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Aims Atrial fibrillation (AF) is the most common arrhythmia worldwide. The AF is associated with severe mortality, morbidity, and
healthcare costs, and guidelines recommend screening people at risk. However, screening methods and organization still
need to be clarified. The current study aimed to assess the feasibility of a fully digital self-screening procedure and to assess
the prevalence of undetected AF using a continuous patch electrocardiogram (ECG) monitoring system.

Methods Individuals >65 years old with at least one additional risk factor for stroke from the general population of Norway were
and results invited to a fully digital continuous self-screening for AF using a patch ECG device (ECG247 Smart Heart Sensor).
Participants self-reported clinical characteristics and usability online, and all participants received digital feedback of their
results. A total of 2118 individuals with a mean CHA2DS2-VASc risk score of 2.6 (0.9) were enrolled in the study [74%
women; mean age 70.1 years (4.2)]. Of these, 1849 (87.3%) participants completed the ECG self-screening test, while
215 (10.2%) did not try to start the test and 54 (2.5%) failed to start the test. The system usability score was 84.5. The

mean ECG monitoring time was 153 h (87). Atrial fibrillation was detected in 41 (2.2%) individuals.

Conclusion This fully digitalized self-screening procedure for AF demonstrated excellent feasibility. The number needed to screen was
45 to detect one unrecognized case of AF in subjects at risk for stroke. Randomized studies with long-term follow-up are
needed to assess whether self-screening for AF can reduce the incidence of AF-related complications.
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Graphical Abstract

Fully digital self-screening for atrial fibrillation with patch ECG
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What’s new?

® A fully digitalized self-screening for atrial fibrillation (AF) by a patch
ECG electrocardiogram (device) was feasible at low personnel and
financial cost.

® More than 87% of the participants performed the self-screening
procedure, and nearly all ECG recordings were interpretable.

® The number needed to screen to find one case of AF among indivi-
duals >65 years old with at least one additional risk factor for stroke
with the self-screening procedure was 45.

Introduction

Atrial fibrillation (AF) is the most common sustained cardiac rhythm
disorder, affecting ~6 million people in Europe, and the incidence is in-
creasing.F5 Due to the paroxysmal and often asymptomatic nature of
AF, up to one-third of cases are undiagnosed.®’ Atrial fibrillation in-
creases the risk of mortality, stroke, heart failure, cognitive impairment,
hospital admissions, depression, and reduced quality of life.” The most
serious and common complication of AF is embolic stroke.” Oral antic-
oagulation therapy reduces the risk of stroke significantly in patients
with AF and increased risk of stroke, and implementation of AF screen-
ing and evidence-based management can improve outcome.”®

The European Society of Cardiology recommends screening for AF to
be considered in people >75 years of age and in patients with an increased
risk of stroke.” However, no clear recommendations are given for screen-
ing method and frequency. Systematic screening for AF by 14 days of

intermittent, hand-held electrocardiogram (ECG) in 65-year-olds with add-
itional risk factors for stroke disclosed unrecognized AF in ~1%.” In the
Swedish STROKESTORP trial, a similar strategy in 75- to 76-year-old indivi-
duals identified additional 1.2% AF cases in the invited to screening group
compared to the control group.' In the recent Danish LOOP study, AF
screening with implantable loop recorders (ILR) resulted in a three-times
increase in the number of AF patients detected compared to usual care
(31.8% vs. 122%)."" The cost-effectiveness of AF screening is still not
settled, and randomized controlled trial data to confirm the health benefits
from screening for AF and inform the choice of optimal screening pro-
grammes and strategies for implementation are scarce.' ™

A patch ECG monitor system may address most of the challenges
with other ECG recording systems and has, in smaller studies, shown
to be well suited for AF screening.”®™" The ECG247 Smart Heart
Sensor is a self-applicable patch sensor for prolonged continuous
ECG monitoring with automatic data transfer to a secure medical back-
end cloud service and real-time ECG analysis.

