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Abstract
This report provides a critical evaluation of seizure detection technologies as a key digital innovation within the UK's health and social care system. It examines the transformative impact of wearable and sensor-based devices on workforce dynamics, service delivery, patient experience, and community care over the past decade. The analysis reveals that these technologies necessitate enhanced digital literacy among healthcare professionals and foster new interdisciplinary collaborations, aligning with the NHS Long Term Workforce Plan. For service delivery, they enable a proactive, data-driven model that improves response times and reduces reliance on emergency services. For patients, these devices significantly enhance safety, autonomy, and quality of life by providing continuous monitoring and timely alerts, thereby reducing anxiety and enabling greater social participation. At the community level, they support the creation of safer, more inclusive environments and empower informal caregivers. However, the report also identifies significant challenges, including risks of alarm fatigue, data privacy concerns, and issues of equitable access that risk exacerbating digital exclusion. It concludes that while seizure detection technologies are pivotal in advancing the NHS's digital transformation agenda towards more personalised and efficient care, their successful integration depends on robust ethical frameworks, ongoing staff training, and committed policies to ensure digital inclusion, ensuring that technological advancement complements, rather than replaces, compassionate human judgement.
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Digital transformation is now a mainstay of modern healthcare delivery in the UK, spurring innovation in diagnosis, monitoring and personalised treatment (NHS England, 2023a). In this dynamic context, advanced assistive technologies for epilepsy care, including seizure detection devices, have become important tools to enhance patient security and independence and clinical efficiency. Epilepsy has a prevalence of around 600,000 people in the UK and uncontrolled seizures carry risks of injury, sudden unexpected death and reduced quality of life (NICE, 2022; Epilepsy action, 2025). To address the risk, wearable seizure detection technologies such as smart wristbands, bed sensors and under-mattress systems have been increasingly deployed in hospitals and home-based care models (Onorati et al., 2021; Nouboue et al., 2023).
The devices use multimodal sensing (heart rate, movement, electrodermal activity) and AI algorithms to identify the seizure activity and warn caregivers improving rapid response and continuity of care (Van Westrhenen et al., 2023; Naganur et al., 2022). Numerous studies Nabeeh Lazeron et al. (2022), Lieke Engelgeer et al. (2022) and Alina Vakilna et al. (2024) have shown increased detection accuracy and potential cost-effectiveness in line with the NHS England digital innovation agenda and long term workforce programme (NHS England, 2023d).
This report critically examines the implementation and the impact of seizure detection technologies across the health and social care system in the UK in the last decade, looking at the implications for the workforce, services, patients and the community. Drawing on academic research, NICE guidance, and NHS policy frameworks (Jones et al., 2023; NHS England, 2023b; UK Parliament, 2022), this paper will also explore the benefits and challenges of digital adoption in epilepsy management.
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The introduction of seizure detection devices has had a major impact upon the roles, competencies, and everyday practices of health and social care professionals within the UK. These digital technologies are demanding new technical skills from clinicians around the interpretation of data, calibration of devices and real-time remote monitoring (NHS England, 2025). According to the NHS Long Term Workforce Plan (NHS England 2023d), digital literacy is a national priority to ensure that healthcare workers are equipped to use technology such as wearable seizure monitors in a safe and effective manner. The Department of Health's digital capability frameworks from Health Education England highlight ongoing professional development for staff to enable them to understand and take appropriate action based on algorithm-generated alerts while exercising clinical judgement (NHS England, 2025).
The emergence of wearable and sensor-based systems has also changed the workforce dynamic by allowing for near or virtual care that is preventative in nature. The health exception, including epilepsy highly impacts the quality of living of people, and connected monitoring platforms enable various nurses and epilepsy specialists to supervise high-risk patients at the same time, enhancing incidence rate and response time (Onorati et al., 2021; Naganur et al., 2022). These innovations align with the digital transformation strategy of NHS England, which advocates for data-driven decision-making and integrated models of care (NHS England, 2023a; NHS England, 2023c). Moreover, although automation may help with workflow optimization, it may also lead to alarm fatigue and cognitive overload in case of false positives, underlining the importance of balanced workload management (Lazeron et al., 2022; Nouboue et al., 2023).
