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Key questions

What is already known about this subject?
 ► Numerous studies have demonstrated the potential 
usefulness of a variety of devices such as automated 
blood pressure measurement, smartphone-based 
photoplethysmography, handheld single-lead ECG 
and other non-12-lead ECG devices for the diagno-
sis of atrial fibrillation (AF); these devices are poten-
tial screening tools for AF.

What does this study add?
 ► Our study adds to the knowledge of the diagnostic 
accuracy of single-lead and 12-lead ECG assessed 
by non-specialists for the diagnosis of AF.

How might this impact on clinical practice?
 ► Single-lead ECG assessed by appropriately trained 
radiographers during a CT scan could potentially be 
used for opportunistic screening for AF.

 ► A 12-lead ECG assessed by cardiac nurses may be 
useful for the diagnosis of AF.

AbstrAct
Aim We examined the diagnostic accuracy of single-lead 
ECG as assessed by radiographers and 12-lead ECG as 
assessed by cardiac nurses for the diagnosis of atrial 
fibrillation (AF).
Methods Based on the Danish Cardiovascular Screening 
Trial, we conducted a population-based, cross-sectional 
study of 1338 randomly selected Danish men aged 65–74 
years with no exclusion criteria. The participants were 
screened with single-lead ECG during a CT scan assessed 
by radiographers and 12-lead ECG assessed by cardiac 
nurses. The diagnostic accuracy was evaluated compared 
with that produced by a 12-lead ECG assessed by two 
consenting cardiologists.
Results The study identified 68 participants with ongoing 
AF, of whom 60 had self-reported AF and 8 had AF 
detected in the screening. Single-lead ECG assessed for 
AF by radiographers had a sensitivity of 60.3% (95% CI 
47.7 to 72.0), specificity of 97.2% (95% CI 96.2 to 98.1), 
positive predictive value (PPV) of 53.9% (95% CI 42.1 
to 65.5) and negative predictive value (NPV) of 97.9% 
(95% CI 96.9 to 98.6). 12-lead ECG assessed by cardiac 
nurses had a sensitivity of 97.1% (95% CI 89.8 to 99.6), 
specificity of 100% (95% CI 99.7 to 100), PPV of 100% 
(95% CI 94.6 to 100) and NPV of 99.8% (95% CI 99.4 to 
100).
Conclusions Single-lead ECG assessed by radiographers 
had a moderate sensitivity and PPV but a very high 
specificity and NPV. Using radiographers may be 
acceptable for opportunistic screening, in particular if 
radiographers are thoroughly trained. Thus, 12-lead ECG 
assessed by cardiac nurses is a potential diagnostic 
method for the detection of AF.

IntRoduCtIon
Atrial fibrillation (AF) is one of the most 
common arrhythmias, with an increasing 
incidence and prevalence in developed coun-
tries, especially among men and the elderly.1 
In the European Union, the prevalence of 
AF is estimated to double from 8.8 million in 
2010 to 17.9 million in 2060.2

Up to one-third of patients with AF are 
asymptomatic, whereas others may present 
with symptoms or AF-related sequelae 
such as ischaemic stroke.3 4 Patients with 

asymptomatic AF have a significantly higher 
risk of cardiovascular and all-cause mortality 
compared with patients with symptomatic 
AF.5 AF is a major cause of stroke, and previ-
ously unknown AF is associated with approx-
imately 10% of all ischaemic strokes, causing 
both severe morbidity and mortality.3 Conse-
quently, screening for AF is debated world-
wide.3 4 6 The STROKESTOP study reported 
that among patients with known AF, only 78% 
were treated with oral anticoagulation (OAC) 
at the time of screening.7 Other studies have 
shown a similar lack of or a suboptimal treat-
ment with OAC.8 As OAC treatment may 
reduce the risk of stroke by more than 60%,9 
the identification of patients with untreated 
or unknown AF is needed.3 4 9

