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Atrial fibrillation is a rhythm disorder that may present intermittently which can delay diagnosis and consequently result in avoidable complications such as stroke (Belani et al. 2021). Early detection is important because earlier recognition can assist in the assessment, treatment and risk reduction. Kardia Mobile is an electrocardiogram device equipped with a single lead that includes a smartphone for heart rhythm data to be recorded and sent for clinical evaluation and review within seconds of being put on the wrist (Koltowski et al., 2021). It has been utilized in the UK for community and primary care pathways for the detection of suspected atrial fibrillation outside hospital. Some evidence from East Staffordshire suggests the device can enable viable and sustainable case-finding, but the success will depend on the inclusion of this device in clinical workflows and follow-up (Mathew and Chambers, 2021). This report critically assesses its implementation in four areas: workforce, service delivery, patient experience and community impact. It takes into account the advantages, such as convenience and the ability to capture the rhythm earlier, and disadvantages, such as false readings, digital exclusion and higher expectations of professional interpretation (Bray et al., 2021). Overall, KardiaMobile signifies a movement towards patient generated, portable cardiac data, yet it has to be governed, the staff have to be competent, and patients should be educated and equally accessible.
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Given the benefits of single-lead ECG devices like KardiaMobile, which can be used to assess rhythm in community settings rapidly, Bray et al. (2021) propose that such devices could be considered an economic alternative to routine 12-lead ECG, in selected cases. This offers a new way of providing professional practice, enabling GPs, nurses and pharmacists to gather clinically relevant data near patients' homes that would otherwise rely only on hospital visits. Mathew and Chambers (2021) concluded that introducing screening for atrial fibrillation (AF) at primary care, using KardiaMobile, could be made sustainable with strong leadership and well-developed clinical pathways. Healthcare workers can then take a larger role in the early detection and management, as well as referral to cardiology services.
Himmelreich et al. (2019) show that single-lead ECG signals can be captured via the smartphone and used to identify several arrhythmias, but their accurate interpretation is still dependent on clinical experience. Staff duties are not limited to ensuring the device is in working order, but also cover educating patients, ensuring recordings are of good quality, identifying artefacts, documenting and escalating concerns. While automated classifications might be useful, they cannot be a substitute for medical interpretation of the ECG, as cautioned by Klier et al. (2023). Care must be taken to explain this limitation as it could result in patients thinking they have a diagnosis or that they do not need any further tests.
Callanan et al. (2024) demonstrate the need for trained staff and reliable follow-up and consistent referral processes for opportunistic screening. Digital competency therefore needs to be incorporated into the workforce, as does the ability to interpret ECG, consent, risk communication and to navigate information governance and support for patients with limited technological confidence. Koltowski et al. (2021) reported notable agreement with traditional ECGs, with single-lead recordings offering less diagnostic information and requiring further testing for confirmation.
Belani et al. (2021) caution that variable accuracy can result in false warnings and lead to reliance on automated outputs. Administrative pressure and uncertainty of responsibility for reviewing results could also be a problem if more of these recordings were patient generated. Giebel and Gissel (2019) thus propose that workforce benefits will rely on successful training, governance, and integration into the system. While KardiaMobile can speed up rhythm recording, it also adds other responsibilities for interpretation, reassurance, documentation and referral.
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Bray et al. (2021) demonstrate that single-lead ECG technology is able to capture the rhythm quicker than traditional testing methods would allow. In reality, this is a change in the focus of care from appointment-driven assessment and a pathway where symptoms can be documented when they happen. Smartphone-based ECGs have been shown to aid rhythm abnormality identification for primary-care referral, with earlier detection of rhythm abnormalities (Himmelreich et al., 2019). This can decrease the need for multiple visits and trips, especially for those who have intermittent palpitations that are hard to capture. Nevertheless, Mathew and Chambers (2021) show that sustainability is more reliant on integration than the device itself. The lack of clearly established pathways for referrals, trained personnel and agreed protocols for reviewing the recordings can lead to additional workload. Opportunistic screening could be integrated within primary care, thereby enhancing prevention and access beyond hospitals, as per Callanan et al. (2024). However this flexibility can be uneven when organisations do not have the same equipment, funding, technical support or confidence of digital systems.
 While diagnostic performance is reported by Klier et al. (2023), automated classifications, as well as single-lead traces, do not negate the need for a professional interpretation and confirmation. Poorly recorded or incorrect, or not classified, recordings can therefore lead to anxiety and unnecessary referrals and strain already overstretched services. While not as comprehensive as a traditional 12-lead ECG, Koltowski et al. (2021) point out that KardiaMobile is still useful. Patients can also postpone urgent care when they think that the device is a replacement for clinical evaluation instead of being an aid to clinical evaluation. Callanan et al. (2022) highlight the need for staff training, patient education, governance, data protection and carefully designed pathways for implementation. Integration is another crucial component: If systems are not integrated, there is a risk of losing continuity and missing out on checks by clinicians on results. Coxon et al. (2024) demonstrate the use of mobile ECG to aid monitoring until specialist review, which is dependent on timely follow-up. In summary, KardiaMobile has shown a positive impact on service delivery where there is strong technical capacity, effective governance, fair distribution and a traceable accountability process.
