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Background: Opportunistic screening for silent atrial fibrillation (AF) is recommended to reduce stroke,
but screening rates are sub-optimal in general practice. We hypothesize that patient self-screening in
the waiting room may improve screening and detection of AF.
Methods and analyses: This proof-of-concept study tests a purpose-designed AF self-screening station and
customised software which seamlessly integrates with general practice electronic medical records and
workflow. The self-screening station records a lead-1 ECG. The software automatically (1) identifies eli-
gible patients (aged �65 years, no AF diagnosis) from the practice appointment diary; (2) sends eligible
patients an automated SMS reminder prior to their appointment; (3) creates individualised QR code to
scan at self-screening station; and (4) imports the ECG and result directly into the patients’ electronic
medical record. Between 5 and 8 general practices in New South Wales, Australia, will participate with
an aim of 1500 patients undertaking self-screening. The main outcome measures will be the proportion
of eligible patients that undertook self-screening, incidence of newly-diagnosed AF, and patient and staff
experience of the self-screening process. De-identified data will be collected using a clinical audit tool,
and qualitative interviews will determine patient and staff acceptability.
Ethics and dissemination: Ethics approval was received from the University of Sydney Human Research
Ethics Committee in June 2019 (Project no: 2019/382) and the University of Notre Dame Human
Research Ethics Committee (Project no: 019145S) in October 2019. Results will be disseminated through
various forums, including peer-reviewed publication and conference presentations.
Trial registration number
ACTRN12620000233921.
� 2020 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Atrial fibrillation (AF) is the most common arrhythmia in older
adults [1], and is associated with thromboembolic disease in major
vascular beds [2]. Stroke is the most debilitating condition associ-
ated with AF [3]. Around one-third of strokes are caused by AF and
these may be fatal, and the arrhythmia may lead to other morbidi-
ties such as heart failure, cognitive impairment and systemic
embolism [1,2,4].

Approximately one-third of patients with the condition are
asymptomatic; asymptomatic AF confers a similar stroke risk as
symptomatic disease [5] and unfortunately a fatal or debilitating
stroke may be the first presentation of the condition [6]. As AF in
older people is often silent, screening is required to reduce the
~10% of ischemic strokes related to AF which is first diagnosed at
the time of stroke [16]. Current Australian and European guidelines
endorse AF screening to identify asymptomatic cases; these guide-
lines recommend opportunistic screening by pulse palpation or
ECG rhythm strip among adults aged 65 years and older [1].

General practitioners (GPs) are uniquely placed to screen and
initiate management for AF. In Australia more than 90% of adults
65 years and over see their GP at least annually, and around 70%
see their GP two or more times per year [7]. Pulse palpation is
the simplest and cheapest way for GPs to screen for AF [8]. How-
ever, an international study found that only 10–15% of GPs regu-
larly palpated the pulse of their patients [9]. Time is reported by
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GPs to be the greatest barrier to AF screening [10], with consulta-
tion time being increasingly challenged by complex patients and
fee-for-service models.

Screening needs to have high uptake and utilise a method that
is readily available at low cost to facilitate large-volume screening
[11]. Furthermore, the screening needs integration into a pathway
where there is timely review of the screening results, referral of
abnormal screening results to 12-lead ECG or other investigations,
and the commencement of anti-coagulation treatment when indi-
cated [4]. A think tank of major stakeholders, comprising of prac-
tice managers, nurse practitioners, cardiologists, GPs and patients
was convened by our group in 2018 to discuss options to achieve
this. Patient self-screening at a kiosk located in an accessible area
of GP practices, such as the waiting room, was raised as a potential
strategy that could achieve both higher screening rates and num-
bers of patients screened.

1.1. Study aims and objectives

AF SELF SMART (Atrial fibrillation self-screening management
and guideline-recommended therapy) is a proof-of-concept study
that will develop and test a single lead electrocardiogram (ECG)
self-screening station combined with automated patient prompt
to screen that is integrated within practice medical software for
opportunistic screening in general practice.

The specific objectives of AF SELF SMART are:

1. To increase the proportion of eligible patients undertaking
opportunistic screening for AF by developing a mechanism for
self-screening in general practice;

2. To assess the acceptability, competing demands, barriers, and
enablers of AF self-screening in the general practice
environment;

3. To examine the change in incidence of newly-diagnosed AF
before and after the implementation of opportunistic patient
self-screening.