The gold standard for the diagnosis of AF is 
12-lead ECG.9 During recent years, numerous 
studies have demonstrated the poten-
tial usefulness of other non-12-lead ECG 
devices.4 10–13 In the SAFE study, opportunistic 
screening by pulse palpation was found to be 

 on M
ay 23, 2023 by guest. P

rotected by copyright.
http://openheart.bm

j.com
/

O
pen H

eart: first published as 10.1136/openhrt-2018-000942 on 1 M
arch 2019. D

ow
nloaded from

 

http://www.bcs.com
http://openheart.bmj.com/
http://orcid.org/0000-0001-8869-1499
http://orcid.org/0000-0002-1285-4826
http://crossmark.crossref.org/dialog/?doi=10.1136/openhrt-2018-000942&domain=pdf&date_stamp=2019-03-01
http://openheart.bmj.com/


Open Heart

2 Kvist LM, et al. Open Heart 2019;6:e000942. doi:10.1136/openhrt-2018-000942

superior to both routine care and systematic screening in 
identifying new cases of AF,14 and other modalities may 
have a higher accuracy than pulse palpation.15 The Euro-
pean Society of Cardiology (ESC) guidelines recommend 
opportunistic screening for AF by pulse palpation or the 
use of cardiac rhythm recording in patients >65 years of 
age; in cases of an irregular pulse, a 12-lead ECG should 
be recorded to confirm AF.9 However, there is not yet defi-
nite evidence that screening for AF improves outcomes.3

The Danish Cardiovascular Screening Trial 
(DANCAVAS) is a randomised outcome trial measuring 
whether systematic multifaceted screening for cardiovas-
cular disease impacts total mortality.16 In this substudy 
of the DANCAVAS Trial, we aimed to examine the diag-
nostic accuracy of CT-related single-lead ECG assessed 
by radiographers (radiograph-CT-ECG) as an opportu-
nistic screening tool and 12-lead ECG assessed by cardiac 
nurses (nurse-ECG) for the diagnosis of AF (and flutter). 
We further aimed to evaluate the acceptability of OAC 
among participants who screened positive for unknown 
AF.

MetHods
study design
This is a population-based, cross-sectional diagnostic 
study in which the participants underwent cardiovascular 
screening. All data were prospectively collected.

Participants
The study cohort is based on the DANCAVAS Trial, the 
protocol of which is accessible elsewhere.16 Briefly, 45 
000 Danish men aged between 65 and 74 years were 
randomised to participate in the screening programme. 
A random third of the 45 000 men were invited to the 
screening programme, and the remaining individuals 
were used as the control group. No exclusion criteria 
were applied because the intention of the DANCAVAS 
Trial was to increase generalisability.16 Of the 45 000 men, 
2361 were invited to screening at the Silkeborg Regional 
Hospital. The Civil Registration System provided informa-
tion on the civil registration number, name and address. 
The screening modalities used in the DANCAVAS Trial 
are described in detail in the protocol, and all partici-
pants were screened by radiograph-CT-ECG.16

After the pilot phase of the DANCAVAS Trial comprising 
331 participants, a standard 12-lead ECG was additionally 
introduced to the screening programme at the Silkeborg 
Regional Hospital. All participants were randomly invited 
to screening from the general population. Our substudy 
was conducted from February 2016 to February 2018.

The tests performed during this study had no adverse 
effects, and the use of 12-lead ECG is thought to be safe. 
The non-contrast CT scan exposed the participants to a 
median radiation of 3.6 (IQR 2.9–4.7) milliSievert (mSv). 
In comparison, the average annual worldwide exposure 
to radiation is 2.4 mSv.17 A CT scan therefore constitutes 

a minor additional risk of developing adverse effects such 
as radiation-related cancers.

test methods
All participants reported medical history, including 
history of previously diagnosed AF and comorbidities, 
and the use of medication. In the DANCAVAS Trial, the 
participants were screened for coronary artery calcifi-
cations and aortic/iliac aneurysms by CT scan. The CT 
scans were performed with a 320-slice volume CT scanner 
(Aquilion One, Toshiba Medical Systems, Japan). As the 
CT scan uses single-lead ECG (extremity lead I) to trigger 
the processing of the images during diastole, the radiog-
raphers were allowed to screen for AF. The average dura-
tion of a single-lead ECG recording was 5–10 min. The 
single-lead ECG recordings could not be stored for later 
re-evaluation.

