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The condition of chronic obstructive pulmonary 

disease is one of the most significant health issues 

within the world that is mainly characterized by 

gradual progression, regular exacerbations, and 

increased healthcare services. Telemedicine has been 

becoming more and more cost-efficient and accessible 

solution to assist in managing chronic diseases; 

however, its general efficiency, equity, and utility 

need to be thoroughly reviewed. The review is based 

on the recent literature that was published between 

2018 and 2024 to evaluate the effectiveness of low-

cost and widely available telemedicine interventions in 

COPD management. The discussion is centers around 

four areas namely: the quality of life, prevention of 

hospitalization and exacerbation, self-management and 

the problem of digital literacy. Results suggest that 

telemedicine is associated with better patient 

wellbeing due to the ability to monitor symptoms, 

obtain adherence to treatment, and facilitate early 

awareness of the worsening state. Multimodal 

interventions, which included remote monitoring and clinician feedback, coaching, or 

telerehabilitation, had the most significant effect on the patient outcomes. There is 

also some evidence of the decrease in the number of preventable hospital visits when 

the structured escalation paths are incorporated in the telemedicine programmers. 

Also, digital interventions enhanced self-management behaviors, which lead to 

improved disease stability. Nonetheless, inequality in digital literacy, technological 

access, and socioeconomic backgrounds are still a large-scale impediment to the 

implementation process. 

 

Introduction 

Chronic Obstructive Pulmonary Disease (COPD) represents a significant global 

health challenge, characterized by persistent and progressive airflow obstruction 
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accompanied by abnormalities in the airways and alveoli. Primarily linked to smoking, 

environmental pollution, and occupational exposures, COPD's burden is exacerbated 

by non-smoking factors such as indoor biomass fuel and urban air pollution, 

particularly in low- and middle-income countries (LMICs). According to the Global 

Burden of Disease Study 2021, COPD affects over 213 million individuals worldwide, 

causing 3.7 million deaths and 79.8 million disability-adjusted life years (DALYs), 

making it the fourth-leading cause of death globally. This epidemic underscores the 

profound clinical, social, and economic implications, with direct medical costs 

projected to reach $3.89 trillion by 2025 and $24.35 trillion by 2050, alongside 

indirect costs from lost productivity (1,2). 

Traditional COPD management relies on pharmacotherapy, pulmonary rehabilitation, 

smoking cessation, and exacerbation control, yet these approaches face substantial 

barriers, including limited access to specialized care, delayed symptom detection, and 

poor long-term compliance. These challenges are amplified in LMICs, where 

healthcare infrastructure is often overburdened, leading to disparities in care quality 

and outcomes. The economic toll is staggering, with global spending on COPD 

expected to rise significantly, highlighting the need for innovative solutions to address 

this public health crisis effectively (3). 

The advent of telemedicine offers a promising avenue to overcome these limitations, 

utilizing telecommunications for remote healthcare delivery, including 

teleconferences, online education, and remote patient monitoring (RPM) via devices 

like home spirometers, pulse oximeters, smart inhalers, and wearables. Accelerated by 

the COVID-19 pandemic, which necessitated remote care due to lockdowns and 

heightened infection risks, telemedicine enables real-time data transmission for timely 

interventions, personalized treatments, and improved continuity of care. This study 

aims to evaluate the efficacy of telemedicine and remote monitoring in COPD 

management, focusing on clinical, patient-centered, and economic outcomes, while 

identifying strengths, limitations, barriers, and enhancements for broader 

implementation, especially in resource-constrained settings like Pakistan (4,5). 

O'Connor et al. (2025) conducted an 18-month study on a multimodal, community-

based intervention for COPD exacerbations, involving biometric and symptom 

monitoring, preventative care, and mobile integrated health services. Among 1,333 

contacted patients, 100 (7.5%) participated (mean age 66, 52% female), with high 

engagement rates: 78–93% survey completion, 55% tele-pulmonary therapy 

participation, and 85% ecological momentary assessments (median 4.85 recordings). 

Participants wore smartwatches for a median of 114 days (18.9 hours daily), resulting 

in a significant 2.48-point improvement in COPD Assessment Test scores (p=0.03), 

indicating enhanced quality of life. Despite baseline patient activation, the study 

demonstrated the feasibility and potential benefits of this approach for COPD 

management (6,7). 