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Himmelreich et al. (2019) discovered that using a single-lead ECG with a smartphone is able to detect the rhythm abnormalities that appear in primary care, and enable patients to document their symptoms when they occur. This may be comforting to those who experience intermittent palpitations as it's less likely that this will resolve before assessment. Bray et al. (2021) propose AliveCor devices can be utilized in community diagnosis, decrease travel and enhance purchasers feeling heard. Convenience is not a guarantee of certainty, however, because recordings must be professionally interpreted and followed up.
Mathew and Chambers (2021) demonstrate that incorporating KardiaMobile into a well-defined clinical pathway can enhance participation and communication. Patients can then be more engaged in care as they can create and share their health data. Giebel and Gissel (2019), however, warn that the screening devices used in mobile settings are not necessarily reliable in terms of accuracy, and that automated classification can lead to false reassurance, false alarm or false confusion. For some users it can also be a burden to determine when to record and how seriously to take an abnormal result, whether urgent help is needed.
Klier et al. (2023) describe good but imperfect performance, especially with regards to low quality or unrecognised traces. If the result is negative or inconclusive, this may stall the process of seeking help; if the result is positive, this may raise anxiety and result in consultation. Koltowski et al. (2021) suggest that the information of a single-lead trace is not as comprehensive as that of a standard 12-lead ECG. Patients are thus required to be provided with clear directions regarding emergency symptoms, privacy, data sharing and the extent to which self-interpretation can be made.
While Daniels et al. (2024) illustrate the benefits of mobile ECG screening for older adults, this may not be consistent for those with visual impairment, limited dexterity, cognitive impairment or low digital confidence. Smartphone ownership, Internet connectivity, cost, and the language and trust in digital systems can influence participation. The mobile ECG technology can expand the scope of the assessment and bring it beyond the traditional environment, while accessibility will still rely on local support, as demonstrated by Pitman et al. (2021). In this way, KardiaMobile could help to expand access for digitally engaged patients, but also create inequities for those who need in-person support.
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Bray et al (2021) demonstrate that using a single-lead ECG device provides a pathway to carry out AF assessments beyond the hospital, into GP practices, pharmacies and communities, potentially making earlier rhythm capture possible. This has been useful for rural residents, those in a residential facility or those who have limited access to hospital services due to mobility issues, however, it still relies on local pathways and digital infrastructure. When clinical leadership, staff engagement and referral arrangements were put in place, community screening with KardiaMobile was found to be sustainable (Mathew and Chambers 2021). If these are not in place, the device can be an isolated technology that captures recordings without ensuring timely review or treatment.
Daniels et al (2024) suggest mobile ECG screening could help uncover undiagnosed AF in older adults, potentially providing public health advantages by improving early detection of AF risk and stroke prevention decisions. More screening could, however, generate more unclear results, further burdening primary care and cardiology without necessarily alleviating the burden. Callanan et al. (2024) show how opportunistic screening in primary care can enhance case finding, but only when confirmed and followed up and when not to overdiagnose. Individuals within the household can support the use of the smartphone at home, such as recording the symptoms and sending the results, but this might increase the monitoring burden and anxiety for informal carers.
The authors of Himmelreich et al. (2019) propose that PGR can be used to assist the co-production process as the patients provide the data that links to the symptoms, and clinicians are the ones who interpret the data and make decisions. However, true co-production needs to be informed and based on accessible information, informed consent, agreed responsibilities and non-digital alternatives to exclude those with limited confidence, dexterity or connectivity.
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Overall, KardiaMobile has made a positive impact on aspects of AF identification, allowing for faster, more portable and more widespread recording of atrials away from the confines of a hospital. It has opened up professional roles and new competences such as having to combine clinical judgement with new digital competences, patient education and appropriate escalation. The recording of the service delivery has improved, allowing the recording to be taken nearer the time of symptoms, but this only is beneficial if there are clear review pathways and timely follow-up. Patients can benefit from the device as it may make tasks more convenient, more engaging, and more reassuring, but these automated results could also leave patients feeling confused, anxious, and/or overly confident. In the community, KardiaMobile can help in home environments, pharmacies and primary care, and benefit those who have travel or mobility challenges. However, the unequal access to digital materials and the lack of data integration, as well as unclear accountability and the risk of referral, continue to be significant constraints.
It's important to use KardiaMobile as a clinically informed tool, not as a replacement for medical evaluation. Services should begin to recognise the need for staff training to be standardised and for there to be clear accountability for reviewing and documenting recordings. There should also be greater integration with EHRs to minimise fragmentation and duplication. Lastly, patients should be given easy-to-access information about the limitations of the device; and for those who are at risk of digital exclusion, there should be an alternative way to receive information and support that is not digital.
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