During the study period, one of eight alternating 
radiographers examined each single-lead ECG for AF. 
The radiographers had oral and written training in ECG 
assessment with a focus on the ECG characteristics of AF. 
A research nurse trained in cardiology was responsible 
for the training. The training session consisted of a thor-
ough introduction to the normal ECG, and subsequently 
an electrocardiographic description of cardiac arrhyth-
mias with emphasis on AF, in particular the identification 
of no distinct P waves and irregular RR intervals. Further-
more, the training included case-based exercises. During 
the first 2 weeks of the study, the radiographers had access 
to supervision by cardiac nurses. The written training 
material was available for the radiographers throughout 
the entire screening period.

Within a maximum of 1 hour after the CT scan, the 
participants had a 12-lead ECG recorded (Schiller 
Cardiovit AT-102, Schiller Cardiovit AT-102 Plus or Philips 
PageWriter Trim II). The 12-lead ECGs were examined 
for AF by one of four study nurses. All of the four nurses 
had training in ECG and experience with patients with 
AF from working at a cardiology ward for 4–20 years. The 
nurses had no access to the radiographer’s interpreta-
tions of the single-lead ECGs, but they did have knowl-
edge about the participant-reported medical history 
and medication. Finally, two independent cardiologists 
examined all of the 12-lead ECG recordings, which we 
used as the reference standard for the verification of AF. 
In the case of any disagreements, a consensus was made 
between the two cardiologists. The cardiologists had no 
knowledge of the related medical history and the use of 
medications, and the cardiologists were blinded to the 
reports from both the radiographers and the nurses.

If a diagnosis of AF was made by 12-lead ECG assessed 
by a cardiologist, the participant was invited for follow-up 
in the outpatient clinic to assess the risk for thrombo-
embolism using the CHA2DS2-VASc (congestive heart 
failure, hypertension, age > 75 years, diabetes mellitus, 
stroke/transient ischemic attack, vascular disease, age 
65–74 years, sex category) score.9 The need for treatment 
in accordance with the ESC guidelines was evaluated in 
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Figure 1 Flow chart. The figure shows the index test for the 
radiographers only.

cases of both newly diagnosed AF and self-reported AF 
without sufficient OAC treatment.

statistics
Categorical variables were presented as total numbers and 
percentages and continuous variables as medians with 
IQR. The prevalence of AF among the screened popu-
lation was presented as the total numbers and percent-
ages, with a 95% CI. The distribution of participants with 
self-reported and unknown AF was presented as the total 
numbers and percentages. The sensitivity, specificity, 
and negative and positive predictive values (NPV and 
PPV), including 95% CI, for radiograph-CT-ECG and 
nurse-ECG compared with 12-lead ECG assessed by cardi-
ologists were calculated. The 95% CIs were calculated 
as the exact Clopper-Pearson interval. Furthermore, the 
distribution of initiated OAC treatment among partici-
pants with self-reported and new AF was evaluated and 
presented as the total numbers and percentages. Data 
were analysed using Stata V.14.2.

Results
Characteristics of participants
Of the 2361 randomly selected men who were invited 
to be screened at the Silkeborg Regional Hospital, 1671 
accepted the invitation (70.8%). As the standard 12-lead 
ECG was introduced after a pilot phase comprising 331 
participants and 2 participants left the screening loca-
tion before the 12-lead ECG was recorded, our study 

population consisted of 1338 (56.7%) participants 
(figure 1).

The clinical characteristics of the 1338 participants who 
underwent both CT-ECG and 12-lead ECG are shown 
in table 1. The median age was 69 years, and the most 
frequent comorbidities were hypertension (42.4%) and 
diabetes (10.9%).