Glynn et al. (2025) evaluated a 12-month smartphone app self-management program 

in a 3-arm pilot RCT with 92 participants: intervention arm 1 (app plus monthly calls, 

n=31), arm 2 (app only, n=31), and control (standard care, n=30). Primary outcomes 

showed reduced exacerbations requiring GP or hospital visits in both intervention 

arms at six months (GP: p=0.01; hospital: p=0.006), with arm 2 having fewer hospital 

exacerbations than controls (p=0.03). Secondary benefits included increased physical 

activity (arm 2: p=0.009 at 6 and 12 months) and improved exercise ability (arm 1: 

p=0.02 and p=0.03), with 60% retaining app use for a year. The study highlights the 

program's effectiveness in reducing exacerbations and promoting activity, though it 

calls for larger multicenter trials to confirm impacts (8,9). 

Beyond clinical outcomes, telemedicine in COPD management offers substantial 

further benefits, including enhanced patient empowerment through self-monitoring 
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and education, which can improve adherence to therapies and reduce hospital 

readmissions by 25–28%, as evidenced by studies showing decreased exacerbations 

and better quality of life. Economically, it addresses the projected $3.89 trillion global 

cost burden by enabling cost-effective remote care, particularly in LMICs where it 

bridges urban-rural disparities. Additionally, telemedicine fosters equity by 

overcoming barriers like digital literacy challenges (affecting 30–40% of elderly 

patients) through user-friendly tools and standardized practices, ultimately supporting 

sustainable, long-term COPD care that integrates with aging populations and 

resource-limited environments (10,11). 

In Conclusion, COPD's escalating global prevalence and economic burden necessitate 

innovative interventions like telemedicine, which has demonstrated feasibility and 

efficacy in improving quality of life, reducing exacerbations, and enhancing patient 

outcomes, as supported by recent studies. While challenges such as inconsistent 

evidence and implementation barriers persist, the potential for equitable, cost-

effective care especially in LMIC underscores the need for further research, policy 

integration, and standardized practices to mitigate COPD's worldwide impact and 

promote sustainable healthcare advancements. 

 

MATERIALS AND METHODS 

This narrative review examined telemedicine and remote patient monitoring in COPD 

management, conducted in the Department of Medical Laboratory Technology at 

Superior University, Lahore, Pakistan, using databases like PubMed/MEDLINE, 

Google Scholar, WHO publications, and GOLD Reports 2024-2025 for articles from 

2018-2025. The four-month study timeline included keyword strategy and screening 

in Month 1, full-text retrieval in Month 2, thematic analysis in Month 3, and writing 

in Month 4. Purposive sampling selected 35-40 peer-reviewed articles (systematic 

reviews and observational studies from Europe, North America, and Asia) based on 

PRISMA criteria, including English-language studies on adult COPD patients with 

telemedicine interventions and quantifiable outcomes, excluding non-relevant or pre-

2018 works. Scanning involved Boolean searches, title/abstract screening, and data 

compilation to reduce bias. Thematic synthesis categorized findings into clinical, 

patient-centered, and implementation outcomes, presented descriptively without meta-

analysis due to heterogeneity. Ethical considerations ensured academic integrity via 

Vancouver referencing and Turnitin checks, with no IRB approval needed as it used 

secondary data. Limitations included selection bias, exclusion of non-

English/paywalled literature, lack of quantitative synthesis, and limited 

generalizability, framing the review as qualitative guidance for future research (12,13). 

 

RESULTS:  

The chapter includes the synthesized findings on the review of the current trend 

literature analyzing the efficiency of cost-effective and conveniently available 

measures of telemedicine to manage COPD. The results are structured in accordance 

with the main outcomes mentioned in the study objective quality of life, 

hospitalization and exacerbation reduction, self-management improvement, and 

digital literacy and equity-related issues. The results presented in published studies are 

only given, not interpreted or discussed. 

