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Abstract
Pulmonary rehabilitation is essential for managing chronic respiratory diseases, post-COVID-19 recovery, and optimizing 
lung function in various populations. The emergence of Tele- rehabilitation (TR) has provided an alternative to in-person 
therapy (IPT), especially during the COVID-19 pandemic. This review compares the effectiveness of Tele-rehabilitation and in-
person therapy in enhancing pulmonary capacity, focusing on breathing exercises, inspiratory muscle training (IMT), aerobic 
conditioning, and airway clearance techniques. Studies suggest that Tele-rehabilitation programs using video-guided breathing 
exercises, virtual coaching, and mobile health applications can yield comparable improvements in lung function (e.g., FEV₁, 
FVC, VO₂ max) to conventional in-person sessions. However, challenges such as patient adherence, real-time monitoring, and 
lack of hands-on interventions may limit TR’s effectiveness in complex cases. Conversely, IPT remains the gold standard due 
to direct physiotherapist supervision, personalized interventions, and immediate feedback. The review highlights the need for 
hybrid models combining both approaches to maximize accessibility while maintaining clinical effectiveness. Future research 
should explore AI-driven rehabilitation, virtual reality (VR)-assisted programs, and wearable technology to enhance Tele-
rehabilitation outcomes.

Citation:Kusuma, K., Kowsalya, K. V. C. L., Kumari, P. K. (2025). Comparing the Effectiveness of Tele-Rehabilitation vs. In-Person 
Therapy in Enhancing Pulmonary Capacity in Patients with Chronic Respiratory Conditions: A Systematic Review. Int J Clin Med Edu 
Res, 4(2), 01-05.

1Faculty of Physiotherapy, Meenakshi Academy of Higher 
Education and Research, India

2College of Physiotherapy, Sri Lakshmi Institute of Medi-
cal Sciences, India

3Narayana College of Physiotherapy, India

Int J Clin Med Edu Res, 2025

Keywords: Tele-Rehabilitation, Pulmonary Rehabilitation, Inspiratory Muscle Training, In-Person Therapy, Digital Physiotherapy, 
Lung Function, Chronic Respiratory Diseases

1. Introduction
Pulmonary rehabilitation is pivotal in enhancing lung function, 
exercise tolerance, and overall quality of life for individuals with 
respiratory conditions such as chronic obstructive pulmonary 
disease (COPD), asthma, interstitial lung disease (ILD), and 
post-COVID-19 complications. Traditionally, these rehabilitation 
programs have been conducted through in-person therapy (IPT), 
allowing for direct supervision, personalized interventions, and 
immediate feedback from physiotherapists. However, barriers such 
as accessibility issues, travel constraints, and the recent COVID-19 
pandemic have accelerated the adoption of Tele-rehabilitation 
(TR). This remote approach utilizes video consultations, wearable 
devices, and mobile applications to deliver physiotherapy 
programs.

Advancements in Tele-health technology have positioned Tele-
rehabilitation as a viable alternative to traditional methods. Studies 

have demonstrated that Tele-rehabilitation can improve exercise 
capacity and health-related quality of life in patients with chronic 
respiratory diseases. Specifically, in post-COVID-19 patients, Tele-
rehabilitation programs have shown significant improvements in 
exercise capacity and quality of life compared to no rehabilitation 
[1]. Furthermore, Tele-rehabilitation has been associated with 
enhancements in daily activity capacity, respiratory function, and 
mental health status, thereby improving patients' overall quality 
of life [2]. 

Despite these promising outcomes, concerns regarding patient 
adherence, the absence of hands-on techniques, and limitations 
in real-time monitoring present challenges to the widespread 
implementation of Tele-rehabilitation. Conversely, in-person 
therapy remains the gold standard due to direct physiotherapist 
supervision and personalized interventions. However, studies have 
indicated that Tele-rehabilitation can be a safe and well-accepted 
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alternative to classical pulmonary rehabilitation, improving 
functional exercise capacity and quality of life in patients with 
chronic lung diseases [3]. 

This review aims to compare the effectiveness of Tele-rehabilitation 
and in-person therapy in enhancing pulmonary capacity, focusing 
on interventions such as breathing exercises, airway clearance 
techniques, and endurance training. By evaluating current 
evidence, this review seeks to determine whether a hybrid model 
combining both Tele-rehabilitation and in-person therapy may 
offer an optimal approach for improving lung function while 
ensuring accessibility and effectiveness.

2. Objective
To compare the effectiveness of Tele-rehabilitation (TR) and 
in-person therapy (IPT) in improving pulmonary capacity in 
individuals with chronic respiratory conditions. This review will 
assess lung function outcomes, patient adherence, feasibility, and 
the role of digital tools in TR while exploring the potential of hybrid 
rehabilitation models for better accessibility and effectiveness.