Prevalence and distribution of AF
A previous diagnosis of AF was reported by 7.9% 
(n=106/1338) of the participants. Information on self-re-
ported AF, previously confirmed to the participant by a 
cardiologist or a general practitioner (GP), was missing 
for four participants (0.3%), of whom none were diag-
nosed with AF at the time of the screening. Of the 106 
participants with self-reported AF, 60 (56.6%) had 
ongoing AF on 12-lead ECG assessed by cardiologists. 
Of the 1228 participants without self-reported AF, 0.7% 
(95% CI 0.03 to 1.3) (n=8/1228) were diagnosed with 
new AF on 12-lead ECG assessed by cardiologists. The 
prevalence of ongoing AF detected by 12-lead ECG was 
5.1% (95% CI 4.0 to 6.4) (n=68/1338). The prevalence 
of AF in the screened population was 8.5% (95% CI 7.1 
to 10.0) (n=114/1338). Atrial flutter was present in 4.4% 
(n=3/68) of the cases with ongoing AF.

diagnostic performances
The results from the recordings by radiograph-CT-ECG 
and nurse-ECG are listed in table 2, and the results of 
the diagnostic performances are listed in table 3. Radio-
graph-CT-ECG correctly identified 41 patients as having 
AF and misdiagnosed 27 patients (39.7%). Nurse-ECG 
correctly identified 66 patients as having AF and misdi-
agnosed 2 patients (2.9%). The accuracy of the radi-
ograph-CT-ECG was 95.4% (95% CI 94.1 to 96.4), due 
to 35 false positive and 27 false negative diagnoses. The 
accuracy of the nurse-ECG was 99.9% (95% CI 99.4 to 
100), due to 0 false positive and 2 false negative diagnoses.

oAC treatment
All participants with a new diagnosis of AF or self-re-
ported AF who were not on OAC treatment attended the 
follow-up in the outpatient clinic. Patients with AF aged 
65 years or above have a CHA2DS2-VASc score of at least 1. 
Therefore, participants with AF in our study were candi-
dates for OAC therapy according to clinical guidelines, 
independent of other risk factors for stroke.9 Among the 
60 participants with previously diagnosed AF, 56 (93.3%) 
were in relevant OAC treatment. Of the remaining 4 cases, 
1 (1.7%) initiated OAC treatment and 2 (3.3%) chose not 
to undergo treatment due to a CHA2DS2-VASc score of 1. 
In the remaining case (1.7%), treatment was considered 
to be contraindicated due to excessive alcohol abuse. Of 
the 8 participants with previously unknown AF, 2 (25.0%) 
were already treated with OAC due to a mechanical heart 
valve. The remaining 6 (75.0%) initiated OAC treatment 
due to a CHA2DS2-VASc score of 1 or above.
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Table 1 Self-reported clinical characteristics of 
participants prior to screening

Clinical characteristics
Participants, 
N=1338

Age, median (IQR), years 69.0 (67.0–71.0)

Body mass index, median (IQR), kg/m2 27.3 (25.0–30.3)

Self-reported conditions, n (%)

  AF* 106 (7.9)

  Diabetes 146 (10.9)

  Hypertension 567 (42.4)

  Ischaemic stroke 81 (6.1)

  Acute myocardial infarction 83 (6.2)

  Peripheral arterial disease 30 (2.2)

  CABG or PCI 11 (8.3)

  Chronic obstructive pulmonary disease 91 (6.8)

Smoking, n (%)

  Never 451 (33.9)

  Former 687 (51.6)

  Current 193 (14.5)

Medication, n (%)

  Antiplatelets 318 (23.8)

  OAC for any indication† 114 (8.5)

  Statins 476 (35.6)

  Antiarrhythmic drug 14 (1.1)

  Thiazide 55 (4.1)

  Beta-antagonists 207 (15.5)

  ACE inhibitor/ARB 484 (36.2)

  Ca++ antagonist 265 (19.8)

  Potassium-sparing diuretics 79 (5.9)