The aims of this cohort study were to assess the feasibility of a fully
digital self-screening procedure for AF using the ECG247 Smart Heart
Sensor for prolonged continuous ECG monitoring and to assess the
prevalence of previously undetected AF in individuals >65 years with
at least one additional risk factor for stroke.

Methods
Study design

This prospective nationwide cohort study was conducted and reported
according to the STROBE recommendations.®
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Fully digital self-screening for atrial fibrillation

Study population

People from the general population in Norway, fulfilling the inclusion/no ex-
clusion criteria, were recruited via social media and newspapers to partici-
pate in the study between 1 January 2021 and 6 June 2022.

Inclusion criteria

The study had the following inclusion criteria: informed digital consent for
participation, age >65 years, and minimum one other risk factor for stroke
according to the CHA,;DS,-VASc risk score,” age >75 years, female gender,
diabetes, heart failure, hypertension, previous stroke/TIA, and/or vascular
disease (myocardial infarction/percutaneous coronary intervention/coron-
ary artery bypass surgery/angina pectoris, intermittent claudication/previ-
ous surgery or percutaneous intervention on the abdominal aorta or the
lower extremity vessels, and/or arterial/venous thrombosis).

Exclusion criteria
Individuals who self-reported a prior diagnosis of AF or without access to a
smartphone were excluded from participation in the study.

Screening device

The self-screening procedures were performed with the ECG247 Smart
Heart Sensor system (Appsens AS, Lillesand, Norway, www.ecg247.com).
The system consists of a disposable ECG electrode patch, a re-usable sen-
sor, a medical grade smartphone app, and a secure medical back-end cloud
service with real-time ECG analysis by a dedicated artificial intelligence algo-
rithm (Figure 1).'° The system is designed according to the General Data
Protection Regulation requirements and is CE certified according to the
EU Medical Device Directive (93/42/EEC). The system has improved diag-
nostic accuracy and usability compared to conventional Holter technology
and allows for high ECG quality even during physical activity.”**' Equipment
cost per test was ~35 euros.

Atrial fibrillation self-screening procedure

Invitation to participate in the study was published on the hospital’s
Facebook pages and was further shared on several of the study sponsors’
(pharmaceutical companies) Facebook pages (Figure 2). The study also re-
ceived some mention in regional newspapers and radio. Potential study par-
ticipants were openly invited to a web-based screening procedure at a
study-specific web page. All individuals fulfilling the inclusion/no exclusion
criteria were included after signing digital consent for participation
(Services for Sensitive Data, University of Oslo, Norway).

All participants self-reported their medical history regarding stroke, tran-
sient ischemic attack, systemic embolism, heart failure, hypertension, dia-
betes mellitus, myocardial infarction, coronary revascularization, other
vascular diseases, and smoking in a study-specific questionnaire. ‘Yes’,
‘No’ or ‘Unknown’ were possible options to report.

Self-reported data on height, weight, and medication were also collected.
A web-based solution from Services for Sensitive Data, University of Oslo,
was used.

The AF screening device was sent by post from the study centre at
Sorlandet hospital Arendal, Norway, to all participants (Figure 3) free of
charge. User guides (paper, digital, and video) were available from the manu-
facturer (Norwegian and English), and a ‘help desk’ was available for phone
assistance. A minimum 3-day test period was recommended, but everyone
was encouraged to continue the test until the electrode patch loosened,
ran out of power (max 14 days battery capacity), or until they wanted to ter-
minate it for other reasons. Participants who failed to perform the ECG self-
screening test were defined as participants who create an account in the ECG
system, but without any ECG recordings. The ECG sensor was returned to
the study centre for reuse in an already addressed and prepaid letter.

All participants were invited by mail to answer a digital questionnaire fo-
cusing on usability after completing the ECG monitoring period. Usability in
different daily life situations was scored on a 10-level Likert-type scale (1:
excellent to 10: very poor). A system usability score (SUS) >68 was defined

as ‘acceptable’.??

