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Introduction 

Stroke is the fourth leading cause of death in the UK with approximately 100,000 people having a 
stroke each year (Royal College of Physicians Sentinel Stroke National Audit Programme, 2017). The 
human burden is mirrored by the cost to treat stroke, accounting for approximately 3-5% of all 
healthcare expenditure (Saka, Maguire and Wolfe, 2009). One risk factor for stroke is atrial fibrillation 
(AF). This irregular heart rhythm contributes to 1 in 5 strokes in the UK and is associated with greater 
disability and mortality that non-AF strokes (Royal College of Physicians Sentinel Stroke National Audit 
Programme, 2017). While two thirds of people with AF experience symptoms, one third do not (Healey 
et al., 2012), with many only becoming aware of the condition when they have a stroke (Lip et 
al.,2002). AF is relatively easy to diagnose and treatment with anticoagulants can reduce risk of stroke 
by two thirds (Bjorck et al., 2013), yet it is estimated that up to 500,000 people in the UK have 
undiagnosed AF (Public Health England, 2015). This leads to a fivefold increased risk of stroke, a three-
fold increased risk of heart failure and double the mortality when compared to those without AF 
(Chugh et al., 2001). With an ageing population, it is predicted that the number of people living with 
AF will double by 2050 (Go et al., 2001).  

The NHS Long Term Plan (NHS England, 2019) recognises that early detection and treatment of 
cardiovascular risk factors can help patients live longer, healthier lives, while making financial savings 
and moderating the demand on stretched NHS services. There’s opportunity for all professional 
groups to contribute towards prevention of ill health. Podiatrists regularly see older patients with 
cardiovascular risk factors, who are at increased risk of AF. A study by Hicks et al (2019) outlines how 
in Durham and Darlington, a team of 45 podiatrists and footcare technicians were trained to assess 
pulse presence and flow using a Doppler system for patients attending diabetic foot checks. They 
performed 5000 pulse checks over a three-month period, detecting 10 patients with previously 
unknown AF, who were referred on to their GP for 12-led ECG. It was therefore hypothesized that 
offering opportunistic testing for AF in podiatry settings using innovative mobile ECG devices could be 
a novel and effective setting for detecting undiagnosed AF and preventing strokes.   

Method 

Through a national Academic Health Science Network (AHSN) project to increase detection of AF and 
reduce the incidence of AF-related stroke, the community podiatry team at Guy’s & St Thomas’ NHS 
Foundation Trust submitted an expression of interest to Health Innovation Network (the AHSN for 
south London) to trial mobile ECG devices for opportunistic testing for AF within their clinical practice. 
Of the ECG devices available through the project, the community podiatry team were allocated seven 
Karida Mobile ECG devices (Alivecor. Inc), a credit card sized, single lead ECG device that uses 
ultrasonic signal received via the microphone of a compatible smartphone or tablet. The app has a 
built-in AF detection algorithm that provides an instant interpretation and PDF of the ECG. Systematic 
review and meta-analysis (Taggar et al., 2016) reports this type of mobile ECG device has greater 
sensitivity and specificity when compared to pulse palpation. 

From April 2018, the community podiatrists were provided with device training and resources, 
including the AHSN Network’s project guidance, covering a range of considerations for their use. As 
this device identifies the user with ‘possible AF’, pathways for onward referral for 12-lead ECG to 
confirm diagnosis were agreed. This included any ‘possible AF’ being communicated to the GP over 
the phone and in writing, with a PDF of the trace being posted or emailed to the GP practice ensuring 



timely and appropriate onward referral for 12-lead ECG and initiation of anticoagulation where 
appropriate. Kardia Mobile usage was captured and reported monthly through the national AHSN 
Network project, with HIN sharing the number of AF checks completed, and the number of possible 
AF picked up from each Kardia Mobile account on a monthly basis.   