Missing data, n (%): body mass index 1 (0.07), AF 4 (0.3) and 
smoking 7 (0.5).
*As informed by the general practitioner or during hospitalisation.
†The use of warfarin, novel OACs or phenprocoumon for 
any indication, for example, AF, venous thromboembolism or 
mechanical heart valves.
AF, atrial fibrillation; ARB, angiotensin II receptor blockers; CABG, 
coronary artery bypass grafting; OAC, oral anticoagulation; PCI, 
percutaneous coronary intervention.

dIsCussIon
Principal findings
In this population-based, cross-sectional diagnostic 
study among men aged 65–74 years, we demonstrated a 
moderate diagnostic performance of radiograph-CT-ECG 
for the diagnosis of AF. This may be an acceptable method 
for opportunistic screening. Thus, 12-lead-ECG assessed 
by cardiac nurses may be a potential diagnostic method 
for AF due to its very high diagnostic performance.

diagnostic performances
In our study, radiograph-CT-ECG identified 60.3% of 
participants with ongoing AF, and in the case of a posi-
tive test result the probability of a correct diagnosis was 

53.9%. The test performed well at excluding AF (speci-
ficity and NPV >97%). This finding indicates a moderate 
performance of radiograph-CT-ECG for the diagnosis 
of AF. The diagnostic performances of single-lead 
ECG without software-based algorithms for detection 
of AF reported by other studies are shown in table 4. 
The SAFE study evaluated opportunistic and systematic 
screening for AF versus routine care in general prac-
tice.14 The study included both women and men >65 
years of age (median age of 74.1 years). Single-lead 
ECGs collected from both screening arms were assessed 
by both GPs and practice nurses compared with 12-lead 
ECG as assessed by cardiologists. Approximately 50% 
of the nurses and GPs had training in the interpreta-
tion of ECGs, but the extent and kind of the training 
were not further described.14 The SAFE (Screening for 
Atrial Fibrillation in the Elderly) study had a better diag-
nostic ability to identify AF by single-lead ECG among 
GPs compared with practice nurses, probably due to the 
better education among the GPs. The performance of 
the practice nurses in the mentioned study was similar 
to that of radiograph-CT-ECG in our study, which indi-
cates potential room for educational improvements. 
However, the predictive values may not be perfectly 
comparable with those obtained by our study, as the 
SAFE study reported an estimated prevalence of 6.9% in 
both screening arms, as verified by the evidence of AF in 
the medical records.14

Our study showed that 12-lead ECG read by cardiac 
nurses had a very high diagnostic performance. The 
SAFE study also examined the diagnostic performance 
of a 12-lead ECG assessed by practice nurses and GPs 
(table 4).14 However, the discrepancies in diagnostic 
performance between our study and the SAFE study may 
be explained by a greater ability among nurses with up 
to 20 years of experience in cardiology to assess 12-lead 
ECGs compared with both practice nurses and GPs. In 
our study, 4 cardiac nurses assessed all ECGs compared 
with the 22 nurses and GPs in the SAFE study.14

An opportunistic screening study for AF in men and 
women >65 years of age (mean age 76) entering phar-
macies in Sydney, Australia, reported the diagnostic 
performance of single-lead ECG assessed by pharmacists 
(table 4).18 The pharmacists’ interpretation of single-
lead ECG was compared with that of single-lead ECG 
assessed by a cardiologist. Predictive values were not 
reported. The prevalence of ongoing screen-detected 
AF in the mentioned study was 6.7% compared with 
5.1% in our study. However, the results of our study are 
not directly comparable due to a highly selected study 
population in the mentioned study,18 superimposed by 
the inconsistent use of a gold standard as the reference 
standard. Furthermore, the pharmacists performed 
pulse palpation and recorded a brief medical history 
for the participants, which may have influenced their 
interpretation of the single-lead ECG and led to clinical 
review bias.
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Table 2 Test results from the index tests and reference standard

Reference standard (12-lead ECG, cardiologist)

Positive AF Negative AF Total

Index test (radiograph-CT-ECG)

  Positive AF 41 35 76

  Negative AF 27 1235 1262

  Total 68 1270 1338

Index test (nurse-ECG)

  Positive AF 66 0 66

  Negative AF 2 1270 1272

  Total 68 1270 1338

AF, atrial fibrillation; nurse-ECG, 12-lead ECG assessed by nurses; radiograph-CT-ECG, CT-related single-lead ECG assessed by 
radiographers.