In addition, the introduction of seizure detection technologies requires collaboration between clinical and technical teams. Which means biomedical engineers, IT practitioners and healthcare providers must work together to ensure system interoperability, cybersecurity and data governance in accordance with NHS Digital's standards (NHS, 2023). This interdisciplinary strategy promotes a culture of innovation, but it also calls for organisational adaptability and resource investment (UK Parliament, 2022). Leadership is a key factor in the overall ethical integration of digital systems. Nursing leaders and clinical leaders are increasingly charged with the goal of ensuring equitable access to technologies, and managing ethically the tensions between purpose and data use, autonomy, and consent. Integrating digital ethics in organisational training and governance is one way to ensure that innovation is used to augment, not replace, human decision-making in care delivery (NHS England, 2023b; UK Parliament, 2022).
Despite these challenges, the technologies have provided the staff with a higher degree of confidence in monitoring of high-risk patients, reduced stress levels of night shifts and unsupervised care scenarios (Van Westrhenen et al., 2023; Engelgeer et al., 2022). Finally, the workforce implications of seizure detection devices are part of a wider shift to digitally enabled patient-centred care that is consistent with NHS England's inclusive digital healthcare framework (NHS England, 2023b) and The King's Fund's vision of a digitally enabled workforce (Mallorie, 2024).
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With the introduction of technologies of seizure detection, the manner that service is delivered in the UK health and social care has changed significantly as it is now possible to provide care in a more proactive and more integrated manner through the use of more data driven solutions to service delivery. The application of wearable and sensor-based devices like NightWatch, Embrace and under-mattress technology has seen the evolution of the traditional approach to the management of epilepsy, which mainly was based on intermittent clinic visits and self-reporting among patients (Van Westrhenen et al., 2023; Nouboue et al., 2023). It is consistent with the Digital Transformation agenda of NHS England that prioritizes on interoperability, digital inclusion and patient-centred service redesign (NHS England, 2023a; NHS England, 2023b).
Efficiency in service delivery has also been enhanced with real-time alert systems where healthcare staff or family caregivers are automatically notified about seizure events and, therefore, can offer better clinical response and minimize unnecessary hospital admission (Onorati et al., 2021; Naganur et al., 2022). Consequently, NHS has experienced a gradual transition towards preventive and community management with reactive and hospital-based management to meet the targets of the NHS Long Term Workforce Plan (NHS England, 2023d). Research indicates that the use of seizure detection technologies can similarly decrease the amount of emergency resources spent and decrease the amount of money spent to maintain epilepsy in the long-term (Engelgeer et al., 2022).
Furthermore, these technologies enable multidisciplinary collaboration across clinical networks as data from wearable sensors can be linked with electronic health records to enable better coordination of interventions between neurologists, nurses and allied professionals (Komal et al., 2024; NHS England, 2023c). However, standardisation of services is an ongoing challenge with potential variability in device accuracy and digital infrastructure across NHS Trusts, which may affect equitable access to advanced monitoring (UK Parliament, 2022). Interoperability is a cornerstone of the NHS's digital strategy, and ensuring the capability of seizure monitoring data in integration with national EHRs. A further consolidation of NHS Digital within NHS England in 2023 has further improved data governance and transparency in service coordination (NHS England, 2023c).
Despite such disparities, seizure detection systems are a major milestone in the UK's journey towards smart healthcare ecosystem - improving continuity, accessibility, and personalisation of care and supporting safer environments at home for the individual with epilepsy (Sasseville et al., 2024; NICE, 2022; Epilepsy Action, 2025).
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For the people who are living with epilepsy, seizure detection technologies have provided a life-changing safety, independence and wellbeing improvement. Devices like wrist-worn sensors, bed-based detectors and applications linked to smartphones have made it possible to continuously monitor and automatically alert caregivers or clinicians when seizure activity occurs (Van Westrhenen et al., 2023; Nouboue et al., 2023). This has significantly lowered anxiety that comes with periods not supervised by adults, specifically at night when most high-risk seizures occur (Lazeron et al., 2022). The NICE Guideline NG217 (NICE, 2022) supports the embedded use of these types of digital tools in epilepsy management pathways, with a focus on patient empowerment and speed of response to seizure incidents.
