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Abstract- This review examines the application of 

digital technologies and telemonitoring platforms in 

respiratory physiotherapy for critically ill patients, 

focusing on inspiratory muscle training devices and 

remote monitoring systems. It highlights the 

evolution of tele-rehabilitation, integration of 

wearable sensors, and digital health platforms that 

support continuous assessment and management of 

respiratory function outside hospital settings. 

Emphasizing recent advancements aligned with 

curricula such as those offered by Harvard Medical 

School, the article discusses how these technologies 

enhance patient adherence, improve clinical 

outcomes, and facilitate personalized care while 

addressing challenges related to accessibility and 

data privacy. The convergence of technology and 

clinical practice is shown to be pivotal in modern 

respiratory physiotherapy. 
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I. INTRODUCTION 

 

The integration of digital technologies and 

telemonitoring in respiratory physiotherapy represents 

a transformative shift in managing critically ill 

patients. Inspiratory muscle training (IMT) devices, 

now often electronically enhanced, provide 

measurable and adjustable resistance to strengthen 

respiratory muscles, with studies demonstrating 

effectiveness in maintaining or improving inspiratory 

muscle strength post-cardiac surgery and in chronic 

respiratory conditions (Fortes et al., 2020). These 

devices are increasingly connected to digital platforms 

that enable remote supervision, real-time feedback, 

and data collection, facilitating continuous patient 

engagement and therapeutic adjustments without the 

need for frequent hospital visits (Ha et al., 2023). 

Telemonitoring systems incorporate various sensors, 

including wearable respiratory monitors, pulse 

oximeters, and activity trackers, transmitting data over 

wireless networks to healthcare providers. This 

process supports ongoing clinical evaluation, early 

detection of exacerbations, and personalized 

intervention plans, significantly benefiting patients 

with limited mobility or those at high risk of infection 

(Gregory et al., 2020; Costa et al., 2023). Tele-

rehabilitation extends beyond monitoring to include 

digital communication tools such as 

videoconferencing for remote consultations, 

increasing accessibility while maintaining quality care 

(Angelucci; Aliverti, 2025). 

Recent advancements are underscored by educational 

programs like those from Harvard Medical School, 

which provide healthcare professionals with updated 

knowledge on digital transformation in health care, 

equipping them to implement effective telehealth and 

digital rehabilitation strategies (Harvard Medical 

School, 2025). These programs emphasize the 

importance of navigating regulatory, ethical, and 

operational challenges to leverage technology for 

improved patient outcomes. 

Clinical evidence supports the application of these 

technologies, with post-COVID-19 patient studies 

reporting increased satisfaction, adherence, and 

functional improvements through telerehabilitation 

protocols, manifesting significant symptom relief and 

quality of life enhancement (Iamonti et al., 2022). 

Thus, the intersection of technology and respiratory 

physiotherapy not only promises enhanced therapeutic 

efficacy but also addresses critical barriers in 

healthcare delivery, marking a paradigm shift towards 

patient-centered, tech-enabled rehabilitation. 

The increasing adoption of tele-rehabilitation 

technologies in respiratory physiotherapy has been 

accelerated by the COVID-19 pandemic, which 
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emphasized the need for remote healthcare solutions 

to minimize exposure risks while maintaining 

treatment continuity. Telemonitoring platforms have 

enabled clinicians to remotely assess respiratory 

parameters such as lung function, oxygen saturation, 

and inspiratory muscle performance, allowing timely 

interventions without requiring physical presence. 

Recent systematic reviews highlight that such remote 

monitoring not only improves clinical outcomes but 

also enhances patient empowerment, adherence, and 

satisfaction by fostering a sense of active participation 

in one's own care (Vasilopoulou et al., 2021; Holland 

et al., 2022). 

Advanced digital health integrations include artificial 

intelligence (AI)-powered algorithms that analyze 

collected respiratory data to predict exacerbations or 

deterioration in respiratory status. These predictive 

insights support personalized treatment plans tailored 

to the patient's evolving condition, which is critical for 

managing complex cases in intensive care and chronic 

respiratory diseases such as COPD and neuromuscular 

disorders (Topalovic et al., 2025; Raza et al., 2024). 

AI-driven telemonitoring platforms also assist 

healthcare providers in prioritizing care delivery 

resources effectively, thereby optimizing clinical 

workflows and reducing hospital readmissions (Al-

anazi et al., 2024). 

The flowchart depicts the systematic application of 

digital technologies and telemonitoring in respiratory 

physiotherapy for critically ill patients. It begins with 

the use of inspiratory muscle training devices, which 

digitally quantify respiratory muscle strength and 

progress. These devices connect to telemonitoring 

platforms that collect real-time respiratory data using 

wearable sensors, pulse oximeters, and other digital 

health tools. The transmitted data enables healthcare 

professionals to remotely monitor patient status, adjust 

therapy parameters, and intervene promptly in case of 

deteriorations. Integration of artificial intelligence 

helps in analyzing trends and predicting clinical 

events, allowing personalized care plans. Tele-

rehabilitation platforms also facilitate virtual 

interactions such as video consultations to guide 

exercises and enhance patient adherence. This 

continuous remote management supports clinical 

decision-making, improves treatment outcomes, and 

overcomes barriers related to hospital access and 

patient mobility, ultimately enhancing the quality and 

effectiveness of respiratory physiotherapy. 

Figure 1: Flowchart of digital technologies and 

telemonitoring in respiratory physiotherapy 

Source: Created by author. 

Despite the promising benefits, challenges remain in 

widespread implementation, including ensuring 

reliable internet access, maintaining data privacy and 

security, and addressing the digital literacy gap among 

patients and healthcare workers. Ethical frameworks 

and data governance protocols have been increasingly 

emphasized in the literature to safeguard sensitive 

health information while promoting equitable access 

to digital respiratory care (Luxton et al., 2023). 

Moreover, ongoing professional training—such as 

courses offered by leading institutions like Harvard 

Medical School— equips clinicians to navigate these 

challenges effectively, fostering a sustainable 

integration of telemonitoring technologies in routine 

respiratory physiotherapy practice (Harvard Medical 

School, 2025). 
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