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Digital transformation in health and social care is defined as the process of digitising traditional services and paper-based process and increasing the use of innovative technologies that enable information sharing, personalised support, and improved care delivery across system (Health and Social Care Committee, 2023).
Asthma is a common chronic health issue globally. Many people in UK are affected by this illness, especially children. In England (Office for Health Improvement and Disparities, 2025), there were 854,922 emergency hospital admissions for respiratory illness during the tax year that ended in 2024. This represents a rate of 1,428 per 100,000 inhabitants, which is a 7% rise over the previous year. Managing asthma can be challenging for individuals; however, smart inhalers offer a means to support and simplify effective asthma self-management.
Smart inhalers are revolutionising respiratory care in the UK transforming asthma management and Chronic obstructive pulmonary disease (COPD) treatment. Smart inhaler is a digital technology (NICE, 2017)  that tracks patients’ usage and records the information in mobile or cloud-based applications providing reminders, and understand deeply into patient behaviour, empowering individuals to manage their condition more effectively (Chan et al., 2021).
The significance of smart inhalers in health and social care is substantial. Zabczyk and Blakey (2021) reported that connected smart inhalers substantially improve medication adherence, reduce exacerbations, and enhance patient outcomes, ultimately alleviating pressure on healthcare systems. By providing real-time data, smart inhalers enable healthcare professionals to tailor treatment plans, fostering personalised care.
This report will explore the benefits and challenges of smart inhalers in UK healthcare, examining their impact on patient outcomes and workforce efficiency. This report will discuss implementation strategies, addressing concerns around cost, data management, and environmental sustainability.
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Smart inhalers have had a significant impact on the healthcare workforce. This technology has reshaped job roles, altered skill requirements, and influenced how healthcare professionals deliver care. The UK Government’s Plan for Digital Health and Social Care (Department of Health and Social Care and NHS England, 2022) support the use of digital medical devices such as smart inhalers. The policy promotes remote monitoring, personalised care, and helping patients manage long-term conditions at home.
Changes in Job Roles
The adoption of smart inhalers has shifted the roles of healthcare professionals. According to Asthma and Lung UK (2017 p.15), the use of data from connected devices is changing healthcare professionals’ roles by shifting them from routine reviews to more targeted, data-driven monitoring and decision-making in chronic disease management . Traditionally, asthma management relied heavily on patient self-reporting and periodic clinical reviews. Smart inhalers collect data on inhaler use and provide personalised feedback, enabling healthcare professionals to make informed decisions when adjusting patient management (Honkoop, Usmani and Bonini, 2022). This has expanded roles from purely clinical assessment to include data monitoring, digital communication, and remote patient support.
Digital transformation in health and social care affects workforce roles and practices by increasing the need for new digital skills and responsibilities, as staff are trained to use technology such as remote monitoring systems which change how they work and interact with service users (Oung et al., 2021).
Skills, Training, and Role Competency
The integration of smart inhalers into routine care has increased the demand for digital literacy across the workforce. Health Education England (2022 p.5), state that healthcare professionals must be competent in using digital platforms, interpreting inhaler usage data, and integrating this information into patient care plans. Training is therefore essential to ensure staff can use these technologies effectively and confidently. 
Ongoing professional development is required to maintain competency, particularly as smart inhaler technologies continue to evolve. Training programmes often include instruction on device functionality, data privacy and governance and patient education techniques (Information Commissioner’s Office, no date;  NICE, 2017). Furthermore, communication skills are increasingly important, as clinicians must explain digital data to patients in an accessible way and support behaviour change based on insights from smart inhaler data (Kaplan et al., 2023).
However, variability in digital confidence among staff can create disparities in adoption. Older or less technologically experienced staff may require additional support to achieve the same level of competency, highlighting the importance of inclusive and tailored training approaches (Alotaibi, Wilson, and Traynor, 2025).


Benefits to the Workforce
Smart inhalers offer multiple workforce benefits, helping to ease the workload of healthcare professionals by improving efficiency, streamlining care delivery, and reducing overall clinical burden. NICE (2017), highlights that digitally connected inhaler devices allow clinicians to access objective adherence data and provide feedback remotely, which can improve medication adherence and help target reviews to those most in need rather than relying on patient recall. This supports improved clinical efficiency and more focused consultations.