 

Improvements in Quality of Life Through Telemedicine 

The use of Telemedicine interventions showed consistent and fluctuating COPD-

related quality of life (QoL).  Other patient-reported outcome measures, including 

SGRQ, CAT, EQ-5D, and dyspnea scales, that showed measurable improvements in 

patient outcomes with the inclusion of telemedicine in regular patient care.26 Some of 
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the interventions that included remote monitoring, digital education, and virtual 

sessions of rehabilitation led to clinically significant changes in symptom burden. A 

great improvement in the physical functioning and control of the symptoms, 

participants reported to be able to exercise more, feel less fatigued and have better 

overall well-being. In the same way, COPD programs based on mobile-apps showed 

better daily symptom monitoring and perceived control of the disease after 8-12 

weeks of remote communication. The size of the QoL improvement, however, 

differed between studies. In some of the key trials, significant improvements with 

clinical meaning thresholds were reported and, in some cases, the changes were small 

and statistically non-significant. This difference seemed to be related to the severity 

and the length of the telemedicine intervention, the availability of professional 

assistance, and the severity of the disease at the baseline. Those interventions based 

on self-administered digital tools alone were found to report smaller QoL changes 

than interventions based on nurse-led or physiotherapist-led remote guidance. In 

general, the literature survey in this study has shown a positive effect of telemedicine 

on QoL, with the most significant impacts observed when continuous monitoring and 

either structured behavioral or rehabilitative assistance are incorporated into the 

interventions. 

 

Reduction in Hospitalizations and Exacerbations 

One of the key findings throughout the literature is that COPD-related hospitalizations 

and the presence of acute exacerbations can be reduced in the users of telemedicine. 

The findings of the results are always consistent, remote monitoring systems not only 

make it possible to detect the worsening of the symptoms earlier and, therefore, 

intervene in time but also help to avoid emergency care. A notable decrease in 

emergency admissions with many recording a drop of between 20 and 40 percent as 

opposed to regular care 28. The programs that involved reporting of daily symptoms, 

home-based spirometry, or automated alert systems had a tendency to record the 

greatest decrease in acute care utilization. Programs of remote monitoring adopted in 

Spain, the UK, and Japan demonstrated significant reduction in the hospital length of 

stay and number of severe exacerbations. A massive real-life initiative proved that 

patients subjected to home-monitoring programs had a reduced number of acute 

episodes needing hospital-based attention. Moreover, the trials comparing long-term 

models of telerehabilitation demonstrated the prolonged decrease in the rate of 

exacerbations during the follow-up longer than six months. However, not all 

systematic reviews disregarded the heterogeneity, reporting that the reduction of 

hospitalization was not present in all trials. Moderate and less intensive telehealth 

models as well as reduced adherence of studies were likely to amount to fewer 

reductions. Moreover, the interventions that did not have a real-time response 

pathway or clinical escalation route usually showed little utility. Although this 

difference is present, the general trend in all the data points to telemedicine as an 

efficient intervention to decrease the COPD burden in hospitals and when it is used to 

assist in the early detection of exacerbations, the use of rapidity, and distance-based 

clinical decision-making. 

 

Enhancements in Self-Management and Patient Engagement 

One of the most reported benefits included improved self-management. The 

interventions of telemedicine improved patient engagement because of the following 

features: symptom logging, medication reminders, support in the use of the inhaler, 

educational modules and virtual coaching. The interventions were in form of digital 

interventions that enhanced adherence with inhaler therapy, awareness of early 

symptom changes among patients, and facilitated physical activity.31 The effect of 
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self-management was greatest in the interventions involving two-way communication 

where patients were informed about the results by the clinicians or automated systems. 

Telemedicine assisted patients in becoming more aware of their disease progress, 

identifying the signs of its deterioration early and reacting to it correctly through 

individualized action plans. The more symptom monitoring tools were used, the better 

the disease was controlled, and some studies also showed an improvement in the 

number of daily engagements and the decrease in unreported exacerbations. The 

results of self-efficacy were especially high in the case of the digital coaching or tele-

education programs and the patients proved to be more confident in dealing with 

breathlessness, changing activity levels, and adopting breathing techniques. All these 

indicate that telemedicine plays an important role in improving self-management 

skills in COPD patients, which can lead to improved disease management. 

