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Cardiac screening in the community is 
limited by time, resources and cost. 

We evaluated the efficacy of a novel 
smartphone application to provide a rapid 
electrocardiogram (ECG) screening method 
on the Island of Jersey, population 98,000.

Members of the general public were invited 
to attend a free heart screening event, 
held over three days, in the foyer of Jersey 
General Hospital. Participants filled out 
dedicated questionnaires, had their blood 
pressure checked and an ECG recorded 
using the AliveCor (CA, USA) device 
attached to an Apple (CA, USA)  
iPhone 4 or 5. 

There were 989 participants aged 
12–99 years evaluated: 954 were 
screened with the ECG application. 
There were 54 (5.6%) people noted to 
have a potential abnormality, including 
suspected conduction defects, increased 
voltages or a rhythm abnormality requiring 
further evaluation with a 12-lead ECG. 
Of these, 23 (43%) were abnormal with 
two confirming atrial fibrillation and two 
showing atrial flutter. Other abnormalities 
detected included atrial and ventricular 
ectopy, bundle branch block and ST-
segment abnormalities. In addition, 
increased voltages meeting criteria for 
left ventricular hypertrophy (LVH) on 12-
lead ECG were detected in four patients 
leading to one diagnosis of hypertrophic 
cardiomyopathy.

In conclusion, this novel ECG application 
was quick and easy to use and led to 
the new diagnoses of arrhythmia, bundle 
branch block, LVH and cardiomyopathy in 
23 (2.4%) of the total patients screened. 
Due to its highly portable nature and ease 

of use, this application could be used as 
a rapid screening tool for cardiovascular 
abnormalities in the community.

Introduction
Atrial arrhythmias are often asymptomatic and can 
remain undiagnosed until presentation with stroke 
or heart failure. Pulse checks can help detect atrial 
fibrillation (AF) but a recorded electrocardiogram 
(ECG) remains the gold standard.1 

We set out to identify the effectiveness of a 
hand-held, single-lead ECG device to identify 
arrhythmia and other ECG abnormalities in a large, 
asymptomatic, unselected Island population.

Methods
The Island of Jersey has a population of 
approximately 98,000. Members of the general 
public without known heart rhythm problems were 
invited via advertisements in the local press and 
radio to attend a free heart-screening event, held 
over three days, in the foyer of Jersey Hospital. 
Participants filled out dedicated questionnaires, had 
their blood pressure checked and an ECG recorded 
using the AliveCor (CA, USA) device attached to 
an Apple (CA, USA) iPhone 4 or 5. Checks were 
performed by trained nurses and doctors. If there 
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P atient: Brendan Boyle
R ec orded: Friday, 7 June 2013 14:07:57
Heart R ate: 74 bpm Duration: 30s

(c) Copyright 2012-2013, AliveCor Inc, AliveECG v1.2.0.2, Report v2.2.0,  UUID: 9D04CFBB-B573-4985-948C-1582744F5271 Page 1 of 1

Mains filter: 50Hz    Scale: 25mm/s, 20mm/mVRecorded by: Specialist Nurse, General hospital

was suspicion of an ECG abnormality, a 
formal 12-lead ECG was obtained. This was 
then analysed by a consultant cardiologist 
in accordance with the European Society 
of Cardiology (ESC) criteria for ECG 
interpretation.2 

Results
There were 989 participants aged 12–99 
years evaluated. Two-thirds of those screened 
were female, the mean age was 54 years, 
and over half had no prior cardiovascular 
health problems. Comorbidities of the 
remainder included hypertension (27%), 
hypercholesterolaemia (22%), diabetes 
mellitus (5%), coronary heart disease, 
previous cardiac surgery or stroke (3%). 
Following their heart checks, 177 (17%) 
were referred to primary care for follow-up 
of poorly controlled hypertension, of which 
60% were new diagnoses.

There were 954 people screened with the 
ECG application. ECGs were not recorded 
in 35 patients due to poor compliance or 
immediate equipment availability. There 
were 54 (5.6%) people noted to have a 
possible ECG abnormality, requiring further 
evaluation with a 12-lead ECG. Of these, 
23 (2.4%) were abnormal (table 1) with 
two ECGs diagnosing AF (figure 1) and two 
demonstrating atrial flutter (figure 2). Other 
abnormalities detected included atrial and 
ventricular ectopy, bundle branch block 
and ST-segment abnormalities. Increased 
voltages meeting criteria for left ventricular 
hypertrophy (LVH) on 12-lead ECG were 
detected in four patients leading to one 
diagnosis of hypertrophic cardiomyopathy 
(HCM) (figure 3).

