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ABSTRACT
OBJECTIVE
To investigate whether opportunistic screening in
primary care increases the detection of atrial
fibrillation compared with usual care.
DESIGN
Cluster randomised controlled trial.
SETTING
47 intention-to-screen and 49 usual care primary care
practices in the Netherlands, not blinded for
allocation; the study was carried out from September
2015 to August 2018.
PARTICIPANTS
In each practice, a fixed sample of 200 eligible
patients, aged 65 or older, with no known history of
atrial fibrillation in the electronic medical record
system, were randomly selected. In the
intention-to-screen group, 9218 patients eligible for
screening were included, 55.0% women, mean age
75.2 years. In the usual care group, 9526 patients
were eligible for screening, 54.3% women, mean age
75.0 years.
INTERVENTIONS
Opportunistic screening (that is, screening in patients
visiting their general practice) consisted of three
index tests: pulse palpation, electronic blood
pressure measurement with an atrial fibrillation
algorithm, and electrocardiography (ECG) with a
handheld single lead electrocardiographic device.
The reference standard was 12 lead ECG, performed
in patients with at least one positive index test and
in a sample of patients (10%) with three negative
tests. If 12 lead ECG showed no atrial fibrillation,
patients were invited for more screening by
continuous monitoring with a Holter
electrocardiograph for two weeks.
MAIN OUTCOME MEASURES
Difference in the detection rate of newly diagnosed
atrial fibrillation over one year in intention-to-screen
versus usual care practices.
RESULTS
Follow-up was complete for 8874 patients in the
intention-to-screen practices and for 9102 patients
in the usual care practices. 144 (1.62%) new
diagnoses of atrial fibrillation in the
intention-to-screen group versus 139 (1.53%) in the
usual care group were found (adjusted odds ratio
1.06 (95% confidence interval 0.84 to 1.35)). Of 9218
eligible patients in the intention-to-screen group,
4106 (44.5%) participated in the screening protocol.
In these patients, 12 lead ECG detected newly
diagnosed atrial fibrillation in 26 patients (0.63%).
In the 266 patients who continued with Holter
monitoring, four more diagnoses of atrial fibrillation
were found.

CONCLUSIONS
Opportunistic screening for atrial fibrillation in
primary care patients, aged 65 and over, did not
increase the detection rate of atrial fibrillation, which
implies that opportunistic screening for atrial
fibrillation is not useful in this setting.
TRIAL REGISTRATION
Netherlands Trial Register No NL4776 (old NTR4914).
Introduction
Atrial fibrillation is a common cardiac arrhythmia
and a major cause of stroke, heart failure, and other
cardiovascular diseases.1 The prevalence of atrial
fibrillation increases with age, and with the ageing
population, the burdenof atrial fibrillation is growing
rapidly.2 3 Treatment with oral anticoagulant drugs
reduces the risk of stroke by 60%. In 25% of patients
who have had a stroke, however, atrial fibrillation is
not diagnosed until after the stroke.4

Patients with atrial fibrillation might present with
symptoms such as palpitations, shortness of breath,
light headedness, or dizziness. Physicians can detect
an irregular heart rhythm by physical examination
and can confirm atrial fibrillation with 12 lead
electrocardiography (ECG).5 But the possible
paroxysmal character of atrial fibrillation and the
occasional asymptomatic course of the condition can
hamper detection.6

Screening for atrial fibrillation could increase early
detection and subsequent treatment of atrial
fibrillation, and prevent strokes, but community
screening for atrial fibrillation is still controversial.7 8

Randomised trials comparing the results of screening
with usual care are lacking. Trials evaluating the
effect of treating atrial fibrillation detected by
screeningwithoral anticoagulant agents arepending.
The Screening for Atrial Fibrillation in the Elderly
(SAFE) study is the only randomised controlled trial
that has compared screening, by pulse palpation,
with usual care, in a primary care population.9 Both
systematic (inviting thewhole target population) and
opportunistic (only screening patients who visited
the practice) screening detected more new diagnoses
thanusual care (yearly incidence of atrial fibrillation
1.62% and 1.64% v 1.04%, respectively). The
investigators preferred opportunistic screening
because of the more labour intensive, costly, and
intrusive approach of systematic screening.