Results 

From April to December 2018, a total of fourteen different podiatrists, podiatry assistants or podiatry 
students were trained to use the Kardia Mobile ECG device. During this time, a total 590 pulse rhythm 
checks were performed using the Kardia Mobile ECG device, detecting 27 people with possible AF, 
who were referred on to their GP for a 12-lead ECG to confirm the diagnosis, and initiate 
anticoagulation where indicated. The prevalence of possible AF detection in this community podiatry 
setting was 4.6%, or 1 in 22 people tested. A breakdown of the results by month of the project can be 
seen in table 1. 

 

 

 

The increases in pulse rhythm checks and the detection of possible AF in June and November coincide 
with high profile international AF awareness campaigns. The Arrhythmia Alliance’s ‘World Heart 
Rhythm Week’ takes place during a week in June, while the AF Associations ‘AF Global Aware Week’ 
takes place in November, providing the opportunity for an increased focus on awareness raising and 
opportunistic testing with mobile ECG devices.  

 

Discussion 

During this study, we found 1 case of possible AF in every 22 people tested in community podiatry 
settings using Kardia Mobile ECG device. This is a greater detection rate than those observed in the 
general population by Lowres et al (2013) whose systematic review of screening for AF reviewed thirty 
studies and over 122,000 individuals. In their review, undiagnosed AF was found in 1% (1 in 100 tested) 
of the general population and 1.4% (1 in 71 tested) in those aged 65 years or older. Hicks et al. (2019) 
study highlights the potential for opportunistic testing for AF by trained podiatrists during the diabetic 
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foot check. Using Doppler system during diabetic foot checks, they observed a detection rate of 1 n 
500 people tested, lower than those observed by Lowres et al. (2013) in both the general population 
and over 65s, and in our study using Kardia Mobile. Such difference may be explained by the different 
methods used in testing and the different populations. The variation in monthly device usage is an 
important reminder of the challenge to embed such a test in routine clinical practice in busy teams, 
when additional resource is not also provided.  

It’s important to recognise the small sample size (n=590) in our study which limits the reliability of 
these findings. While users were discouraged from testing people who already had a diagnosis of AF, 
and from testing the same patient more than once, it’s not possible to ensure this advice was 
consistently followed. A further limitation of the study is that data is not available on how many of 
those identified with possible AF went on to receive an AF diagnosis and treatment, although 
considering the high sensitivity and specificity of both ECG devices, one would expect the conversion 
rate to be high. Feedback was received from some patients informing us of their AF diagnosis and 
initiation of treatment after seeing their GP, being thankful for the opportunity for AF testing in the 
podiatry setting. Effective communication of positive findings to those being tested is key to reduce 
anxiety and written information on consent and AF was provided to aid this process.  

Our study provides further insight into the opportunities for community podiatrists in providing 
opportunistic testing for AF using mobile ECG devices in asymptomatic groups. It supports that using 
Kardia Mobile ECG devices in this setting is feasible and effective in detecting possible AF, which 
warrants further exploration. It also supports the impact that well-co-ordinated awareness events can 
have on increasing awareness of the condition and offering increased numbers of AF checks. Although 
these innovative ECG devices are easy to use and popular with patients, they are only as effective as 
the pathways they’re part of. A clear referral pathway that enables timely 12-lead ECG, formal 
diagnosis and treatment is paramount if a reduction in AF-related strokes is to be achieved. 

For every 25 people diagnosed with AF and appropriately treated with anticoagulation, one stroke is 
prevented, saving an average of £46,039 per stroke in health and social care costs over 5 years (Xu et 
al.,2018). Our study presents the opportunity for opportunistic testing for AF using mobile ECG devices 
within the community podiatry setting, with a greater detection rate than reported in studies using 
Doppler (Hicks et al.,2019) and manual pulse checks (Lowres et al., 2013). The national AHSN project 
evaluating the effectiveness of 6000 mobile ECG devices is due to report later this year. If similar 
findings are observed in community podiatry settings in other parts of the country, this would 
strengthen the case for opportunistic testing for AF in podiatry settings using mobile ECG devices.  
Sharing the findings and learning from this project will enable decision making on how best to 
organise, commission and fund such a service.  
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