Figure 1 The ECG247 Smart Heart Sensor self-screening device.
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Sorlandet Hospital invites everyone
over the age of 65 to check whether
they can participate in the Atrial
Fibrillation study. Participation is free
and everything happens from home. A
small heart sensor must be attached to
the chest and connected with your own
smartphone. Everyone will receive
feedback from a physician.

AFSTUDIEN.NO

o) Liker O Kommenter & Del

Delta i hjerteflimmerstudie? Finn ut mer |

Figure 2 lllustration of study invitation post at Facebook.
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Figure 3 Study procedure. ECG, electrocardiogram.

All ECG recordings were reviewed by a trained and experienced cardi-
ology fellow. The following variables were registered: duration of the heart
rhythm recording, heart rhythm [sinus rhythm, AF/flutter >30's, supraven-
tricular tachycardia (SVT) >15's, ventricular tachycardia (VT) (>4 beats),
and pause (>4 s)], timing, duration, and heart rate of arrhythmias. A cardi-
ologist confirmed all abnormal ECGs and all arrhythmias.

All participants received a digital report of the study results in the
ECG247 application on their smartphones. Participants were also con-
tacted by phone in case of significant arrhythmias and were recommended
to contact their general practitioner (GP) for further treatment assessment.

An external independent data monitoring committee (DMC) performed
a new manual review of randomly selected tests. The DMC also verified all
arrhythmias.

Outcomes

The primary outcome was to assess the feasibility of a fully digitalized self-
screening procedure for AF, i.e. the proportion of the included participants
who managed to perform an interpretable ECG self-screening test. The
secondary outcome was the prevalence of AF (>305) in those who per-
formed the ECG tests. Finally, we report usability data for the self-screening
ECG test procedure.

The study involved no follow-up after the completion of the screening
test, and no participants were clinically assessed or treated at a physical
doctor-patient consultation by the study researchers.

Statistics

Continuous variables are presented as mean = standard deviation or me-
dian (25th and 75th percentile), and differences between groups were ana-
lysed using independent samples t-tests or Mann—Whitney non-parametric
tests, as appropriate. Categorical variables are presented as numbers and
percentages, and differences between groups were analysed by the chi-
square test. Proportions are given by non-missing values. A P-value of
<0.05 was regarded statistically significant. The analyses were performed
using STATA, version 17 (StataCorp, College Station, TX, USA).

Patient and public involvement

A user representative was consulted in the preparation of the study proto-
col, and feedback from participants was used to adjust the study procedure
within the protocol frames.

Ethics

The study was approved by the Regional Committee for Medical and Health
Research Ethics (REK 147963). All participants signed informed consent for
study participation.

Results
Study population

Atotal of 2118 participants from all over Norway signed the digital con-
sent and were included in the study from 1 January 2021 to 6 June 2022
(Figure 4). An interpretable ECG self-screening test was performed in
1848 (87.3%) participants. A total of 215 (10.2%) did not try to start
the ECG self-screening test and 54 (2.5%) failed to start the test due
to technical issues. Only one of the 1849 completed self-screening,
ECG tests were non-interpretable.

Self-reported clinical characteristics of the study population are de-
scribed in Table 1 and Supplementary material online, Table S1. More
women than men (74.1% vs. 25.9%) signed up for the study. Mean
age was 70.1 years (4.2), 1118 (52.3%) participants were 65—69 years
old, 677 (32.0%) participants were 70—74 years old, and 333 (15.7%)
participants were >75 years old. The participants who signed the digital
consent but did not perform the ECG test were older and more likely
to be women than those who performed the test.

Atrial fibrillation detection

The mean ECG monitoring time of participants performing the ECG
self-screening test was 153 h (+87), and 677 (36.6%) tests had a dur-
ation of >7 days.

Atrial fibrillation was detected in 41 (2.2%) of the 1849 participants
who performed the ECG tests. The number needed to screen to detect
one case of AF was 45 among those who performed the test.

