

adherence19,21,23. Regular communication and follow-ups 

between healthcare providers and patients play a significant 

role in monitoring progress, addressing concerns, and 

fostering a sense of accountability15,17,34.

  

  It is clear from the literature that telerehabilitation 

holds immense potential to improve the lives of individuals 

with chronic respiratory conditions, but its successful 

implementation requires meticulous attention to the barriers 

and challenges it faces. By addressing issues related to 

technology access, digital literacy, and privacy concerns, 

and by adopting strategies that prioritize patient engagement 

and personalized care, healthcare systems can leverage 

the benefits of telerehabilitation to enhance the quality of 

life and functional capacity of patients with COPD and other 

chronic respiratory diseases.

  Interdisciplinary collaboration and telehealth

  Telehealth and telemedicine have revolutionized the 

way healthcare is delivered, offering innovative solutions to 

bridge geographical distances and enhance patient care. 

This section delves into the critical role of interdisciplinary 

collaboration in delivering effective telerehabilitation for 

patients with COPD and other chronic respiratory conditions. 

Exploring collaboration among healthcare professionals, 

including physicians, nurses, physiotherapists, and 

psychologists, enhances the delivery of comprehensive and 

holistic care for patients engaged in telerehabilitation.

  A systematic review of telehealth technology’s 

impact on home-based exercise therapy was performed 

and revealed its efficacy in improving exercise capacity, 

dyspnea, and overall quality of life, comparable to traditional 

in/outpatient exercise programs2. This reinforces the belief 

in the potential of telerehabilitation to bridge the gap 

between patients and healthcare professionals, making 

rehabilitation accessible to those who face barriers in 

traditional rehabilitation settings3-37.

  Interprofessional teams play a pivotal role in 

delivering comprehensive care remotely. Despite challenges, 

such as the limited feasibility of performing videoconference 

telerehabilitation studies in older populations despite the fact 

it would be so helpful during a health crisis, like during the 

COVID-19 pandemic3, telerehabilitation remains a promising 

tool to address the needs of isolated elderly individuals and 

could reduce further functional decline3,49. Patient involvement 

in the design and development of telerehabilitation solutions 

can ensure the adoption of a patient-centered approach, 

which can improve empowerment and compliance13. This 

approach is particularly relevant for patients with chronic 

heart or lung diseases; for instance, one study found that 

augmented reality glasses were a valuable tool to aid in 

telerehabilitation for performing exercises13.

  Furthermore, evidence highlights that telehealth 

interventions have a positive impact on patient outcomes, 
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offering a viable alternative to standard care for chronic lung 

diseases8,10. The effectiveness of telerehabilitation in COPD 

patients is evident in improved exercise tolerance, patient-

reported outcomes, and quality of life9. These benefits 

have been observed in studies with varying durations of 

telerehabilitation programs, typically ranging from several 

weeks to several months, depending on the specific study 

design8-10. However, challenges remain in defining essential 

elements and features of telerehabilitation approaches, as 

well as maintaining long-term benefits beyond the duration 

of the intervention11,35.

  In conclusion, interdisciplinary collaboration is 

fundamental in harnessing the potential of telehealth 

for delivering telerehabilitation to patients with chronic 

respiratory conditions. Telerehabilitation, through various 

modes, such as telemonitoring, teleconsultation, and 

telerehabilitation platforms, has demonstrated good efficacy 

and feasibility for improving patient outcomes, exercise 

capacity, and quality of life. While challenges remain, the 

evolution of telehealth technology and its integration into 

healthcare systems offer promising opportunities to enhance 

patient care and bridge geographical distances and gaps 

in rehabilitation services.

  Future directions and implications

  Telerehabilitation has emerged as a promising 

avenue for enhancing the support and management of 

patients with COPD. Through the integration of advanced 

telehealth technology, telerehabilitation addresses 

the challenges posed by limited access to traditional 

rehabilitation programs. As we reflected on the findings from 

various studies examining the potential of telerehabilitation, 

we identified potential future directions and implications 

that hold significance for the expansion of COPD support, 

current research gaps, and the need for an enhancement 

of healthcare policies and patient-centered care.

   Expanding COPD suppor t  through 

telerehabilitation

   Numerous s tud ies  have unde rsco red 

the potential benefits of telerehabilitation for COPD 

patients2,6,7,9-16,24,26,34,35,38,43,49. Telerehabilitation programs, 

delivered remotely, have been found to improve exercise 

capacity, dyspnea, and quality of life2. Additionally, they 

have demonstrated equivalence with conventional outpatient 

pulmonary rehabilitation in terms of functional capacity, 

self-efficacy, mental health, exacerbations, and patient 

satisfaction10. These findings suggest that telerehabilitation 

could be a viable alternative, particularly for individuals who 

face challenges in participating in traditional center-based 

rehabilitation due to factors, such as geographical distance 

or frailty to travel13. 

   Research gaps and areas for further 

investigation

   A systematic review and meta-analysis have 

demonstrated the effectiveness of tele-rehabilitation 

in improving exercise tolerance and patient-reported 

outcomes9. However, despite these positive outcomes, 

the current state of research highlights several gaps that 

require attention. Notably, there is a gap in the need for 

more rigorous investigations to determine the effectiveness 

of telerehabilitation for specific diseases or health conditions. 

While the evidence supports its effectiveness for COPD, the 

applicability of telerehabilitation to other chronic diseases 

remains relatively unexplored4. Expanding the scope of 

research to encompass a broader range of health conditions 

would provide valuable insights into the versatility and 

potential limitations of telerehabilitation.

   Addit ional ly, the question of long-term 

maintenance benefits warrants further exploration11. 