Since the publication of the SAFE study in 2007,
numerous devices have been developed to screen for
atrial fibrillation (eg, electronic blood pressure
monitors with an atrial fibrillation detection function
and handheld single lead electrocardiographic
devices).10 We performed the Detecting and
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Diagnosing Atrial Fibrillation (D2AF) study to investigate whether
opportunistic screening in primary care patients increased the
detection of atrial fibrillation compared with usual care.11 Three
methods were used to detect atrial fibrillation: pulse palpation,
electronic blood pressure measurement with an atrial fibrillation
algorithm,andECGwithahandheld single leadelectrocardiographic
device. Also, we explored the added value of continuous Holter
monitoring for two weeks.

Methods
Trial design
We performed a cluster randomised controlled trial comparing
opportunistic screening of atrial fibrillation with usual care. The
study was carried out for one year in each practice, after which we
compared the number of new diagnoses of atrial fibrillation in the
intention-to-screen with the usual care practices. We published the
study protocol previously.11

Practices and randomisation
We recruited primary care practices, located throughout the
Netherlands, within the networks of the two participating
universities and the Dutch Nivel Primary Care Database.12 We used
computerised randomisation in permuted blocks of random sizes
(four, six, and eight). We stratified on region (north or south) and
the pre-existing prevalence of atrial fibrillation in all patients in the
practice aged 65 and over (the cut-off was 8.05%, based on the
prevalence of atrial fibrillation in 2015 in a group of primary care
practices associatedwith the twouniversities conducting this study).
We used the pre-existing prevalence of atrial fibrillation as a marker
of the risk of atrial fibrillation in the practice population and the
awareness of the general practitioner in detecting atrial fibrillation.
Practices were not blinded for allocation.

Selected patients
In each practice, we randomly selected and marked a fixed sample
of 200patients eligible for opportunistic screening, aged 65 or older,
with no known history of atrial fibrillation in the electronic medical
record system. We used the International Classification of Primary
Care codes to exclude patients with a history of atrial fibrillation
(K78) and to determine baseline information on relevant
morbidities.13

Intention-to-screen practices
We provided practices with an electronic blood pressure monitor
with an atrial fibrillation detection function (WatchBP Home A,
Microlife, Widnau, Switzerland), two handheld single lead
electrocardiographic devices (MyDiagnostick, MyDiagnostick
Medical, Maastricht, Netherlands), and ECG and Holter equipment
(multichannel Holter electrocardiograph recorder model H2,
Fysiologic, Amsterdam, Netherlands). The secondary investigators
(practicenurse, practice assistant, general practitioner)were trained
on the use of the study software and equipment and given
instructions on pulse palpation. We instructed practices to ask
eligible patients to participate in the study when they visited the
practice in the study year.

When the physician (or other practice staff) opened the electronic
medical record of a marked patient, a notification on their computer
screen alerted them that the patient was selected for screening for
atrial fibrillation. Patients were not eligible if they had a pacemaker
or an implantable cardioverter defibrillator, could not provide
informed consent, had a terminal illness, or could not visit the
practice.

After obtainingwritten consent, the secondary investigator collected
information (at that visit or at a later visit) on symptoms related to
atrial fibrillation and performed the three index tests: palpation of
the radial pulse was always performed first, followed by an
electronic bloodpressuremonitorwith anatrial fibrillationdetection
function, andECGwith the handheld device, in a preset alternating
order. We instructed the secondary investigators to palpate the
radial pulse for a minimum of 15 seconds; any irregularity was
regarded as a positive test. For both electronic devices, we used the
automated algorithm for detection of atrial fibrillation: a blinking
AFIB icon on the electronic blood pressure monitor and a red
indicator light on the device.

Patients with at least one positive index test, and a random sample
of patients (10%; generated by the study software) with three
negative index testsunderwent 12 leadECGas the reference standard
for atrial fibrillation. We instructed the investigators to perform 12
lead ECG immediately after the index tests. The results of the ECG
were transferreddigitally andevaluatedbyanexperiencedassessor,
supervised by a cardiologist. A second cardiologist re-evaluated all
electrocardiograms. In the event of disagreement, a third cardiologist
decided on the diagnosis. The general practitioner’s office received
the electrocardiogram and a report of the assessment by the
cardiologist.

We invitedpatients inwhom12 leadECGshowednoatrial fibrillation
to undergo continuous Holter recording for two weeks.