2. Methods

2.1. Study design

AF SELF SMART is a cross-sectional implementation study that
will take place in 5–8 general practices in New South Wales, Aus-
tralia. The study will aim for a minimum of 1500 eligible patients
to undertake self-screening, and implementation evaluation inter-
views about the self-screening process will take place with
patients, doctors, and practice staff. Ethics approval was granted
by the Human Research Ethics Committees of the University of
Sydney (Project no: 2019/382) and the University of Notre Dame
Australia (Project no: 019145S). The study protocol is registered
through the Australian and New Zealand Clinical Trials Registry
(ACTRN12620000233921).

2.2. Self-screening station

The self-screening station is a purpose-designed and -built table
which will be placed in the practice in a highly visible and patient-
accessible area, such as the patient waiting room. The self-
screening station includes a mounted Kardia ECG device and an
iPad (Fig. 1). The Kardia ECG device has been approved by the Ther-
apeutic Goods Australia (TGA) as a Medical Device, Class IIa and
has a validated, automated algorithm for detecting AF with 95%
sensitivity and 99% specificity [12]. It is approximately the size of
a credit card and comprises of two metal pads which function as
ECG transducers producing a Lead I ECG. The signal is transmitted
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to the mounted iPad where the Kardia software records the ECG
and transfers the screening outcome and rhythm strip to the Best
Practice software via Wi-Fi.

The tabletop has simple instructions for completing the screen-
ing process. Printed hands on the tabletop help guide the position-
ing of the patient’s hands on the ECG device. The format of the
tabletop and instructions were developed with input from GPs, a
cardiologist, practice nurses, AF screening researchers and field
tested with ten eligible patients. The station design permits easy
accessibility by patients with mobility impairments by incorporat-
ing wider desk dimensions, and has customary features (e.g.
rounded table edges, stability) to ensure safety when placed in a
patient-accessible area of a GP practice. The design also permits
easy assembly and transport and is made from easy-clean material
for sanitisation.

2.3. Customised integration software (Alive2BP)

Alive2BP is customised software that has been developed for
the study. This software identifies and prompts eligible patients
to undertake screening and integrates the screening station with
the practice electronic medical record. As detailed in Fig. 2, the
software automatically:

1. Extracts data from the reception electronic appointment book
to identify eligible patients for AF self-screening;

2. Sends an automated SMS text message to prompt patients to
undertake self-screening, and

3. Creates a unique QR code for each patient to scan at the screen-
ing station, and

4. Imports the ECG trace and results from the screening station
directly into the patient’s electronic medical record.

2.4. Practice recruitment and setup

General practices will be recruited to the study by convenience
sampling and advertisement through primary health networks.
Primary health networks are independent organisations funded
by the Australian Government that focus on health care provision
in the local areas approximately corresponding with hospital dis-
tricts. Participating practices need to employ at least 4 fulltime-
equivalent GPs, in order to facilitate an adequate volume of
patients attending the practice to test the screening procedure.
Practices must also have WiFi and use the Best Practice electronic
medical record software. Best Practice is one of the two major GP
practice software packages in Australia. Practices must also have
the PenCAT clinical auditing software installed. Licences for this
software are provided to practices through the primary health net-
works. For each participating GP practice, written informed con-
sent will be obtained from practice managers.

Individualised IT setup will occur at each participating practice
prior to commencing patient self screening. The setup will include:

� Installation of the customised Alive2BP software on the desk-
tops of all computers in the reception area;

� Installation of the screening station in the designated area of the
practice;

� Connection of the screening station to the practice Wi-Fi; and
� Rigourous testing of the integration of the Alive2BP software
and screening station with the electronic medical record.

Practices will receive a once-off study establishment fee of
$AUS1000 to cover incurred costs, including software installation
and testing, staff meetings and training, and data extraction. As
Australian practices operate on a fee-for-service basis, each prac-



Fig. 1. Atrial fibrillation self-screening station.

Fig. 2. Automated features of the customised integration software (Alive2BP).
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tice will be remunerated for the number of patients that self-
screen using a sliding scale ($AUS500 for first 0–99 patients;
$AUS1000 for 200 patients screened; $AUS1500 for next 100
patients; and a further $AUS1500 for screening >300 patients).
The maximum each practice will receive is $AUS5500, inclusive
of the establishment fee. The individual patients that are screened
by each practice will not be paid, nor will they incur any charge for
screening.
3

2.5. Staff training and recommendations

Once the IT setup is complete, reception staff and GPs will
receive tailored training on the self-screening procedure. A user
manual structured in a brochure format, will be provided to GPs
and reception staff. In addition, a screening flow chart, with visual
prompts of the screening procedure, will be attached to GP and
reception computer monitors.