There is evidence that these devices improve quality of life and patient autonomy as they minimise the need for constant physical supervision (Engelgeer et al., 2022; Onorati et al., 2021). There is a high report of a level of confidence to participate in social and work activities which helps to attain low stigmatisation and better psychosocial wellbeing (Epilepsy Action, 2025). These devices also promote self-management, so patients can see their seizure patterns and seizures via apps on their phones, thus creating better shared decision-making and compliance to treatment plans (Sasseville et al., 2024; Komal et al., 2024). Moreover, wearable technology, such as that used in these studies by Naganur et al. (2022) and Vakilna et al. (2024), show great reliability detecting convulsive seizure, which can be avoided from causing any injury and better able to intervene at the right time.
However, despite its benefits, there are challenges. False alarms and device malfunction can cause alarm fatigue and emotional stress for both patients and families (Komal et al., 2024; Sasseville et al., 2024). Issues about data privacy and consent have also arisen, especially as personal health data are passed between digital platforms (NHS, 2023). Accessibility barriers also exist for those without digital literacy or financial means to access; the importance of equitable provision is reflected in the Inclusive Digital Healthcare Framework (NHS England, 2023b)
However, with the support of clear training and integration to professional monitoring systems, the seizure detection technology presents a pro-safety versus pro-empowerment balance. Patient-centred digital innovations, which, according to the findings of The King's Fund (Mallorie, 2024) and UK Parliament (2022), are ethically regulated, also enhance trust in healthcare systems and continuity of care. All in all, the applications of these tools have allowed epilepsy patients to have back control over their daily lives as well as provide a stable and communicative clinical consultation.
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Seizure detection technologies will be included in the solution at the community level to develop safer and more inclusive environments of individuals with epilepsy and their support circles. They can offer real time alerts and remote monitoring, with the help of which the individuals have a more independent position in the community than when they were observed in hospitals (Epilepsy Action, 2025; NICE, 2022). The presence of monitoring systems to notify the family members about seizure activity even in the absence of caregivers makes families feel more reassured and less stressed (Van Westrhenen et al., 2023; Nouboue et al., 2023).
The broader public health impact is realised in less demand for emergency services and in the capacity building of informal carers to carry out care, reflecting NHS England's desire to have community-based digital health ecosystems (NHS England, 2023a; NHS England, 2023d). Seizure detection technologies also facilitate co-production of care, where patients, families, and clinicians all work together to use data to guide treatment decisions (Komal et al., 2024; Sasseville et al., 2024). This bolsters trust and engagement between healthcare providers and local populations, such as that envisioned in the Inclusive Digital Healthcare Framework (NHS England, 2023b).
However, inequalities in access are also a problem. Increased digital inequality: Digital exclusion, limited broadband coverage, and affordability issues can exclude certain groups, mainly older adults and low-income households, from the benefits (UK Parliament, 2022). In response to these inequities, community level responses are required that understand how to increase digital literacy and accessibility in a way that is consistent with the principles of the Equality Act 2010 and the NHS's Healthy People with Disability Patient Commitment (Mallorie, 2024; NHS, 2023).
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Seizure detection technologies are a new age in the digital transformation of health and social care in the UK. By integrating wearable sensors, artificial intelligence (AI) based analytics, and remote communication, they have improved clinical efficiency, patient safety, and independent living for epilepsy patients (Van Westrhenen et al., 2023; Naganur et al., 2022). Their integration has also brought about and promoted positive change in team working and the need for digital skills and multidisciplinary team working (NHS England, 2025; Engelgeer et al., 2022). Service delivery is becoming proactive and community-based, informed by real time data sharing and enhanced co-ordination (NHS England 2023a; Komal et al., 2024).
However, problems remain in relation to providing equitable access, protecting patient data and retaining human control within increasingly automated systems (NHS, 2023; UK Parliament, 2022). Future policy needs to enhance ethical frameworks and digital inclusion (NHS England, 2023b). Overall, epilepsy detectors represent digital innovation that can harmonize clinical excellence with compassionate care, aligning with the long-term vision of the NHS to deliver safe, inclusive, and technology-enabled health services (Mallorie, 2024; NICE, 2022).
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