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Introduction
Atrial fibrillation (AF) is the most frequently occurring arrhythmia, 

with a prevalence ranging from 0.7% in the age group 55–59 years 
to 17.8% in those aged ≥85 years.1 More than 30% of patients with 
AF are asymptomatic.2-3 These patients are at increased risk of heart 
failure and ischaemic thromboembolic stroke. In particular, the annual 
stroke risk in AF patients not treated with anticoagulants is 5%, 
which is two to seven times as high compared with non-AF patients.4 
Furthermore, a stroke registry by Pisters et al. demonstrated that 45% 
of all AF-related strokes occurred in patients with asymptomatic and 
unknown AF.5 For this reason, screening for AF and initiation of 
anticoagulation in patients at risk is key to reducing the total number 
of embolic strokes as well as heart failure hospitalizations. For the 
diagnosis of AF an ECG showing the arrhythmia is mandatory, 
since pulse analysis is not accurate enough. Recently a new diagnostic 
device, the MyDiagnostick (MDK) (Applied Biomedical Systems 
BV, Maastricht, The Netherlands), has been validated enabling quick 
ECG recordings and easy detection of AF.6

Two recent studies6-7 have shown the accuracy of MDK in 
detecting AF through 60 s recordings using the automatic algorithm. 
The hypothesis of our study was that shorter rhythm strips (15 s) 
obtained through MDK and analysed by experienced personnel 
would allow quick and reliable mass screening for AF. This is the first 
use of MDK for AF screening via this method.

Material and Methods
The MDK is a cylindrical rod (length 26 cm, diameter 2 cm) with 

metallic electrodes at both ends that are held onto to record an ECG 
in lead I configuration (Figure 1). Using this novel device we screened 
a large population for AF during a single-day campaign for rhythm 
awareness in a busy shopping centre in Leeds (UK). Four MDK 
sticks and 2 laptops with proprietary software for the device were 
used. A total of 855 people were screened from 9 am to 7 pm. People 
of both sex and all ages were enrolled after signing a consent form. 
Individuals with known AF or pacemaker implanted were excluded. 
People enrolled were asked to hold MDK with both hands at the 
ends of the stick. Being a portable device people could have their 
rhythm checked with great simplicity, holding the device in front of 
them for only 15 s, until the first flashing light, corresponding to an 
ECG strip recorded, stopped flashing. In this way we obtained a large 
number of ECG lead I strips in an easy and quick manner. For people 
who could not keep their arms steady while standing, we asked them 
to have a sit and put their arms on their knees while holding the 
stick. Individuals were given access to their results immediately, in 
fact specialists or cardiologists, who were attending the AF screening 
campaign, plugged the device into the laptop, downloaded and 
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Abstract
Aims: MyDiagnostick (MDK) is a novel portable ECG recorder. We conducted this study to evaluate its role in screening for atrial fibrillation 

(AF).
Methods: The device is a cylindrical rod with metallic electrodes at both ends recording electrocardiogram (ECG) when both electrodes 

are held. Individuals were requested to hold the device for approximately 15 s, the device was then connected to a laptop (with proprietary 
software downloaded) and analysed. Anonymised ECGs were stored for further analysis. A total of 855 ECGs were recorded and analysed 
offline by two arrhythmia specialists assessing ECG quality, in particular the level of noise. A noise score (NS) was devised regarding ECG 
quality.

Results: Seven individuals were found with unknown AF (0,8%). In general ECG quality was good and rhythm diagnosis was certain with 
total interobserver agreement.

Conclusion: The MDK provided a rapid and accurate rhythm analysis and has potential implications in preventing ischaemic cardio-
embolic stroke.
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analysed the ECG at all times, for each patient they had enrolled, 
soon after obtaining the ECG recording. Anonymous ECGs were 
stored electronically. Two arrhythmia specialists analysed the ECGs 
offline to describe and classify quality of the ECG strips despite such 
a short recording. Noise on ECG was described according to a noise 
score (NS) where NS 1 was a completely clear ECG, NS 2 was an 
ECG with noise but where a good interpretation was possible, NS 
3 was borderline ECG for noise (analysis based on RR regularity), 
NS 4 was a not interpretable ECG (Figure 2). This NS was validated 
through an evaluation of agreement between the operators about 
score of noise on ECGs. A sample of 50 ECGs were analysed by two 
arrhythmia specialists, independently, to validate interpretation. 

There was 82% agreement with regards to noise classification. 
However there was 100% agreement on rhythm diagnosis.

Results
Using MDK 855 people were screened in only 10 hours in a busy 

suburban shopping centre. We found 7 individuals with unknown 
AF (0.8%). Globally, the MDK showed good quality lead I strips 
(Table 1). Twenty-eight percent of ECG strips were completely clear 
and only in 7% of cases the level of noise was so high that it was 
impossible to interpret the ECG. In 80% of the recordings we had a 
NS of 1 or 2.