Usual care practices
In the usual care practices, the secondary investigators andpatients
were unaware of which 200 patient records were selected. During
recruitment, we informed all practices about the aim of the study
but did not provide equipment or training. During the study year,
thepractice couldnot participate in other screeningactivities related
to atrial fibrillation.

Usual care in the Netherlands
The guideline for atrial fibrillation from theDutchCollege ofGeneral
Practitioners recommends assessing heart rhythm in every patient
with shortness of breath, reduced ability to exercise, palpitations,
dizziness, light headedness, syncope, chest pain, and transient
ischaemic attack or stroke, as part of the usual diagnostic work-up.
Further recommendations are to assess the heart rhythm in each
patient when measuring blood pressure.14 Systematic screening is
not recommended. In the past few years, structured disease
management programmes were introduced in Dutch general
practice. Patientswith a cardiovascular disease, diabetes, or chronic
respiratory disease, or with a risk factor for these diseases, could
participate in the programmes and visit the practice at least once a
year. During these visits, the heart rhythm was assessed with pulse
palpation or sometimes with an electrocardiograph.15

Diagnosis of atrial fibrillation
Three months after the end of the study year, in the
intention-to-screen and usual care practices, we extracted the
International Classification of Primary Care codes for atrial
fibrillation and related diagnoses (that is, palpitations, irregular
pulse, paroxysmal tachycardia, extrasystoles, transient ischaemic
attack, and stroke) from the electronicmedical records of themarked
patients. We accepted a diagnosis of atrial fibrillation if it was
confirmed by ECG, in primary or secondary care. We also accepted
a description of the diagnosis of atrial fibrillation in a hospital letter.
We only included diagnoses within the study year. If a diagnosis
preceded the start of the study, we excluded these patients from
the analyses (eg, if the diagnosis of atrial fibrillation was miscoded
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in the electronic medical record or if a hospital letter with a
diagnosis of atrial fibrillationpreceding the start of the study arrived
late). Follow-up was incomplete if the patient died, or if they
unregistered or moved away from the practice during the study
year.

Outcome and sample size
Our primary outcome was the difference in the number of patients
with newly diagnosed atrial fibrillation during the study year
between the intention-to-screen and usual care practices. We based
our sample size on a yearly incidence of new atrial fibrillation of
1.3%,16 a minimum detectable odds ratio of 1.8 of identifying new
atrial fibrillation by opportunistic screening versus usual care, and
80% power at a significance level of 5%.9 17 18 Given a calculated
design effect of 2.99 based on fixed cluster sizes of 200 patients and
an intracluster correlation coefficient of 0.01,19 20 a minimum of
8076 patients in each study arm was required. We corrected for a
loss to follow-up of 15%. Thus 96 clusters of 200 patients were
required, a total of 19 200 patients.

Statistical methods
We assessed the difference in detection rate of atrial fibrillation
with logistic mixed effects models with a random intercept on
general practice to account for clustering of patients within a
practice. For the intention-to-screen analysis, the fixed part of the
model consisted of group (intention to screen v usual care) and
stratification variables (that is, prevalence of atrial fibrillation and
region). For the sensitivity analysis, we performed multiple
imputation of missing outcome data where the missing outcome
was imputed with group, age, sex, and stratification variables. After
the creation of five complete datasets by multiple imputation with
20 iterations, we compared the pooled results with the original
analysis.

In an ad hoc per protocol analysis, we compared patients who were
screened with patients who received usual care. We performed
similar analyses but we also corrected for potential confounders:
age (in years), sex (male or female), and history of hypertension,
diabetes mellitus, stroke (transient ischaemic attack and stroke),

thromboembolism, and heart failure. Also, we assessed whether
atrial fibrillation was detected earlier in the intention-to-screen
group than in theusual care group, byperforminga survival analysis
(Kaplan-Meier curves, log rank tests, and Cox regression analysis
with the same fixedvariables). In this sensitivity analysis, (censored)
time to atrial fibrillation was defined as the difference between
inclusion date and date of detection of atrial fibrillation, death, lost
to follow-up, or end of the study year, whichever occurred first.

Continuous variables are reported as mean (standard deviation),
and categorical variables as numbers and percentages. A two sided
P value of 0.05 or less was considered statistically significant. We
used IBM SPSS Statistics for Windows (version 25.0, IBM, Armonk,
NY) for all analyses, except for the logistic mixed effects models,
which we assessed with the glmer package with RStudio (version
1.2.5019, RStudio, Boston, MA).