Table 3 Diagnostic performances of single-lead ECG and 12-lead ECG

Index text
Sensitivity
% (95% CI)

Specificity
% (95% CI)

PPV
% (95% CI)

NPV
% (95% CI)

Radiograph-CT-ECG 60.3 (47.7 to 72.0) 97.2 (96.2 to 98.1) 53.9 (42.1 to 65.5) 97.9 (96.9 to 98.6)
Nurse-ECG 97.1 (89.8 to 99.6) 100 (99.7 to 100) 100 (94.6 to 100) 99.8 (99.4 to 100)

NPV, negative predictive value; PPV, positive predictive value; nurse-ECG, 12-lead ECG assessed by nurses; radiograph-CT-ECG, CT-related 
single-lead ECG assessed by radiographers.

strengths and weaknesses
In the DANCAVAS Trial, 2361 men were invited to 
Silkeborg Regional Hospital, of whom 690 (29.2%) 
did not accept the invitation. As participation in the 
trial was voluntarily, a self-selection bias is likely. We 
do not expect that the 331 participants only under-
going 12-lead ECG were different from participants not 
undergoing 12-lead ECG because the order of recruit-
ment was random.

Because our study was a population-based study with 
no exclusion criteria, our finding may be generalisable 
to the elderly, mainly Caucasian men of Nordic and 
European descent. However, our findings cannot be 
extended to women, other age categories and other 
races or populations with a substantially different risk 
profile. Furthermore, the nurses in our study had up 
to 20 years of experience working at a cardiology ward; 
therefore, our finding cannot be generalised to all 
nurses. Other studies have shown a lower diagnostic 
performance among nurses working in the general 
practice setting.15

Only two ECG recordings were missed, and assess-
ments for AF by cardiologists, nurses and radiographers 
were available for all 1338 of the included participants. 
Because the CT scan used in our study could not save 
the recordings of single-lead ECG, we were not able to 
perform an evaluation of the diagnostic performance 
of single-lead ECG assessed by cardiac nurses or cardi-
ologists. The moderate diagnostic performance by 
radiograph-CT-ECG may be a result of the inadequate 
training of the radiographers or due to a lower ability 

of single-lead ECG to diagnose AF. Furthermore, as the 
nurses had knowledge of related medical history and use 
of medication among the participants, there is a risk of 
clinical review bias with a tendency towards a better diag-
nostic performance of nurse-ECG.

Our study identified 5.2% patients with AF using 
12-lead ECG compared with 7.9% of participants with 
self-reported AF. This result points to the weakness of 
single time-point screening to identify participants with 
paroxysmal and persistent AF, who may be in normal 
sinus rhythm (SR) at the time of screening. Furthermore, 
there is a risk of change in heart rhythm between AF and 
normal SR in between CT-ECG and 12-lead ECG.

Implications
Our study demonstrates that 12-lead ECG as assessed 
by cardiac nurses may be a potential diagnostic method 
for the detection of AF. Furthermore, findings from 
our study and the results reported by the SAFE study14 
and Lowres et al18 demonstrate that single-lead ECG 
assessed by non-specialists is not recommended as a diag-
nostic tool for AF. However, the use of single-lead ECG 
during a CT scan is a potential method for opportun-
istic screening. Neither systematic mass screening nor 
widespread opportunistic screening using 12-lead ECG 
seems as feasible as the use of single-lead ECG devices. 
The diagnostic performance of radiograph-CT-ECG for 
opportunistic screening seems acceptable compared with 
the alternative of not being diagnosed. It seems likely 
that the performance of radiograph-CT-ECG could be 
improved by better training. We urgently need evidence 
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Table 4 Diagnostic performances of single-lead ECG without software-based algorithms reported by other studies

Study Method
Assessed 
by

Sensitivity
% (95% CI)

Specificity
% (95% CI)

PPV
% (95% CI)

NPV
% (95% CI)

The SAFE 
study, 
Hobbs et 
al14

Multicentre RCT.
Opportunistic screening in 
primary care or systematic 
screening for AF.