Accuracy in clinical assessment is also enhanced. Smart inhalers provide reliable data on inhaler use, enabling earlier identification of poor adherence or incorrect technique (Zabczyk and Blakey, 2021). This supports evidence-based decision-making and reduces unnecessary treatment escalation. In the longer term, improved disease control may reduce emergency admissions, easing pressure on healthcare staff and services (University of Sheffield, 2024).
Economic studies suggest smart inhalers may reduce healthcare costs, depending on inhaler use and technique. A UK model showed annual savings of £96 per child with asthma. Greater savings (£845/year) were projected in COPD patients with irregular use but correct technique, while poor technique increased costs (Pleasants et al., 2022). NIHR (2023) report shows that digital innovations can reduce staff workload, promote sustainable workforce practices, and enhance the quality of care, linking financial savings to positive effects on workforce functioning.
Challenges
Despite these benefits, challenges remain. For smart inhalers, concerns include patient privacy and autonomy, unclear clinical responsibility for managing continuous data, and uncertainty over costs (Van De Hei et al., 2023). High-quality evidence showing improved adherence and outcomes could overcome these barriers and support integration into clinical guidelines. 
Resistance to change is a common barrier, particularly when modern technologies are perceived as increasing workload or disrupting established practices. Concerns around data overload, increased administrative responsibilities, and the reliability of digital systems can reduce staff engagement Time constraints also pose challenges, as staff may struggle to attend training or integrate new workflows into already demanding roles (Borges do Nascimento et al., 2023). Furthermore, concerns about data security and patient confidentiality require clear governance frameworks and reassurance to staff.
To address these challenges, organisational support is essential. Clear leadership, adequate training, and involvement of staff in the implementation process can improve acceptance and successful integration of smart inhalers into clinical practice (Health and Social Care Committee, 2023).
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Changes in care for Service Users
Smart inhalers are advanced inhaler devices fitted with digital sensors that monitor medication use, inhalation technique, and sometimes environmental triggers. They connect via Bluetooth to mobile apps or cloud platforms, enabling real‑time tracking of adherence and providing interactive reminders or feedback (Chan et al., 2021). This represents a significant shift in respiratory care, particularly for chronic conditions like asthma and COPD.
Traditional inhaler management, which typically depends on patients remembering their usage, self-reporting adherence, or attending occasional medical reviews, is often regarded as lacking precision (Patel et al., 2013). Studies show that smart inhalers can be particularly helpful by improving medication adherence a major gap in standard care with adherence rates rising significantly when patients receive reminders and feedback through connected devices (Muruganantham, and Ramesh, 2025).
Remote monitoring can replace frequent physical check‑ins for stable patients, freeing clinic capacity for those with complex needs. Moreover, early research (Sykes et al., 2024) indicates that in severe asthma populations, smart inhaler uses correlates with better symptom control and delayed escalation to expensive biologic therapies 
Smart inhalers enhance quality of care by providing objective measures of medication use and technique areas where traditional care often falls short. Poor inhaler technique and low adherence are linked to uncontrolled symptoms and increased exacerbations. Sensors help detect these issues early, supporting more targeted clinical feedback (Kaplan et al., 2023). 
In addition to benefiting individual patients, collected data can provide clinicians with insights into population-level trends, helping to enhance healthcare services and support more personalized interventions (Hjollund et al., 2019). While smart inhalers have clear clinical potential, they raise several patient‑centred concerns.
Potential Barriers/ Data Protection
Smart inhalers collect sensitive health data including usage times, technique quality, and sometimes location or environmental exposures which must be transferred and stored securely. These data streams fall under strict data protection laws such as the GDPR. A central aspect of this legislation is the safeguarding of personal data. According to Gov.UK (no date), UK data protection law requires that personal information be processed lawfully, transparently, and securely, with strict principles governing how organisations handle personal data.
Both patients and policy makers express concerns about who owns the data, who can access it, and how secure storage is maintained. Some patients may be wary of sharing detailed personal health data if privacy policies are unclear or if data could be used for purposes beyond clinical care. Research also shows that while data sharing can facilitate clinical discussions, some patients perceive adherence data as highly personal and are unsure about large‑scale use by healthcare systems without clear consent (Kalkman et al., 2022).