Patient and public involvement
Patient influenceon researchdesign,methodology, andexecution:
none. At the time of the study design, the funding organisation did
not request explicit public or patient involvement in clinical studies
in general practice. But patient representatives participated in
scientific committees that judged eligibility for funding.

Results
Initially, we recruited 97 general practices in the Netherlands, and
randomisation resulted in 48 intention-to-screen and 49 usual care
practices. One intention-to-screen practice withdrew directly after
randomisation. Thus 96 primary care practices participated in the
study. In one small practice, only 189 patients were potentially
eligible, resulting in 19 189 patients.

The study was carried out between September 2015 and August
2018. After data collection had ended, we detected 130 and 175
patients with a diagnosis of atrial fibrillation preceding the start of
the study year that was not known at the time of selection in the
intention-to-screen and usual care practices, respectively. We
excluded these patients from the analyses. Thus 9218 and 9526
eligible patients in the intention-to-screen and usual care groups,
respectively, were included in the analyses (fig 1).

3the bmj | BMJ 2020;370:m3208 | doi: 10.1136/bmj.m3208

RESEARCH

 on 19 S
eptem

ber 2020 by guest. P
rotected by copyright.

http://w
w

w
.bm

j.com
/

B
M

J: first published as 10.1136/bm
j.m

3208 on 16 S
eptem

ber 2020. D
ow

nloaded from
 

http://www.bmj.com/


Fig 1 | Flowchart of enrolment of primary care practices (clusters) and patients in the study

Baseline characteristics
Baseline prevalence of atrial fibrillation in patients aged 65 or older
was comparable in the intention-to-screen and usual care practices

(10.1% and 10.0%, respectively). The mean baseline prevalence of
atrial fibrillation was higher than the stratification threshold of
8.05%; in 83 of 96 practices, the prevalence was greater than 8.05%.
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At baseline, mean age was 75.2 (standard deviation 6.8) years in
the intention-to-screen group and 75.0 (6.9) years in the usual care,
and most patients were women (55.0% and 54.3%, respectively).
Comorbidities were equally distributed across the groups (table 1).
In the intention-to-screen group, the screened population was
younger than those not screened (73.5 (5.5) years v 76.6 (7.3) years,

P<0.001), and the screened population had fewer comorbidities,
including stroke and transient ischaemic attack (7.7% v 11.3%,
P<0.001) andheart failure (1.8% v 5.4%,P<0.001).Onlyhypertension
was more frequent in the screened population (51.2% v 48.3%,
P=0.006).

Table 1 | Baseline characteristics of patients included in the Detecting and Diagnosing Atrial Fibrillation (D2AF) study

Intention to screenUsual care

P value*Not screenedScreenedTotal

—5112410692189526No

<0.001†76.6 (7.3)73.5 (5.5)75.2 (6.8)75.0 (6.9)Age (mean (SD))

0.008‡2875 (56.2)2196 (53.5)5071 (55.0)5177 (54.3)Women (No (%))

0.006‡2442 (48.3)2098 (51.2)4540 (49.6)4579 (48.7)Hypertension (No (%))

<0.001‡571 (11.3)315 (7.7)886 (9.7)911 (9.7)Stroke or transient ischaemic
attack (No (%))

0.002‡1036 (20.5)732 (17.9)1768 (19.3)1750 (18.6)Diabetes (No (%))

<0.001‡273 (5.4)75 (1.8)348 (3.8)362 (3.9)Heart failure (No (%))

0.15‡269 (5.3)191 (4.7)460 (5.0)431 (4.6)Thromboembolism (No (%))

SD=standard deviation.

International Classification of Primary Care codes were used: for hypertension K86 or K87, or both; for stroke K90; for transient ischaemic attack K89; for diabetes T90; for heart failure K77; and for
thromboembolism K93 or K94, or both.

For intention to screen and usual care, 62 patients (0.7%) and 127 (1.3%) had missing values for all comorbidities.

* Screened versus not screened in the intention-to-screen group.

† Independent sample t test.

‡ Pearson χ2 test.