More men than women were diagnosed with AF [21 of 494 men
(4.3%) vs. 20 of 1335 women (1.5%), P =0.001] (Table 2). The mean
age of individuals with detected AF was higher compared to participants
without AF (72 vs. 70 years, P < 0.01). More participants with AF re-
ported palpitations and tachycardia compared to patients without
AF. However, we found no differences between the groups for self-
reported dyspnoea, chest pain, and syncope.

Paroxysmal AF was present in 36 (88%) of the 41 AF cases.
Participants with paroxysmal AF had an average of 2.8 (+2.6) AF epi-
sodes with a mean total AF duration of 19.4 h (+25.2), corresponding
to 9.4% of the total test period [mean 206 h (+112) ]. The median ECG
self-screening test duration before the first episode of AF was 47 h
(interquartile range 16-83) (Figure 5). Atrial fibrillation was present at
the beginning of the ECG self-screening test period in two (1%) parti-
cipants with paroxysmal AF and occurred during the first 24 h in 11
(31%) participants with paroxysmal AF, within 48 h in 18 (50%) partici-
pants with paroxysmal AF, and within 72 h in 26 (72%) participants with
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Figure 4 Study population. ECG, electrocardiogram.

paroxysmal AF. Nocturnal (23:00-06:00) episodes of AF were regis-
tered in 29 (81%) of the 36 participants with paroxysmal AF.

In five (12%) study participants, AF persisted throughout the ECG
self-screening test. The median test duration in these cases was 102 h
(min 6, max 299).

Other arrhythmias

Other arrhythmias than AF were detected in 42 (2.3%) participants, in-
cluding 23 (1.2%) cases of short episodes of non-sustained VT (<30 s),
18 (1.0%) cases of SVT, and 1 (0.1%) pause >4 s (sinus arrest). No

immediately life-threatening arrhythmias were detected, and all partici-
pants with other arrhythmias were advised to contact their GP to as-
sess the need for further investigation and treatment.

Usability of the electrocardiogram

self-screening test system

A total of 1709 (92.4%) study participants who performed the ECG
self-screening test reported usability data. The usability of the ECG self-
screening test system was generally high, with a SUS** in the high
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Table 1 Baseline self-reported clinical characteristics of the study population

Participants performed the ECG Participants did not perform the ECG P
self-screening test self-screening test
n= 1849 (87%) n =269 (13%)
n n
Women (%) 1355 (73) 214 (80) 0.03
Mean age (years) (SD) 70 (4) 71 (5) 0.02
Mean body mass index (kg/m2) (SD) 26 (4) 27 (4) 0.06
Smoking (%) 120 (6) 20 (7) 0.20
Hypertension (%) 806 (47) 104 (47) 0.91
Diabetes (%) 142 (8) 14 (6) 0.39
Previous coronary heart disease
Myocardial infarction (%) 104 (6) 15 (7) 0.57
Percutaneous coronary intervention (%) 130 (7) 24 (11) 0.06
Coronary artery bypass grafting (%) 28 (2) 3(1) 0.81
Previous stroke (%) 56 (3) 8 (4) 0.73
Peripheral artery disease (%) 17 (1) 2(1) 0.94
Heart failure (%) 27 (2) 94) 0.01
Hypothyroidism (%) 239 (13) 37 (17) 0.21
Hyperthyroidism (%) 25 (1) 3(1) 0.95
Chronic obstructive pulmonary disease (%) 76 (4) 20 (9) 0.00
Sleep apnoea (%) 181 (11) 21 (11) 0.83
Mean CHA,DS,-VASc risk score (SD) 26 (0.8) 27 (1.0) 0.02
Median CHA,DS,-VASc risk score (IQR) 2(2-3) 2(2-3) 0.09
Medication use
Acetylsalicylic acid (%) 433 (24) 60 (27) 037
Anticoagulation therapy (%) 23 (1) 2 (1) 0.63
Lipid lowering therapy (%) 644 (36) 82 (37) 0.75
Beta blocker (%) 234 (13) 39 (18) 0.06
Angiotensin-converting enzyme (ACE) 87 (5) 16 (7) 0.14
inhibitors (%)
Angiotensin |l receptor blockers (%) 377 (21) 43 (19) 0.53

CHA;DS,-VASc: congestive heart failure, hypertension, age >75 years (doubled), diabetes, stroke (doubled), vascular disease, age 65—74 years and sex category (female). Not calculated
for participants with missing/unknown information of the individual risk factors (see Supplementary material online, Table S1).