 

Cost-Effectiveness and Efficiency of Telemedicine Interventions 

Economic evidence analysis showed that the interventions of telemedicine are 

typically cost-effective, in particular, when they are focused on the high-risk groups 

of COPD. In the literature, the decrease in the costs was credited mainly to fewer 

hospitalization, fewer days of stay, and fewer emergency visits. Remote monitoring 

programs generated new savings per patient annually especially in the high-cost 

hospitalization settings.33 The research by the United Kingdom, the United States, 

and Spain indicated that the cost-benefit of telemonitoring is more cost-effective at 

the scale. Models of telemedicine that were often found to be the most economical 

and scalable were affordable and low-resource models including mobile applications, 

basic oxygen monitoring devices, and scheduled phone calls with nurses. 

Interventions that were based on expensive equipment or involved a high level of 

clinician engagement, on the other hand, reported more fluctuating costs. In general, 

the evidence supplied in the reviewed articles helps conclude that cost-effective 

telemedicine models can bring considerable financial and clinical benefit especially 

when focused on patients with a past history of frequent exacerbations. 

 

Digital Literacy and Healthcare Delivery Equity 

One of the essential factors that have been observed in the literature was the effect of 

digital literacy barriers and inequity on the uptake and efficacy of telemedicine. The 

elderly, less educated people, and those in the disadvantaged socioeconomic status 

experienced a lot of difficulties in using the digit al health platforms. The obstacles 

were the inability to use smartphones or applications, the lack of confidence in 

operating digital interfaces, poor internet access, absence of the access to smart 

devices, and worries about privacy of data.35 The above-mentioned issues led to 

decreased adherence rates, less involvement in the use of symptom monitoring 

instruments, and reduced intervention efficacy. Rural areas had the most pronounced 

instances of equity gaps since there was lack of proper infrastructure that would 

support the provision of reliable telehealth services. Other studies had much lower 

activation and retention rates in older and less digitally experienced populations 

unless assistance by caregivers or guided digital training was administered. Although 

these obstacles exist, some programs that had implemented digital inclusion 

approaches, including easy to use user interfaces, guided onboarding, remote 

customer support, and education content that made sense based on cultural difference 

were reported to have better engagement and more inclusive results.36 The literature 

thus points out that, despite the high clinical and economic advantages of 

telemedicine, the issue of digital literacy and equity has been revealed to obstruct 

telemedicine, and its mitigation is a key element in providing equitable and efficient 

service delivery. 
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DISCUSSION 

Quality of life (QoL) 

The current review identified that the overall telemedicine interventions have positive 

results on QoL in patients with COPD, and the improvement is greater when the 

monitoring is accompanied by structured telerehabilitation, coaching or clinician 

feedback (14). This trend is in line with a number of quality studies. Clinical 

meaningful changes in patient-reported outcome associated with the provision of 

pulmonary rehabilitation through supervised tele-platforms. and long-term functional 

and health-status advantages with extended telerehabilitation interventions. 

Systematic and narrative reviews also report that multimodal telemedicine 

(monitoring + active therapeutic elements) is more likely to generate the QoL benefits 

as compared to monitoring.  In spite of the generally positive picture, heterogeneity of 

QoL effects among studies is also properly reported and also in our synthesis. Among 

the contributing factors, there are: the intensity of intervention (passive recording of 

the symptoms vs. active coaching), the follow-up period, the severity of the disease at 

the baseline, the type of outcome measurement (SGRQ, CAT, EQ-5D vary in 

sensitivity), as well as the adherence rates.40 Trials involving self-directed apps and 

no clinician feedback tended to record smaller or non-significant enhances in QoL; 

indicating that human assistance and elements of behavior change have a mediating 

impact on the QoL enhancement. These descriptions agree with the narrative reviews 

that highlight the significance of integrating digital tools with clinician contribution, 

and behavioral approaches (15,16).  

 

Hospitalizations and Exacerbations 

Results showed a steady decrease in the emergency visits with a high proportion of 

trials showing significant decreases in the hospital admissions related to COPD. This 

aligns with meta-analyses and systematic review studies that indicate that 

telemonitoring also lowers exacerbation-related health-care utilization especially 

among patients who have had previous incidences of exacerbation (17). 