While some studies have shown positive outcomes, 

there is a need for more extended follow-up periods 
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to assess the sustainability of improvements achieved 

through telerehabilitation. Longitudinal studies can shed 

light on whether the benefits persist over time, offering a 

comprehensive view of its impact on patients’ lives. The lack 

of standardization and the varying methodologies employed 

across studies raise important questions about the essential 

elements and features of telerehabilitation programs11. To 

enhance the design and execution of these programs, 

it is essential to delineate the fundamental components 

that drive their success. By pinpointing these aspects, it 

becomes possible to steer the formulation of best practices 

and standardized protocols. Finally, as telerehabilitation 

continues to evolve, further studies should delve into the 

selection criteria for patients and the appropriate types of 

telerehabilitation interventions9. Adjusting telerehabilitation 

programs to align with the unique needs and characteristics 

of patients enhances their engagement and improves the 

effectiveness of the interventions.

   In conclusion, while the current body of 

research provides promising evidence of the benefits 

of telerehabilitation for COPD patients, these identified 

research gaps highlight the need for a more comprehensive 

and nuanced understanding. Addressing these gaps will 

not only enhance the effectiveness of telerehabilitation 

but also expand its applicability to a wider range of health 

conditions, ultimately contributing to improved patient care 

and outcomes.

   Implications for healthcare policies and 

practice

   The integration of telerehabilitation into healthcare 

policies and practice holds great promise. Telerehabilitation 

interventions, particularly in the context of COVID-19, 

were proven to be effective alternatives to conventional 

rehabilitation, yielding positive outcomes and patient 

satisfaction8. The cost-effectiveness of telerehabilitation, 

along with its potential to reduce outpatient resource 

utilization, makes it an attractive option for healthcare 

systems aiming to optimize resource allocation4. However, 

challenges related to technology access and digital literacy 

must be addressed to ensure equitable implementation5. 

Standardized protocols for the use of telerehabilitation tools, 

along with education and training for healthcare providers, 

will be pivotal in delivering high-quality care36.

   Patient-centered care and engagement

   Telerehabilitation’s success hinges on its ability to 

provide effective patient-centered care. Patient involvement 

in the development of telerehabilitation solutions can help 

ensure that interventions are tailored to the preferences 

and needs of individuals with chronic diseases13. This 

approach not only enhances patient engagement but also 

promotes adherence to telerehabilitation programs37. As 

telerehabilitation platforms evolve, patient feedback and 

experiences should continue to guide their design and 

implementation19.

   

  Telerehabilitation has emerged as a promising 

avenue for expanding support to patients with COPD, 

offering an alternative to traditional rehabilitation approaches. 

The evidence suggests that telerehabilitation is effective in 

improving exercise capacity, quality of life, and patient-

reported outcomes8-10,13,19,27,36. However, further investigation 

is required to identify key components of the program, bridge 

existing research voids, and guarantee uniform access to 

technology. Moving ahead, integrating telerehabilitation 

within healthcare policies and practices will enhance 

the delivery of comprehensive, patient-focused care to 

individuals with COPD.

Conclusion 
  In the rapidly evolving healthcare landscape, 

telerehabilitation has emerged as a promising avenue for 

enhancing the management of COPD patients. This article 
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has synthesized the key findings and insights from a range 

of studies that have investigated the transformative potential 

of telerehabilitation in COPD management, and reflected 

upon the implications of these findings and highlighted the 

calls for continued research, innovation, and the integration 

of telerehabilitation into healthcare systems.

  The available evidence demonstrates that 

telerehabilitation holds promise in improving various 

dimensions of COPD management. Studies have explored 

the effectiveness of telerehabilitation programs in terms 

of exercise capacity, dyspnea, quality of life, and more. 

The advantages of telerehabilitation extend beyond these 

outcomes, as telerehabilitation gained extra prominence 

during the COVID-19 pandemic for supporting patients 

through providing remote care. Telerehabilitation offers 

accessibility and convenience, particularly for patients who 

face geographical challenges or are unable to participate 

in traditional rehabilitation programs. The benefits of 

telerehabilitation also extend to geriatric patients, suggesting 

its potential in diverse patient populations.

  While the potential of telerehabilitation is evident, it is 

important to acknowledge the need for continued research 

and innovation. The variability in telerehabilitation modalities 

and the limited number of studies underscore the importance 

of refining and standardizing telerehabilitation approaches. 

The development of user-centered platforms that meet the 

preferences and needs of patients is enhancing engagement 

and compliance. Additionally, many studies recommend 

exploring the feasibility of long-term telerehabilitation 

programs and evaluating their cost-effectiveness.

  The transformative potential of telerehabilitation is 

contingent upon overcoming several identified obstacles, 

including but not limited to issues surrounding digital 

literacy, privacy, security, and the requisite technological 

infrastructure. Overcoming these challenges requires 

collaboration among healthcare providers, technology 

experts, and policymakers. To enhance the efficacy of 

telerehabilitation, it is imperative to focus on the development 

of healthcare professionals’ competencies in delivering such 

services, alongside fostering patient familiarity and ease 

with telehealth technologies.

  In conclusion, telerehabilitation introduces an 

additional modality in COPD management, offering 

opportunities to improve patients’ exercise capacity, quality of 

life, and outcomes. The accumulated evidence demonstrates 

its effectiveness and safety, making it a viable alternative to 

traditional rehabilitation approaches. Nonetheless, there is a 

call for continued research, innovation, and the integration 

of telerehabilitation into healthcare systems. To enhance 

the efficacy of telerehabilitation in managing COPD, it is 

necessary to focus on three key areas: standardizing 

protocols, addressing technological barriers, and broadening 

service accessibility. Addressing these areas will significantly 

advance telerehabilitation’s role in COPD treatment.
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