IQR, interquartile range; SD, standard deviation.
Proportions are given by non-missing values.

acceptable range (Table 3). ltching and erythema were reported as min-
or problems.

Discussion

This cohort study including 2118 participants (74.1% women) >65
years old with at least one additional risk factor for stroke [mean
CHA;,DS;,-VASc risk score 2.6 (+0.9)] demonstrated high feasibility
of a fully digital prolonged continuous self-screening procedure for
AF by the ECG247 Smart Heart Sensor. A total of 1849 (87%) partici-
pants performed the self-screening procedure, and nearly all ECG re-
cordings were interpretable. The mean heart rhythm monitoring
time was >6days. The incidence of previously undetected AF was
2.2%, and the number needed to screen was 45 to find one AF case.
Both traditional clinical arrhythmia work-up and the conduction of
traditional clinical studies demand human resources and are time-
and cost-consuming. A fully digital approach with self-performing

diagnostic procedures out-of-hospital may streamline the assessment
of patients with suspected heart rhythm disorders and the recom-
mended screening of individuals at risk. Similarly, a digital solution
may increase the inclusion rate and protocol adherence and reduce
costs in a clinical study. A digital study can also be carried out with a lar-
ger geographical sampling, avoiding selection biases.> However, the
digital approach may partly explain that more women than men parti-
cipated in the study. The gender distribution may represent gender dif-
ferences in the use of social media. Further, one could speculate that
women might be more interested in health issues and therefore
more willing to take part in such screening procedures. Finally, female
gender was included as a risk factor in the inclusion criteria, and this
may also have contributed to the gender skewness in the study.
Stratification by gender and use of more traditional media for invitation
may be considered for inclusion in future digital studies.

Few participants (2.5%) reported technical problems with the per-
formance of the AF self-screening test at home. We did not systemat-
ically record the reason for non-performance, but some possible
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Table 2 Baseline self-reported clinical characteristics of participants with and without atrial fibrillation

New atrial fibrillation
n=41 (2.2%)

n
Women 20
Mean age (years) (SD) 72 (5)
Mean body mass index (kg/m2) (SD) 26 (5)
Smoking (%) 4 (10)
Hypertension (%) 19 (51)
Diabetes (%) 3(7)
Previous coronary heart disease
Myocardial infarction (%) 1(2)
Percutaneous coronary intervention (%) 1)
Coronary artery bypass grafting (%) 0(0)
Previous stroke (%) 102
Peripheral artery disease (%) 2 (5)
Heart failure (%) 0 (0)
Hypothyroidism (%) 4 (10)
Hyperthyroidism (%) 0(0)
Chronic obstructive pulmonary disease (%) 3(7)
Sleep apnoea (%) 2 (6)
Mean CHA,DS,-VASc risk score (SD) 2.5(0.8)
Median CHA,DS,-VASc risk score (IQR) 2 (2-3)
Medication use
Acetylsalicylic acid (%) 8 (20)
Anticoagulation therapy (%) 1(2)
Lipid lowering therapy (%) 16 (39)
Beta blocker (%) 9(22)
Angiotensin-converting enzyme (ACE) inhibitors (%) 3(8)
Angiotensin |l receptor blockers (%) 7 (18)
Symptoms
Irregular heartbeats (%) 29 (74)
Tachycardia (%) 22 (63)
Dyspnoea (%) 9 (24)
Chest pain (%) 0(0)
Syncope (%) 2 (5)