Intention to screen versus usual care
Complete follow-up data were available for 8874 patients (96.3%)
in the intention-to-screen group and for 9102 patients (95.5%) in
the usual care group (fig 1). After one year, we found 144 (1.62%)
patients with newly diagnosed atrial fibrillation in the
intention-to-screen group and 139 (1.53%) in the usual care group
(odds ratio 1.06, 95% confidence interval 0.84 to 1.35, corrected for
clustering and stratification variables) (fig 1). In the per protocol
group, (that is, those who were screened with the intervention

protocol), we found 48 new diagnoses of atrial fibrillation, 26
detected by opportunistic screening, four byHoltermonitoring, and
18 during usual care. We found an incidence of 1.18% in the per
protocol group versus 1.53% in the usual care group (adjusted odds
ratio 0.86, 95% confidence interval 0.61 to 1.20). The results before
and after multiple imputation were similar, and the Cox regression
analysis showed no significant difference in time to detection of
atrial fibrillation for the intention-to-screen and per protocol
analyses (table 2).

Table 2 | Intention to screen versus usual care primary outcome and post hoc analyses

P valueOdds ratio or hazard ratio
(95% CI)

Usual care
(newly diagnosed atrial

fibrillation/all patients (No))

Intention to screen
(newly diagnosed atrial

fibrillation/all patients (No))

GroupAnalysis

0.601.06* (0.84 to 1.35)139/9102144/8874Intention to screenPrimary analysis

0.360.86* (0.61 to 1.20)139/910248/4085Per protocolPrimary analysis

0.751.04* (0.82 to 1.31)N/AN/AIntention to screenMultiple imputation

0.370.86* (0.61 to 1.20)N/AN/APer protocolMultiple imputation

0.611.06† (0.84 to 1.34)139/9102144/8874Intention to screenCox regression (time to atrial
fibrillation)

0.380.86† (0.62 to 1.20)139/910248/4085Per protocolCox regression (time to atrial
fibrillation)

N/A=not available.

Intention-to-screen analyses were adjusted for stratification variables (prevalence of atrial fibrillation and region). Per protocol analyses were also adjusted for age (in years), sex (male or female), and
history of hypertension, diabetes mellitus, stroke (transient ischaemic attack or stroke), thromboembolism, and heart failure. Although a random intercept was included to adjust for clustering of
patients in a care practice, the estimated intraclass correlation was 0. For multiple imputation, we imputed the outcome with group, age, sex, and stratification variables.

* Odds ratio. †Hazard ratio.
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Atrial fibrillation detected with the screening protocol
In the intention-to-screen group, 4106 of 9218 patients (44.5%)
participated in the screening protocol. The percentage of screened
patients varied betweenpractices, ranging from6.7% to 65.8%. Two
practices discontinued screening during the study year because of
organisational issues; both were included in the analysis.

Of 488 patients with at least one positive index test, 12 lead ECG
was performed in 448 patients (fig 2). The median time between the
first index test and 12 lead ECG was 26 minutes. In 40 patients, no

electrocardiogram was obtained because of technical or
organisational issues, or refusal of the patient. Also, ECG was
performed in 294 (8.1%) of 3616 patients with three negative index
tests. Of 4106 patients screened, we found 26 patients with atrial
fibrillation diagnosed by 12 lead ECG (0.63%), all of whom had at
least one positive index test. For patients with a negative
electrocardiogram, 266 patients (37.2% (266/716)) continued with
Holter monitoring for two weeks; four more new diagnoses of atrial
fibrillation were detected (1.50% (4/266)).

Fig 2 | Flowchart of the results of the screening intervention (n=4106). In 488 patients, electrocardiography (ECG) was required according to the protocol because the patient
had at least one positive index test. An electrocardiogram was missing in 40 patients because of technical or organisational difficulties, or refusal of the patient. Of 3618
patients with three negative index tests, 294 were randomised to 12 lead ECG. Of 294 (with three negative index tests) and 422 (with at least one positive index test)
patients who had a negative electrocardiogram, 266 continued with Holter monitoring for two weeks

Most patients with atrial fibrillation detected by screening were
men. Six men had a CHA2DS2-VASc score of one (table 3). All other
patients had a score of two or more. Patients with atrial fibrillation

detected by screening were younger than those found during usual
care in both the intention-to-screen and usual care practices (table
3).
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Table 3 | Characteristics of patients with newly diagnosed atrial fibrillation

