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ABSTRACT

Objective To assess the accuracy of general practitioners,

practice nurses, and interpretative software in the use of

different types of electrocardiogram to diagnose atrial

fibrillation.

Design Prospective comparison with reference standard

of assessment of electrocardiograms by two independent

specialists.

Setting 49 general practices in central England.

Participants 2595 patients aged 65 or over screened for

atrial fibrillation as part of the screening for atrial

fibrillation in the elderly (SAFE) study; 49 general

practitioners and 49 practice nurses.

Interventions All electrocardiograms were read with the

Biolog interpretative software, and a random sample of

12 lead, limb lead, and single lead thoracic placement

electrocardiograms were assessed by general

practitioners and practice nurses independently of each

other and of the Biolog assessment.

Main outcome measures Sensitivity, specificity, and

positive and negative predictive values.

Results General practitioners detected 79 out of 99 cases

of atrial fibrillation on a 12 lead electrocardiogram

(sensitivity 80%, 95% confidence interval 71% to 87%)

andmisinterpreted 114out of 1355 cases of sinus rhythm

as atrial fibrillation (specificity 92%, 90% to 93%).

Practice nurses detected a similar proportion of cases of

atrial fibrillation (sensitivity 77%, 67% to 85%), but had a

lower specificity (85%, 83% to 87%). The interpretative

software was significantly more accurate, with a

specificity of 99%, but missed 36 of 215 cases of atrial

fibrillation (sensitivity 83%). Combining general

practitioners’ interpretation with the interpretative

software led to a sensitivity of 92% and a specificity of

91%. Use of limb lead or single lead thoracic placement

electrocardiograms resulted in some loss of specificity.

ConclusionsMany primary care professionals cannot

accurately detect atrial fibrillation on an

electrocardiogram, and interpretative software is not

sufficiently accurate to circumvent this problem, even

when combined with interpretation by a general

practitioner. Diagnosis of atrial fibrillation in the

community needs to factor in the reading of

electrocardiograms by appropriately trained people.

INTRODUCTION

Atrial fibrillation is an important risk factor for stroke
and is present in about 5% of people over the age of
65.1 2 It can be diagnosed by a simple investigation—
electrocardiography—and treatment with anti-
coagulation can substantially reduce the risk of
stroke.3 Many electrocardiograms are now generated
and read in primary care, whether by a general practi-
tioner, a practice nurse, or interpretative software.
However, little research has been done into the extent
to which the type of reader affects the accuracy with
which atrial fibrillation is detected by electrocardiogra-
phy. A systematic review of studies of interpretation of
electrocardiograms found that physicians of all special-
tiesmade frequent errors when interpreting electrocar-
diograms, but none of the 41 studies identified focused
specifically on atrial fibrillation.4 An evaluation of a
computer software algorithm found that it could detect
atrial fibrillation with a sensitivity of 91% and a speci-
ficity of 99%.5 A study in one general practice found
that the general practitioner could detect atrial fibrilla-
tion accurately (sensitivity 100%, specificity 98%), but
this result cannot be generalised to all primary care
physicians.6

A subsidiary question to the reliability of inter-
pretation is whether a full 12 lead electrocardiogram
is needed if the purpose of the investigation is simply
to diagnose atrial fibrillation. The potential advantage
of doing limited electrocardiograms, such as single
chest lead or just the limb leads, is that they are simpler,
quicker procedures that need less undressing of the
patient.
The aim of this study was to assess the accuracy with

which general practitioners, practice nurses, and inter-
pretative software diagnose atrial fibrillationon12 lead
electrocardiograms, single lead thoracic placement
electrocardiograms, and limb lead recordings.
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