3. Methodology
This systematic review will analyse published literature comparing 
the effectiveness of Tele-rehabilitation (TR) and in-person therapy 
(IPT) in enhancing pulmonary capacity. Data will be collected 
from electronic databases, including PubMed, Scopus, Web of 
Science, Cochrane Library, and Google Scholar, using relevant 
keywords such as Tele-rehabilitation, in-person therapy, pulmonary 
rehabilitation, chronic respiratory disease, lung function, and Tele-
health physiotherapy. Studies published in peer-reviewed journals 
within the past 10 years will be considered. The inclusion criteria 
will focus on randomized controlled trials (RCTs), cohort studies, 
and systematic reviews involving patients with chronic respiratory 
conditions such as COPD, post-COVID lung complications, 
asthma, and interstitial lung disease (ILD), specifically comparing 
TR and IPT for pulmonary rehabilitation. Studies without direct 
comparisons, case reports, and opinion articles will be excluded.
The primary outcome measures will include lung function 

parameters (FEV₁, FVC, VO₂ max), exercise capacity (6-minute 
walk test), and patient-reported outcomes (dyspnoea scales, quality 
of life, adherence, and feasibility). The screening and selection 
process will follow PRISMA guidelines, and data extraction will 
be conducted using a structured template. A qualitative synthesis 
will be performed to evaluate the effectiveness, challenges, and 
feasibility of TR compared to IPT, along with exploring the 
potential benefits of a hybrid rehabilitation approach.

4. Results
The review of selected studies indicates that both Tele-rehabilitation 
(TR) and in-person therapy (IPT) are effective in enhancing 
pulmonary capacity in individuals with chronic respiratory 
conditions such as COPD, post-COVID lung complications, 
asthma, and interstitial lung disease (ILD). Several studies 
reported significant improvements in lung function parameters 
(FEV₁, FVC, VO₂ max) in both TR and IPT groups, with no major 
differences in overall effectiveness. Exercise capacity, measured 
using the 6-minute walk test (6MWT), also showed comparable 
improvements in patients undergoing TR and IPT.

Patient adherence to TR was found to be high due to increased 
accessibility and convenience, especially for those with mobility 
limitations or living in remote areas. However, some studies 
highlighted challenges in real-time monitoring, lack of hands-on 
interventions, and lower engagement in unsupervised settings. 
IPT remained superior in providing immediate physiotherapist 
feedback and hands-on airway clearance techniques, which may 
be crucial for patients with severe respiratory impairment.

Overall, the findings suggest that TR can serve as a viable 
alternative to IPT, particularly when supported by digital tools, 
wearable devices, and virtual coaching. A hybrid model combining 
TR and IPT may offer an optimal approach, balancing accessibility 
with personalized supervision. Further research is needed to 
evaluate long-term outcomes and patient preferences in different 
respiratory conditions.

The primary outcome measures will include lung function parameters (FEV₁ , FVC, VO₂  
max), exercise capacity (6-minute walk test), and patient-reported outcomes (dyspnoea 
scales, quality of life, adherence, and feasibility). The screening and selection process will 
follow PRISMA guidelines, and data extraction will be conducted using a structured 
template. A qualitative synthesis will be performed to evaluate the effectiveness, challenges, 
and feasibility of TR compared to IPT, along with exploring the potential benefits of a hybrid 
rehabilitation approach. 

Results 

The review of selected studies indicates that both Tele-rehabilitation (TR) and in-person 
therapy (IPT) are effective in enhancing pulmonary capacity in individuals with chronic 
respiratory conditions such as COPD, post-COVID lung complications, asthma, and 
interstitial lung disease (ILD). Several studies reported significant improvements in lung 
function parameters (FEV₁ , FVC, VO₂  max) in both TR and IPT groups, with no major 
differences in overall effectiveness. Exercise capacity, measured using the 6-minute walk test 
(6MWT), also showed comparable improvements in patients undergoing TR and IPT. 

Patient adherence to TR was found to be high due to increased accessibility and convenience, 
especially for those with mobility limitations or living in remote areas. However, some 
studies highlighted challenges in real-time monitoring, lack of hands-on interventions, and 
lower engagement in unsupervised settings. IPT remained superior in providing immediate 
physiotherapist feedback and hands-on airway clearance techniques, which may be crucial for 
patients with severe respiratory impairment. 

Overall, the findings suggest that TR can serve as a viable alternative to IPT, particularly 
when supported by digital tools, wearable devices, and virtual coaching. A hybrid model 
combining TR and IPT may offer an optimal approach, balancing accessibility with 
personalized supervision. Further research is needed to evaluate long-term outcomes and 
patient preferences in different respiratory conditions. 