Detected by one time point screeningUsual careIntention to screen

MaleFemaleMaleFemaleMaleFemale

17971687767No

73.5 (5.2)75.6 (5.6)76.6 (7.1)78.3 (7.4)76.2 (6.8)79.8 (7.8)Age (mean (SD))

10 (58.8)5 (55.6)31 (43.7)27 (39.7)36 (46.8)23 (34.3)65-75 (No (%))

7 (41.2)3 (33.3)30 (42.3)25 (36.8)34 (44.2)22 (32.8)75-85 (No (%))

01 (11.1)10 (14.1)16 (23.5)7 (9.1)22 (32.8)>85 (No (%))

8 (47.1)6 (66.7)31 (43.7)47 (69.1)40 (51.9)49 (73.1)Hypertension (No
(%))

007 (9.9)15 (22.1)11 (14.3)9 (13.4)Stroke or transient
ischaemic attack
(No (%))

2 (11.8)1 (11.1)16 (22.5)21 (30.9)20 (26.0)15 (22.4)Diabetes (No (%))

1 (5.9)1 (11.1)7 (9.9)9 (13.2)5 (6.5)7 (10.4)Heart failure (No
(%))

002 (2.8)5 (7.4)5 (6.5)4 (6.0)Thromboembolism
(No (%))

CHA2DS2-VASc
score (No (%))*

6 (35.3)05 (7.0)010 (13.0)0Score 1

3 (17.6)2 (22.2)22 (31.0)11 (16.2)18 (23.4)4 (6.0)Score 2

5 (29.4)2 (22.2)21 (29.6)13 (19.1)21 (27.3)21 (31.3)Score 3

3 (17.6)4 (44.4)9 (12.7)15 (22.1)16 (20.8)22 (32.8)Score 4

0010 (14.1)15 (22.1)6 (7.8)8 (11.9)Score 5

01 (11.1)4 (5.6)14 (20.5)6 (7.8)12 (17.9)Score ≥6

SD=standard deviation.

International Classification of Primary Care codes were used.

* The CHA2DS2-VASc score is used to predict thromboembolic risk in atrial fibrillation. CHA2DS2=(Congestive heart failure, Hypertension, Age (>65=1 point, >75=2 points), Diabetes, previous Stroke, or transient ischemic
attack (2 points)); VASc=vascular disease (peripheral arterial disease, previous myocardial infarction, aortic atheroma), and sex category (female gender) is also included in the scoring system. CHA2DS2-VASc score was
determined at the time of diagnosis.

Discussion
In this cluster randomised controlled trial, opportunistic screening
in primary care patients, aged 65 and over, did not increase the
detection of previously unknown atrial fibrillation.

Comparison with the literature
Our results differed from the SAFE study where more diagnoses of
atrial fibrillation were detected by screening than usual care (1.63%
v 1.04%, difference=0.59%, 95% confidence interval 0.20 to 0.98).9
Our results are in line with the Improving Detection of Atrial
Fibrillation in Primary Care with the MyDiagnostick (IDEAL-MD)
trial, also conducted in the Netherlands, which did not detect more
new diagnoses of atrial fibrillation by opportunistic screening than
usual care (1.43% v 1.37%, P=0.73).21

Why did we not detect more new diagnoses of atrial fibrillation with
our extensive and sensitive screening protocol? One reason might
be the younger age of the screened patients because the detection
rate is dependent on the age of the population.22 Also, the baseline
prevalence of atrial fibrillation in the participating centres (10.1%)
was higher than in the Rotterdam study (8.1%) and the SAFE study
(6.9-7.9%), and much higher than the prevalence reported in a
systematic review (4.4%).29 23 The high baseline prevalence of atrial
fibrillation in our study strongly suggests that detection of atrial
fibrillation is already high in usual care in the Netherlands. The
high incidence of atrial fibrillation in the usual care practices (1.53%
v 1.04% in the SAFE study) supports this view9 and might be
explained by several reasons. Firstly, the introduction of the new

oral anticoagulant agents in the past decade has raised awareness
of the importance of timely detection of unknownatrial fibrillation.
Secondly, most primary care practices in the Netherlands have
introduced cardiovascular diseasemanagementprogrammeswhere
the heart rhythm of patients is checked during visits. Thirdly,
participating general practitioners might have had more interest in
cardiovascular care than their non-participating colleagues. Finally,
awareness of atrial fibrillation could have been raised by
participating in a study about atrial fibrillation, the so-called
Hawthorne effect.24 We tried to minimise this effect by blinding
usual care practices to the selected patients in the practice.