Digital Literacy
Smart inhalers rely on mobile apps, Bluetooth connections, and cloud platforms, which require users to be comfortable with technology. Older adults, socioeconomically disadvantaged individuals, or those with limited smartphone experience may find setup, synchronising, and interpreting digital feedback challenging, reducing uptake and potential benefits (Muruganantham, and Ramesh, 2025). 
Usability problems such as complex apps, frequent updates, or poor integration into daily life can discourage consistent use. Both patients and clinicians stress that smart inhaler apps should be intuitive and easy to set up and maintain to maximize engagement and effectiveness (Giebel et al., 2023). These usability barriers have been identified as significant limitations to adoption, particularly among users with lower digital literacy.
Individuals with limited digital skills can be supported through tailored approaches, such as discussing barriers, providing devices, and connecting to training. This can improve digital inclusion and help users engage more confidently with digital health tools like smart inhalers (NCVO, 2021).
Fairness of Access
Smart inhalers are often more expensive than traditional devices, and insurance coverage is inconsistent, especially outside pilot programmes or high‑income settings. This raise concerns that poor patients may be unable to access these enhanced tools, potentially widening health disparities (NICE, 2018).
Differences in internet access, smartphone ownership, and digital skills can also amplify inequities. Patients without compatible technology may not benefit from smart inhaler programmes, creating a “digital divide” in respiratory care (Health and Social Care Committee, 2023).
Wills, Mistry, and Gowar, (2025) state in The King’s Fund that for digital health services to be fair and equitable, they must be designed and delivered in ways that address barriers such as lack of access, skills and confidence (The King’s Fund, 2025).
Clinical Evidence
Studies show that smart inhalers with reminders and clinician‑feedback can drastically improve adherence for instance, increasing adherence from around 30% to over 80%, leading to meaningful reductions in exacerbations Zabczyk and Blakey (2021). Research also show that smart inhalers show limited standalone impact on asthma outcomes; evidence is inconsistent, often short-term, and effectiveness depends on integration into broader, multicomponent primary care strategies rather than use alone (Fletcher et al., 2020).
Patient Perspectives
Qualitative research (Adejumo et al., 2022), reveals that patients generally appreciate the sense of responsibility and empowerment that smart inhalers provide. Some users describe increased awareness of their condition and feel better able to engage in self‑management when guided by digital feedback. 
However, concerns persist about data sharing, complexity of digital tools, and the balance between useful feedback and perceived surveillance. Some patients prefer to share data only during consultations rather than continuous remote monitoring (Adejumo et al., 2022).
[bookmark: _Toc222858613]Conclusion and Recommendations
Smart inhalers improve medication adherence, self-management, and patient empowerment, offering real-time data for personalised care and potentially reducing exacerbations. However, benefits depend on integration into broader care, with challenges including data privacy, digital literacy, usability, access inequalities, and limited long-term evidence in the UK.
Digital innovations like smart inhalers from the last 10 years are essential for modern asthma care, enabling real-time monitoring, personalised feedback, and improved self-management. They enhance medication adherence, detect poor inhaler technique early, and support data-driven clinical decisions, reducing unnecessary clinic visits and allowing clinicians to prioritise high-risk patients. These tools align with patient-centred care and NHS digital strategies, helping address rising asthma prevalence and pressures on healthcare services (Zabczyk and Blakey, 2021; Chan et al., 2021; NICE, 2017; Fletcher et al., 2020).

Recommendations for Practice, Policy, and Training
Healthcare professionals should receive training in digital literacy, data interpretation, and patient communication to use smart inhalers effectively (Health Education England, 2022). Policy should ensure clear data governance and equitable access, addressing privacy concerns and digital inequalities (Adejumo et al., 2022). Barriers include staff resistance, limited tech skills, costs, and patient digital literacy, while solutions involve pilot programs, tailored training, leadership support, and user-friendly technology to enhance adoption, patient engagement, and improved clinical outcomes (NICE, 2017; Zabczyk and Blakey, 2021).
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