GPs 85.4 (78.5 to 90.5) 86.4 (84.4 to 88.1) 38.4 (33.0 to 44.1) 98.4 (97.5 to 99.0)

Practice nurses 68.7 (60.4 to 75.9) 82.7 (80.5 to 84.7) 29.3 (24.5 to 34.6) 96.2 (94.9 to 97.2)

Lowres 
et al18

Community-based, cross-
sectional study.
Opportunistic screening for 
AF in pharmacies.

Pharmacists 77 (65 to 87) 87 (85 to 89) NA NA

AF, atrial fibrillation; GPs, general practitioners; NA, not available; NPV, negative predictive value; PPV, positive predictive value; RCT, 
randomised controlled trial; SAFE, Screening for Atrial Fibrillation in the Elderly .

about how to educate and reinforce non-specialists to 
assess single-lead ECGs for the presence or absence of 
AF. Supervised training, web-based training, certifica-
tion and audits could be potential tools. Furthermore, 
the application of an automated algorithm have shown a 
better diagnostic performance of single-lead ECG for the 
diagnosis of AF.3 4 6 19 Future studies are recommended to 
validate the potentially better diagnostic performance of 
single-lead ECG assessed by adequately trained medical 
staff. However, we fully agree with the recent European 
Heart Rhythm Association position paper that, given the 
current evidence, OAC treatment should be reserved 
to patients with 12-lead ECG-confirmed or Holter-con-
firmed AF and a CHA2DS2-VASc score of at least 1 among 
men and 2 among women.6

By screening for AF above the age of 74 years, the like-
lihood of identifying AF at single time-point screening 
increases, as progression from paroxysmal to permanent 
AF increases with age.20 Additionally, by performing 
prolonged or intermittent ECG monitoring, the prob-
ability of identifying additional AF cases most likely 
increases, although the prognostic value of interven-
tion in external device-detected AF still needs to be 
proven.6 21 22 In patients with cardiac implantable elec-
tronic devices, such as pacemakers, implantable cardio-
verter defibrillators and implantable loop recorders, or in 
patients undergoing cardiac resynchronisation therapy, 
the occurrence of atrial high rate episodes (AHRE) has 
been reported.23 AHRE seems to be associated with an 
increased risk of stroke.24 However, there is currently no 
evidence supporting the need for treatment among those 
patients, and studies randomising patients with device-de-
tected AHREs to OAC treatment are currently recruiting 
participants.25 26

In the DANCAVAS Trial, the participants are screened 
for multiple cardiovascular diseases, such as AF, periph-
eral arterial disease, coronary artery calcifications, 
aneurysms and traditional risk factors.16 The approach 
of screening for a broad spectrum of diseases with 
common risk factors may be more cost-effective, and 
screening for AF may be incorporated into screening 
programmes for cardiovascular diseases. A randomised 
multifaceted screening trial for vascular disease, the 

Viborg Vascular Trial (VIVA), reported a significant 
reduction in the risk of mortality among men in the 
screening arm, mainly due to the initiation of pharma-
cological therapy.27 However, the VIVA study did not 
include screening for AF.

ConClusIon
Single-lead ECG assessed by radiographers for the 
diagnosis of AF is not recommended as a diagnostic 
tool due to its moderate sensitivity and PPV. However, 
single-lead ECG during a CT scan may be acceptable 
for opportunistic screening for AF if the radiographers 
are thoroughly educated. Thus, 12-lead ECG assessed 
by cardiac nurses had a very high sensitivity, specificity, 
PPV and NPV and may be a potential method for the 
diagnosis of AF.
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