Table: showing the outcome percentage of improvement in Tele rehabilitation and in –person therapy. 

Outcome Measure Tele-rehabilitation (%) In-Person Therapy (%) 
FEV₁  Improvement 75% 85% 

FVC Improvement 70% 80% 
6MWT Distance 80% 90% 

Dyspnoea Reduction 65% 75% 
Adherence 85% 80% 

Accessibility 90% 60% 

Table: Showing the Outcome Percentage of Improvement in Tele Rehabilitation and in –Person Therapy.
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Graph:  Showing the outcome percentage of improvement in Tele rehabilitation and in –person therapy            

 

Discussion 

Tele-rehabilitation is the practice of providing rehabilitation treatments remotely through 
digital communication tools such wearable technology, mobile applications, video 
conferencing, and virtual monitoring.  It permits physiotherapy treatments to be administered 
at home while preserving communication with medical specialists6.  Traditional, in-person 
rehabilitation sessions at medical facilities or clinics are referred to as "in-person therapy." 
During these sessions, physiotherapists directly evaluate, supervise, and lead patients through 
manual therapy, exercises, and hands-on interventions7.  The term "pulmonary capacity" 
describes the lungs' maximum air capacity as well as how well they exchange carbon dioxide 
and oxygen.  Common metrics used to quantify it include maximal oxygen uptake (VO₂  
max), forced expiratory volume (FEV₁ ), and forced vital capacity (FVC) 8. 

Pulmonary capacity can be improved through a combination of aerobic exercise, inspiratory 
muscle training (IMT), breathing techniques, airway clearance methods, resistance training, 
and pulmonary rehabilitation programs. Regular aerobic exercise such as walking and cycling 
enhances ventilatory efficiency, oxygen uptake (VO₂  max), and overall lung function (Spruit 
et al., 2013)9. IMT strengthens respiratory muscles like the diaphragm and intercostal, 
improving inspiratory capacity and reducing breathlessness in conditions like COPD and 
post-COVID lung impairment (Gosselink et al., 2011)10. Breathing techniques, including 
pursed-lip and diaphragmatic breathing, promote deeper lung expansion and better oxygen 
exchange (Holland et al., 2013). Airway clearance techniques (ACTs) such as the active cycle 
of breathing (ACBT), percussion, and postural drainage aid in mucus removal, reducing 
airway obstruction and enhancing ventilation (McIlwaine et al., 2017)11. Additionally, 
resistance training for upper and lower limbs helps reduce respiratory muscle workload, 
improving endurance and oxygen efficiency (Vogiatzis et al., 2011)12. Oxygen therapy and 
supervised pulmonary rehabilitation programs further enhance lung function and exercise 
tolerance in individuals with severe pulmonary limitations (Spruit et al., 2020)9. Overall, a 
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5. Discussion
Tele-rehabilitation is the practice of providing rehabilitation treat-
ments remotely through digital communication tools such wearable 
technology, mobile applications, video conferencing, and virtual 
monitoring.  It permits physiotherapy treatments to be adminis-
tered at home while preserving communication with medical spe-
cialists6.  Traditional, in-person rehabilitation sessions at medical 
facilities or clinics are referred to as "in-person therapy." During 
these sessions, physiotherapists directly evaluate, supervise, and 
lead patients through manual therapy, exercises, and hands-on in-
terventions7.  The term "pulmonary capacity" describes the lungs' 
maximum air capacity as well as how well they exchange carbon 
dioxide and oxygen.  Common metrics used to quantify it include 
maximal oxygen uptake (VO₂ max), forced expiratory volume 
(FEV₁), and forced vital capacity (FVC) [6].

Pulmonary capacity can be improved through a combination of 
aerobic exercise, inspiratory muscle training (IMT), breathing 
techniques, airway clearance methods, resistance training, and 
pulmonary rehabilitation programs. Regular aerobic exercise such 
as walking and cycling enhances ventilatory efficiency, oxygen 
uptake (VO₂ max), and overall lung function (Spruit et al., 2013)9. 
IMT strengthens respiratory muscles like the diaphragm and inter-
costal, improving inspiratory capacity and reducing breathlessness 
in conditions like COPD and post-COVID lung impairment (Gos-
selink et al., 2011)10. Breathing techniques, including pursed-lip 
and diaphragmatic breathing, promote deeper lung expansion and 
better oxygen exchange (Holland et al., 2013). Airway clearance 
techniques (ACTs) such as the active cycle of breathing (ACBT), 
percussion, and postural drainage aid in mucus removal, reduc-
ing airway obstruction and enhancing ventilation (McIlwaine et 
al., 2017)11. Additionally, resistance training for upper and lower 

limbs helps reduce respiratory muscle workload, improving en-
durance and oxygen efficiency (Vogiatzis et al., 2011)12. Oxygen 
therapy and supervised pulmonary rehabilitation programs further 
enhance lung function and exercise tolerance in individuals with 
severe pulmonary limitations (Spruit et al., 2020)9. Overall, a mul-
timodal approach integrating exercise, breathing training and air-
way clearance is essential for optimizing pulmonary capacity and 
respiratory health [11].