Discussion
For the first time we used MDK to obtain 15 s ECG recordings 

to screen for AF in a large population. Our results proved that short 
rhythm strips obtained through MDK and analysed by experienced 
people provided good quality ECG data, with low NS. We found 7 
individuals with unknown AF (0.8%). Previous studies have shown 
the accuracy of MDK in AF detection through 60 s ECG recordings 
and using an automatic algorithm (see above). In one of these studies 
general practitioners screened for AF in191 patients in primary 
care6 using MDK. They compared the results with 12 lead ECG 
recordings and showed good diagnostic accuracy of the device (high 
sensitivity and specificity for atrial fibrillation (94% (95% CI 87-98) 
and 93% (95% CI 85-97) respectively). In another study MDK was 
used to screen a population of 676 patients attending their general 
practitioner for influenza vaccination: in 1.6% of patients AF had 
never been diagnosed before (all patients with CHA2DS2-VASc 
score >1).7 In our study we showed high rhythm diagnostic accuracy 
with shorter records time. This has implication as it can allow a large 
number of people to be screened quickly.
The Importance Of AF Detection: Available Technologies And 
Addressed Populations   

In almost half of the patients with an AF-related stroke, AF 
has been previously undiagnosed.8 Two large randomized trials, 
CRYSTAL-AF9 and EMBRACE,10 have compared standard of 

care monitoring in cryptogenic stroke patients to invasive and non-
invasive monitoring strategies, respectively, documenting a higher 
detection of AF in the intervention group and subsequently a higher 
rate of anticoagulant treatment. 

Clearly, as the method of detecting AF has been heterogeneous, 
the optimal approach is still debated.11 Several strategies for detection 
of this arrhythmia in patients with a previous stroke include: in-
hospital monitoring,12 serial ECGs,13-14 ECG Holter monitoring,15 
monitoring with the use of external event or loop recorders,16 
long-term outpatient monitoring,17 and monitoring by means of 
implantable cardiac monitors.18

Other technologies to screen for AF on a large scale and assess people 
with silent AF exist. An automatic oscillometric sphygmomanometer 
incorporating an algorithm for detecting AF was tested in a study 
enrolling 405 unselected outpatients seen in two cardiology clinics. 
This device showed a sensitivity of 95% and a specificity of 86% for 
AF detection at each blood pressure measurement.19 A recent study, 
‘SEARCH-AF’, screened 1000 pharmacy customers aged ≥65 years 
using an iPhone electrocardiogram, identifying 1.5 % people with 
undiagnosed atrial fibrillation.20

Of course, dealing with screening addressed to large populations, 
cost-effectiveness of the devices used must be considered. 

Recently, the CADTH (Canadian Agency for Drugs and 
Technologies in Health) conducted a systematic review (36 studies) 
about very topic issues: the clinical effectiveness and cost-effectiveness 
of outpatient cardiac monitoring devices for AF monitoring after 
an ischemic stroke/TIA. They showed that to ensure cost-effective 
use of cardiac monitoring, the incremental cost compared with 
standard practice must be relatively small, the diagnostic yield must 
be substantial, the patient cohort must be relatively healthy and the 
initiation of OAC in newly diagnosed patients must be high. To 
achieve a high diagnostic yield, the patient cohort must be one with 
a high expected prevalence of AF based on their medical history, 
type of stroke and stroke symptoms, their recent discharge after their 
stroke and few investigations for AF in hospital.21

Also in terms of costs MDK can be considered a convenient 
technology, likely to be offered to a larger population. 

Limitations
The MDK has shown to be an easy and accurate technology to 

screen large populations for AF. However this technology has some 
limitations. First of all it provides a single lead ECG and in some 
patients with a very vertical cardiac axis, distinguishing a p wave can 
be difficult. Secondly, ECG interpretation can be affected by muscle 
tremor. Furthermore, the automatic algorithm could not identify 

Figure 1: MyDiagnostick

Figure 2: Examples of lead I ECG recordings for noise score
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sinus arrhythmia or very frequent extra beats, erroneously classifying 
those rhythms as AF. However we were not affected by this limitation 
because we did not rely on the automatic algorithm. Moreover, as 
QRS regularity is used as a surrogate of sinus rhythm when it is not 
possible to clearly distinguish a p wave, in patients with AF with little 
RR interval variation, sinus rhythm could be misdiagnosed. Finally, 
although a 15 s ECG recording is shorter than the usual 60 s, it is 
longer than the 10 s conventional 12 lead ECG.

Conclusions
During a single-day screening for AF in a large population, 

MDK resulted to be an easy-to-use new technology, with very 
good diagnostic accuracy for AF detection. We obtained clear 
ECG recordings in only 15 s, with a low interobserver variability, 
supporting the reliability of this novel device. Using MDK general 
practitioners could regularly screen all patients >65 years, at higher 
risk for ischaemic thromboembolic stroke, more frequently. This 
easy to use and portable device has a potentially important role in 
population screening for AF.
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Table 1: Results of MDK use for AF screening

MDK ECG recordings %

AF 7/855 0.8

NS 1 240/855 28

NS 2 446/855 52

NS 3 107/855 13

NS 4 62/855 7