Holter monitoring for two weeks detected a further 1.5% of new
diagnoses of atrial fibrillation. Our findings showed that one time
point screening missed silent and paroxysmal atrial fibrillation.
Our results are in line with the Mass Screening for Untreated Atrial
Fibrillation (STROKESTOP) andAkershusCardiacExamination 1950
(ACE 1950) studies, which screened patients aged 75 and 65,
respectively, with twice daily intermittent ECG for two weeks.25 26

In both studies, the detection rate at the index visit was 0.5%. After
two weeks of screening, a further 2.5% (in the STROKESTOP study)
and 0.9% (in the ACE 1950 study) new diagnoses were detected. In
the mHealth Screening to Prevent Strokes (mSToPS) trial (mean age
73.5), a two week monitoring period with a Holter patch without an
index visit detected new atrial fibrillation in 4.7% of patients
(43/906).27
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Strengths and weaknesses
The intervention practices screened only 45% of eligible patients.
This inclusion rate was higher than in the ThermoCool SmartTouch
Catheter for the Treatment of Symptomatic Paroxysmal Atrial
Fibrillation (AF-SMART) and IDEAL-MD studies, but lower than in
the SAFE study.9 21 28 We believe that the low inclusion rate was
more likely because of organisational issues rather than patients
not willing to participate. Despite our efforts to facilitate the study
procedures, the study protocol was time consuming (three
measurements, followed by ECG) and was executed during clinical
hours in primary care practices with a high workload. We did not
design the screening protocol with three index tests to implement
in its entirety in primary care, however, but formaximumsensitivity
and to establish the test characteristics of the new technologies.
Future studies on screeningprocedures should aim tominimise the
extra burden causedby the studydesign.Also,we selecteda random
sample of primary care patients, with no pre-selection by the
physician, which increased the generalisability of our findings to
the whole population, but also meant that a proportion of the
selectedpatientswere not eligible for screeningbecause they could
not visit the practice (eg, because theywere frail) or for other reasons
(eg, they had a pacemaker). The patients that participated in
opportunistic screeningwere younger andhad fewer comorbidities
(so-called worried well) than patients who were not screened.
Because the prevalence of atrial fibrillation increases with age, this
might have led to an underestimation of the potential for screening
when looking at the primary care population as a whole.

Although the percentage of screened patients was relatively low,
the follow-up of a positive index test with 12 lead ECG was high
compared with the follow-up in the SAFE study (92% v 66%). In 40
patients with at least one positive index test, the required 12 lead
ECG was missing. Visual inspection of the 40 single lead
electrocardiogram recordings (after the end of the study and not
part of the reference standard) did not suggest additional diagnoses
of atrial fibrillation.

Unfortunately, only a small number of patients were willing to
undergo Holter monitoring, possibly because of the inconvenience
of wearing a device for two weeks. Our study was powered to
evaluate opportunistic screening of patients visiting their general
practitioner and theaddeddiagnosticpowerof continuous screening
was not taken into account in our power calculation.

Implications and future research
The results of our study are likely applicable to other well organised
primary care populations outside of theNetherlands. In areaswhere
a larger percentage of unknown atrial fibrillation is likely to be
prevalent, opportunistic screening of atrial fibrillation might still
be effective. Nevertheless, doctors’ awareness of the importance of
timely detection of atrial fibrillation is necessary. Future research
on screening for atrial fibrillation should focus on the selection of
patients with the highest risk of having or developing undetected
atrial fibrillation and the role of repeated or prolonged monitoring.
The uptake of continuous rhythm monitoring as a means of
screening for atrial fibrillation might be more effective with new
and wireless technologies, such as smart watches or wireless
patches.29

Conclusion
An extensive opportunistic screening protocol did not increase the
detection of atrial fibrillation compared with usual care in patients
aged 65 and over.

What is already known on this topic
• In 2007, the SAFE study showed that opportunistic screening for atrial

fibrillation over a year detected more new diagnoses than usual care
• Randomised trials replicating the effectiveness of screening are

lacking
• The effectiveness of prolonged screening on clinical endpoints, such

as stroke and death, is not known
What this study adds
• In primary care, opportunistic screening in patients aged 65 and over

did not lead to a higher detection rate of atrial fibrillation compared
with usual care
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