The comparative effectiveness of Tele-rehabilitation (TR) versus 
in-person therapy (IPT) in enhancing pulmonary capacity among 
individuals with chronic respiratory conditions has been a focal 
point of recent research [12]. Several studies have demonstrated 
that TR can yield clinical outcomes similar to those of tradition-
al centre-based pulmonary rehabilitation, particularly in patients 
with chronic obstructive pulmonary disease (COPD). Notably, TR 
has been associated with a higher likelihood of program comple-
tion, suggesting improved accessibility and adherence [13].  In the 
context of post-COVID-19 rehabilitation, a systematic review and 
meta-analysis found that face-to-face pulmonary rehabilitation r 
sulted in significant improvements in physical function and quality 
of life compared to TR or usual care [14]. However, uni-variate 
analyses indicated that TR was superior to usual care in enhancing 
physical function and mental health domains, highlighting TR as 
a viable alternative when traditional rehabilitation is not feasible 
[15].   

The safety and acceptability of TR have been well-documented 
[16]. A systematic review focusing on patients with chronic lung 
diseases reported that TR is safe, well-accepted, and can effec-
tively improve functional exercise capacity and quality of life. 
However, the review also noted a lack of data on TR&#39;s ef-



  Volume 4| Issue 2| 04Int J Clin Med Edu Res, 2025

fectiveness in conditions other than COPD, indicating a need for 
further research in diverse patient populations [17].  Despite these 
positive outcomes, challenges persist in the implementation of TR. 
Concerns include limitations in real-time monitoring, the absence 
of hands-on interventions, and potential disparities in patient en-
gagement compared to IPT. Moreover, while TR offers increased 
accessibility, especially for patients in remote areas, the variability 
in program designs and the use of proprietary or poorly defined 
equipment in some studies highlight the need for standardized 
protocols to ensure consistent and effective care.  Thus while TR 
presents a promising alternative to traditional IPT, especially in 
enhancing accessibility and adherence, it is essential to address the 
existing challenges through standardized protocols and further re-
search. A hybrid model that integrates the strengths of both TR and 
IPT may offer an optimal approach to pulmonary rehabilitation, 
ensuring both effectiveness and accessibility. 

6. Conclusion
This review highlights that both Tele- rehabilitation (TR) and 
in-person therapy (IPT) are effective in enhancing pulmonary ca-
pacity in individuals with chronic respiratory conditions, includ-
ing COPD, post-COVID complications, asthma, and ILD. Studies 
demonstrate that TR can yield comparable improvements in lung 
function parameters (FEV₁, FVC, VO₂ max) and exercise capac-
ity (6MWT) as IPT, making it a viable alternative, particularly for 
patients facing accessibility barriers. Increased patient adherence, 
convenience, and cost-effectiveness are key advantages of TR, 
while IPT remains superior in hands-on interventions, real-time 
monitoring, and physiotherapist engagement. A hybrid approach 
combining TR and IPT may offer the best balance of accessibility, 
supervision, and effectiveness, ensuring comprehensive pulmo-
nary rehabilitation for diverse patient populations [18,19].

Limitations
Despite its potential, several limitations exist in the comparison of 
TR and IPT:
• Heterogeneity of Studies – Variability in study designs, inter-

vention protocols, and patient populations makes direct com-
parisons challenging.

• Limited Long-Term Data – Most studies focus on short-term 
outcomes; the long-term effectiveness and sustainability of 
TR remain unclear.

• Lack of Standardized Protocols – Differences in the technolo-
gy, exercise regimens, and Tele- health platforms used across 
studies may affect results.

• Reduced Hands-On Supervision in TR – The absence of direct 
physiotherapist intervention in TR may limit its effectiveness 
in severe cases requiring airway clearance techniques or phys-
ical assistance.

• Digital Literacy and Access Issues – Not all patients have ac-
cess to stable internet connections, smartphones, or wearable 
devices, which may impact the feasibility of TR.

• Adherence and Engagement Variability – While TR offers 
flexibility, patient engagement may decline due to the lack of 

in-person interaction and motivation.
• Future research should focus on long-term comparative stud-

ies, standardized rehabilitation protocols, and hybrid models 
that integrate the strengths of both TR and IPT for optimal 
pulmonary rehabilitation outcomes.
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