K. Giskes, N. Lowres, J. Li et al. IJC Heart & Vasculature 32 (2021) 100683
Education for GPs will be structured to be eligible for continuing
medical education and quality improvement points. GPs will
receive training on recent developments in the evidence-based
management of AF for stroke prevention, highlighting treatment
recommendations and stroke risk score thresholds from the cur-
rent guidelines [1,13,14]. Current Australian guidelines advise that
if AF is established, the patient’s stroke risk should be calculated
via the CHA2DS2-VA score. Oral anticoagulation (OAC) to prevent
stroke and systemic embolism is recommended in patients with
non-valvular AF and a CHA2DS2-VA score �2, OAC should be con-
sidered in those with a score of 1 but is not recommended for
patients with a CHA2DS2-VA score of 0 [1].

GP’s will also receive training about the three possible auto-
mated diagnoses from the screening software: possible AF, uncer-
tain, and normal. If a ‘possible AF’ result occurs, guidelines
recommend that a 12-lead ECG is required for formal diagnosis
and may also provide other valuable diagnostic information. An
‘unclassified’ result may occur in patients with arrhythmias such
as brady/tachycardia, premature ventricular ectopic beats, Type I/
IIa/IIb heart blocks or left bundle branch block. These may or
may not be clinically relevant and/or been previously documented
in the patient. Further investigations of the unclassified rhythm
may depend on the patient history, however a 12-lead ECG would
be recommended to provide more diagnostic information, and fur-
ther investigations and specialist referral, if warranted. No further
action is recommended in an asymptomatic patient with a ‘normal’
screening result. Monthly feedback will be provided to participat-
ing practices about the number of patients screened, with the
numbers of possible cases of AF that have been identified.

2.6. Patient self-screening

2.6.1. Patient eligibility
As AF screening guidelines focus on opportunistic, rather than

systematic screening, only patients that are attending the general
practice for a GP consultation will be offered the screening.
Appointments include general appointments, vaccinations, proce-
dures (e.g. skin cancer removal, cervical screening) and chronic
care assessments. Patients will be eligible for AF self-screening if
they are aged �65 years and have no previous recorded diagnosis
of AF.

2.6.2. Consent procedure
A patient participation information sheet will be available at the

reception desk and at the self-screening station detailing the aims
of the study, risks and benefits of participation and assurance of
data confidentiality. Informed patient consent will be implied from
their completion of the screening protocol. This method of
informed consent allows self-screening to be testing in a way that
more closely aligns to standard workflow and reduces the burden
on both practices and patients, and is likely to maximise participa-
tion. This facilitates the testing and refinement of a screening-
protocol that can be up-scaled for opportunistic general practice-
based screening.

2.6.3. Self-screening procedure
The self-screening procedure and how this integrates with soft-

ware and within the workflow of practice staff is summarised in
Fig. 3. These steps are outlined briefly below.

Step 1: SMS text message notification. Text message notification is
an effective means for GP practices to communicate with patients
in the target age range, with greater than 80% of Australians aged
65 years and older using a mobile phone [15]. It is standard prac-
tice that patients register their mobile number with the GP sur-
gery, with the option to opt out of practice text message
4

reminders and broadcast text messages. The customised screening
station software identifies patients with booked appointments
meeting the selection criteria who have consented to text message
communications from the practice. A brief text message advising
patients of the availability of AF self-screening is then automati-
cally sent the day prior to their scheduled appointment. If no
mobile number is registered then patients are notified of the study
at reception.

Step 2: Patient attends the practice for their appointment. When an
eligible patient registers their arrival at the practice reception they
will be provided with a printed screening registration sheet that is
automatically generated by the customised software. This sheet
contains a unique QR code for the patient that is used to register
their screening results at the screening station. Reception staff then
direct the patient to the AF self-screening station.

Step 3: Patient undertakes self-screening. At the screening station
patients scan their QR code to activate the heart rhythm recording.
The iPad interface will prompt patients to touch the ECG trans-
ducer for 30 s for recording of the ECG. The self-screening is com-
plete when the 30 s ECG trace has been recorded. The patient is
notified that their doctor will discuss their results with them.