No atrial fibrillation P

n= 1808 (97.8%)

n

1335

70 (4) 0.01
26 (4) 0.95
116 (7) 0.42
787 (47) 0.56
139 (8) 0.88
103 (6) 0.36
129 (7) 0.23
28 (2) 0.42
55(3) 0.81
15 (1) 0.01
27 (2) 0.43
235 (14) 0.52
25 (1) 0.45
73 (4) 0.34
179 (12) 0.35
2.6 (0.8) 0.39
2 (2-3) 0.31
425 (24) 0.49
20 (1) 0.43
628 (36) 0.67
225 (13) 0.09
84 (5) 043
370 (21) 0.63
680 (46) <0.001
602 (40) 0.01
390 (25) 0.86
117 (7) 0.08
110 (7) 0.76

CHA,DS,-VASc: congestive heart failure, hypertension, age >75 years (doubled), diabetes, stroke (doubled), vascular disease, age 65—74 years and Sex category (female). Not calculated
for participants with missing/unknown information of the individual risk factors (see Supplementary material online, Table S7).

Proportions are given by non-missing values.
IQR, interquartile range; SD, standard deviation.

explanations were non-compatible mobile phones and incorrect hand-
ling of electrode patches. Some patients reported premature termin-
ation of the test due to rash and/or skin itching under the electrode
patch, while others experienced loosening of the patch after a few
days. Nonetheless, the mean test duration time was much higher
than what is usually achievable with traditional Holter systems.
Nearly all tests were interpretable, the SUS was in the acceptable range,
and the self-reported usability was high in most daily life situations, in-
cluding showering and training.

The prevalence of previously undetected AF was higher in this study
compared to studies with comparable mean age groups, as the Akershus
Cardiac Examination 1950 study and The Belgian Heart Rhythm Week

screening programme study®** The Swedish STROKESTOP study re-
ported 3.0% previously undetected AF, but the participants in that study
were older and had a higher CHA,DS,-VASc risk score.”® The prevalence
of previously undetected AF depends on the prevalence of diagnosed AF in
the population. Norway has a universal public healthcare system available
for all citizens, and a Norwegian registry study has shown a high prevalence
of diagnosed AF. Atrial fibrillation is more frequent in men compared to
women, and the gender skewness in this study may have had impact on the
overall prevalence of previously undetected AF.®

In patients with paroxysmal (intermittent) AF, AF will often be missed
by single or repeated ECG recordings, while long-term continuous
ECG-monitoring improves the detection rate 8 Conventional
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Figure 5 Time (hours) to first detection of atrial fibrillation (AF) from start of the self-screening electrocardiogram test in participants with AF.

Table 3 Usability of the ECG self-screening test system

Mean usability score in different situations (SD)?

Eating 1.1 (0.8)
Lavatory (WC) use 1.1 (0.6)
Showering 25 (2.3)
Social relations 1.1 (06)
At work 12 (08)
Physical activity 13 (1.1
Training 16 (1.7)
Sleeping 20 (1.8)
Adverse events®

ltching 28 (24)
Erythema 28 (25)
System usability score® 845 (15.7)

ECG, electrocardiogram; SD, standard deviation; WC, water closet.
Usability score: 1 (excellent) to 10 (very poor).

®Score: 1 (no problem) to 10 (not acceptable).

System usability score: 0—100, >68 acceptable.

hospital-based Holter monitoring systems are cumbersome to use, usu-
ally have short test periods (24-72 h), and are sensitive to disturbances.*’
High operational costs often lead to lower use than recommended.®®
Several previous AF screening studies have used single point time screen-
ing procedures (thumb ECG), which run the risk of missing cases of par-
oxysmal AF2’ Our findings highlight the value of continuous ECG
monitoring to detect intermittent episodes of AF. Detection of nocturnal
episodes of AF may also indicate increased diagnostic accuracy of con-
tinuous ECG recording systems compared to user-initiated recording
systems. Furthermore, prolonged ECG-monitoring improves the detec-
tion rate of AF.""%”3" The ILR allow for continuous rhythm monitoring
over several years but are expensive and require invasive procedures.