Telerehabilitation trials on a long-term basis have also been found to have reduced 

readmissions during follow up. Therefore, our results echo the overall agreement that 

telemedicine has the potential of minimizing acute health-care events in case 

programmers involve good monitoring tools and clear clinical escalation pathways 

(18). The reductions in admissions are not statistically significant in all studies: a 

variation also observed in previous reviews. Among methodological reasons, small 

sample sizes, limited follow-up periods that fail to capture seasonal exacerbation 

variability, variability in definitions of exacerbation and variability in responsiveness 

of clinical teams to alerts can be mentioned. Some of the trials with negative or 

inconclusive results did not have real-time clinical response measures or had low 

compliance to monitoring by patients, which dilutes possible effects. This trend is 

similar to other historical meta-analytic results that the existence of a fast clinical 

response route and sufficient patient involvement are among the main factors (20,21). 

 

Self-management and Engagement with Patients 

The current review has identified strong information that telemedicine, especially 

those that integrate reminders, symptom diaries, and two-way communication, 

enhances self-management behaviors, inhaler adherence and early exacerbation 

recognition (19). This is comparable to narrative reviews and implementation studies 

that note improved patient activation and improved adherence through digital 

coaching and passive inhaler monitoring (22). Positive changes in daily symptoms 

reporting and adherence to the action plans were repeatedly seen both in trial and 

cohort designs. Mechanistically, reminders, automated feedback, and clinician 
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prompts are likely to reinforce routine behaviors and self-management plan 

application. The behavior-change interventions have been reported to be contributors 

to behavior change in prior research. The improvements however require long term 

participation, the attenuation of usage with time without continuous reinforcement. It 

is in line with reports that highlight the importance of long-term behavioral support 

and integration of telemedicine into regular care paths to maintain self-management 

benefits (23,24).  

 

Cost-effectiveness and Scalability 

In review of economic analyses, it is apparent that interventions based on 

telemedicine, especially those that are affordable and scalable (app-based monitoring, 

telephone/nurse support, rudimentary home spirometry) are likely to be cost-saving or 

cost-effective in a population where baseline levels of hospital utilizations are high 

(25). This observation is in line with the Propeller budget-impact analysis and other 

modelled estimates that showed that there were per-patient savings due to lower 

admissions and decreased inpatient stays. In high-risk cohorts where programmers 

avoid repeated admissions, financial argument is the most compelling. However, the 

economic data is not homogeneous: variations in health-system expenditures, 

reimbursement scheme, and program structure (capital expenditure on the equipment, 

staffing of the monitoring) generate cost differences. Some of the research studies had 

very short time spans; there are still minimal long-term studies. The heterogeneity is 

mirrored in the systematic reviews of economic appraisals, which require 

standardized methods and empirical costing investigations to affirm modeled savings. 

Therefore, cost-effectiveness is justified in most of the situations, but the local 

economic assessment is needed prior to scale-up (26,27).  

 

Digital Literacy and Equity 

Another theme that can be seen in this review and previous literature is that digital 

literacy and access disparities are significant obstacles to effective implementation of 

telemedicine. Scoping reviews and narrative syntheses have identified that older 

patients, having less education and patients in rural or low-income environments risk 

being excluded in digital interventions (28). We do not refute this issue: the digitally 

inexperienced cohorts had a lower rate of engagement and adherence unless a specific 

intervention (we provided device loan programs, caregiver facilitation, training) was 

offered.47 Some of the promising mitigation methods identified in the literature are: 

simplified user interfaces, onboarding and technical support, use of caregivers and 

hybrid designs that incorporate low-tech modalities (telephone) in the implementation 

of digital monitoring. Equity-based strategies are incorporated, inequity in uptake 

reduces and clinical gains are more evenly shared. This is reflective of the suggestions 

suggested by recent narrative reviews that there should be embedded elements of 

digital inclusion within telehealth programs (29,30). 

 

CONCLUSION 

This paper explores cost-effective telemedicine interventions for COPD management, 

assessing impacts on quality of life, hospitalizations, self-management, digital literacy, 

and healthcare equity. Evidence shows telemedicine enhances patient well-being 

through remote monitoring, virtual coaching, mobile apps, and telerehabilitation, 

enabling early symptom detection and better control. It reduces hospitalizations by 

facilitating timely feedback and preventive care, alleviating strain on healthcare 

systems. Telemedicine boosts self-management by improving therapy adherence and 

promoting healthier behaviors. However, barriers like digital literacy, technology 
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access, and sociodemographic disparities may widen inequities. With inclusive 

support, telemedicine proves scalable for improving COPD outcomes across settings. 
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