Discussion
The ECG application examined in this study 
was quick and easy to use and led to the 
new diagnoses of arrhythmia, bundle branch 
block, LVH and HCM in 23 (2.4%) of the 
total patients screened. Published data 
support the use of this device to screen for 
AF in the community,3 however, we believe 
that this is the first time the device has been 
used to look for other abnormalities. 

AF is the most common clinical arrhythmia 
affecting 1–2% of the population, 
occurring more commonly with increasing 

Figure 1. AliveCor electrocardiogram (ECG) demonstrating atrial fibrillation

Figure 3. AliveCor ECG of patient later diagnosed with hypertrophic cardiomyopathy. 
ECG demonstrates large QRS complexes

Figure 2. AliveCor ECG demonstrating atrial flutter with ventricular ectopy. This was 
confirmed to be a typical flutter with a 12-lead ECG
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Table 1. Detected cardiac abnormalities

Case Gender Age ECG abnormality

1 Male 67 Atrial flutter

2 Male 72 RBBB

3 Male 73 Atrial ectopy

4 Female 75 AF 

5 Female 69 Atrial ectopy

6 Male 68 LVH

7 Male 52 Atrial flutter

8 Female 32 Ventricular ectopy

9 Male 41 LVH

10 Female 45 AF

11 Male 30 LVH

12 Female 41 Ventricular ectopy

13 Female 83 Ventricular ectopy

14 Female 72 Sinus bradycardia 

15 Female 60 ST segment abnormality1

16 Female 86 Atrial ectopy

17 Male 64 RBBB

18 Male 37 LVH2

19 Male 64 Sinus bradycardia

20 Female 47 Sinus bradycardia

21 Male 58 Sinus tachycardia

22 Female 55 RBBB

23 Male 56 ST segment abnormality3

1 T-wave inversion 
2 Patient later diagnosed with hypertrophic 
cardiomyopathy 
3 Prolonged QTc interval

Key: AF = atrial fibrillation; LVH = left ventricular 
hypertrophy; RBBB = right bundle branch block pattern

age. Community screening for AF is 

recommended to take place in primary 

care with opportunistic pulse palpation.1 

This method has been shown to have a 

sensitivity of 91% but poor specificity 

of approximately 74%.4 A community 

pharmacy study (SEARCH-AF), screening 

1,000 customers across 10 pharmacies in 

Sydney, Australia,5 has recently reported 

that the ECG application used in the 

current study has a much higher sensitivity 

(98.5%) and specificity (91.4%) and is a 

cost-effective way to screen communities 

for AF.6 The study identified new AF in 

1.5% of those screened with an overall 

prevalence of 6.7%. In our study, the AF 

prevalence was lower, possibly reflecting 

the different patient demographics with 

a mean age of 54 years compared with 

76 years in the Australian study. The 

Jersey screening event was promoted as 

employing new digital health technology, 

which in its very nature may have attracted 

a younger audience without known disease.

One limitation of our study was that we 

did not record a formal 12-lead ECG 

on everyone, to enable us to comment 

on the sensitivity and specificity of 

ECG screening with this application. In 

addition, the application did not provide 

automatic diagnostic software at the 

time, so the selection of patients with 

abnormal ECGs was made by medical and 

nursing staff. The ECG recording is also 

limited by the single-lead ECG trace, so 

changes seen in cardiomyopathies, such 

as T-wave changes in the pre-cordial leads 

might not be detected. However, with 

future technological advances it may be 

possible to use similar devices to obtain 

simultaneous multi-lead recordings using 

different electrode positioning.

Conclusion
This smartphone ECG application 

was highly portable and easy to use, 

minimising the burden of resource, time 

and cost associated with a 12-lead ECG 

in community screening. In addition to 

identifying patients with asymptomatic 

atrial arrhythmias, the device was also able 

to help identify patients with bundle-branch 

block and one patient with an unknown 

cardiomyopathy. More widespread use of 

technology such as this in primary care 

and the community may help identify 

unknown cardiac conditions and reduce the 

complications associated with them • 
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Key messages
•	Electrocardiograms (ECGs) can now 

be performed in any setting with the 
use of a smartphone application

•	Arrhythmias such as atrial fibrillation 
and atrial flutter can be detected 
and recorded

•	Other ECG abnormalities such as 
bundle branch block, left ventricular 
hypertrophy and those seen in 
hypertrophic cardiomyopathy can 
be differentiated when trained 
personnel use this application 
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