Some large trials using wearable devices with photoplethysmography
sensors have indicated a high positive predictive value for AF3234
However, ECG documentation is necessary for the diagnosis of AF.”
The relatively low proportions who performed a subsequent ECG
monitoring in these trials may indicate potentially advantages of a pri-
mary long-term ECG screening.

The yield of AF screening depends on the underlying risk of AF and
AF-related complications. The prevalence of the risk factors diabetes
mellitus, heart failure, hypertension, previous stroke/TIA, and vascular
disease was relatively low in our study population compared to other
comparable AF screening studies.”'" Men, people >80 years old and
multi-morbid patients appeared to be difficult to enrol in this study.
Atrial fibrillation screening in these groups probably requires more ac-
tive outreach. We found no differences in risk factors between the
groups with and without AF, but the study was not powered to identify
risk factors for AF detected by self-screening.

Atrial fibrillation fulfils most criteria for population screening, being a
severe and prevalent health problem that can be asymptomatic and
with highly effective treatment for preventing stroke and other
AF-related complications.®® International guidelines recommend oppor-
tunistic screening for AF in people with an increased risk of stroke.”
However, randomized controlled trial data to confirm the health benefits
of screening for AF and inform the choice of optimal screening programs
and strategies for implementation are scarce. In the recently published
STROKESTORP trial, a strategy with AF screening by thumb-ECG twice
daily for two weeks was found to reduce the composite primary end-
point (stroke, systemic embolism, bleeding leading to hospitalization,
and all-cause death) by 4%." In the Danish LOOP study, AF screening
with ILR resulted in a 20% reduction in the risk of stroke or systemic ar-
terial embolism during follow-up, which however did not reach statistical
significance (HR 0.80; 95% Cl 0.61-1.05; P=0.11).""

Incidental findings of other arrhythmias represent a potential chal-
lenge in performing AF screening. The prevalence of other arrhythmias
is difficult to compare with other studies due to different study popu-
lation and partly different definitions of the arrhythmias. In this study,
we chose to refer participants with arrhythmias to local GPs. We do
not have information on whether participants with arrhythmias con-
tacted a GP, nor on any further investigation and treatment.
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This study has several important limitations. Invitation to study par-
ticipation was mainly via social media, and ‘the number needed to invite
to screening’ was not possible to estimate. People who did not use
digital media had limited opportunities to participate. Furthermore,
the study required access to a Norwegian BankID for digital signing
and access to a smartphone to perform the AF self-screening test.
This may have created a selection bias in relation to gender, age, socio-
economic status, symptoms, and digital competence. However, the fully
digital design enabled a nationwide inclusion during a short time interval
and at low personnel and financial cost. We did not collect data on time
spent for administration, packaging, and postage of the ECG devices,
nor for the manual review of the ECG recordings, and total cost for
the screening procedure cannot be estimated. Furthermore, we
had no opportunity to validate the self-reported health information.
Only one physician assessed most of the ECG recordings.
Misinterpretation of arrhythmias may occur. To reduce this risk, an ex-
ternal DMC verified the accuracy of the study data. The diagnostic ac-
curacy of the diagnostic device is described previously, but some
arrhythmia episodes might be undetected by the system.*°

In conclusion, this fully digital self-screening procedure for AF had ex-
cellent feasibility, with >87% of individuals successfully performing the
ECG self-screening test. Prolonged continuous ECG monitoring (mean
ECG monitoring time >6 days) increased the detection rate of previ-
ously unknown AF compared to previous studies with similar age
groups using intermittent ECG recording. Of those who performed
the ECG test, the number needed to screen was 45 to detect one
case of AF in people >65 years with at least one other risk factor for
stroke. Larger, randomized studies with long-term follow-up are
needed to assess whether prolonged continuous self-screening for
AF to identify people needing anticoagulation therapy can reduce the
incidence of AF-related complications.

Supplementary material

Supplementary material is available at Europace online.
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