Step 4: Results are analysed and transferred to GPs results inbox. The
ECG is automatically interpreted by a software algorithm that has
been shown to be reliable and valid for the detection of AF [16].
The automated algorithm classifies the ECG as either ‘Normal’,
‘Possible AF’ or ‘Unclassified’. The ECG rhythm trace and interpre-
tation are instantly exported by the customised software to the
GP’s ‘results inbox’ in the patient’s electronic medical record. This
is the standard location for where investigation results are stored
for doctor review and actioning (e.g. pathology, imaging).

Step 5: Results are reviewed by the GP. When the GP opens the
patient’s electronic medical record a notification appears in the
patient medical record to identify that AF screening has been
undertaken, thus prompting the GP to check the screening report.
The GP can open and view the pdf of the 30-second lead-I ECG and
the automated interpretation. Doctors will discuss the outcome of
the screening with the patient during their consultation. Any fur-
ther management will be entirely be at the discretion of the treat-
ing GP, including further investigations such as 12-lead ECG, blood
tests, imaging, medication, or referral to a cardiologist.

2.7. Data extraction

Clinical auditing software will be configured in each practice to
collect relevant de-identified data from electronic patient records,
as per our previous studies [10,16–18]. These data include demo-
graphic, medication, and diagnostic information. Retrospective
data extraction of patient electronic medical records for the three
months prior to commencement of the project will be undertaken
in each practice to enable estimation of new AF diagnoses and pre-
scribing patterns of non-vitamin K oral anticoagulants (NOACs)
prior to the intervention. Identical de-identified data will also be
obtained for the three months while the intervention takes place,
in order to observe differences in diagnosis and prescribing before
and during the intervention.

2.8. Study outcomes

Outcomes and process measures for each practice will include:

� The total number of patients aged�65 years attending the prac-
tice for appointments during the study period;



Fig. 3. Overview of the self-screening flow.
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� The proportion of eligible patients who completed self-
screening for AF;

� The number identified with ECGs showing possible AF and or
unclassified traces;

� The incidence of newly-diagnosed of AF in the three months
prior to the intervention and during the three months of the
intervention;

� Proportion of patients with newly-diagnosed AF with CHA2DS2-
VA �2 commenced on guideline-recommended treatment pre-
and post-intervention;

� Appropriateness of SMS text message screening prompts as per
patients;

� Acceptability of the self-screening process as per patients;
� Barriers and facilitators to self-screening as per patients and
practice staff;

� Issues with integration of self-screening in the practice work
flow as per practice staff.

2.9. Statistical analyses

The analyses will examine pre- and post-intervention data sep-
arately, as well as time series analyses.

Analyses of pre-intervention data will include:

� Total number of eligible patients �65 years actively attending
the practice;

� Total number of patients newly identified with AF in the pre-
intervention period;

� The rate of AF detection (per 1000 patients);
� CHA2DS2-VA score for all patients with a new diagnosis of AF
during the pre-intervention period;
5

� Medications prescribed for those patients with newly diagnosed
AF (i.e. warfarin/other vitamin K antagonists, aspirin, other anti-
platelets, non-vitamin K antagonist oral anticoagulants
[NOACS]);

Analyses of intervention data

� Total number of eligible patients �65 years actively attending
the practice;

� Total number of eligible patients completing AF self-screening;
� Total number of patients identified with ECGs with ‘possible AF’
or ‘unclassifiable’;

� Total number of patients identified with AF after medical
review;

� The rate of AF detection (per 1000 patients);
� CHA2DS2-VA score for all patients with a new diagnosis of AF;
� Medications prescribed for those patients with newly diagnosed
AF (i.e. oral anti-coagulants, anti-platelet agents).

The time-series analyses will examine trends in the diagnosis of
AF over six contiguous months, comprising of the three months
prior to the intervention and the three months of the intervention.
Trends during the three months of the intervention will be
adjusted for baseline (pre-intervention) diagnosis levels.

2.10. Process evaluation

Individual semi-structured interviews will take place with prac-
tice managers, reception staff, nurses, doctors and eligible patients.
Participants who undertook self-screening will be randomly
selected from each practice, and the practice manager and at least
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two each of reception staff, doctors, nurses and patients will be
interviewed per practice. Separate written informed consent will
be obtained for all individuals participating in the process evalua-
tion interviews. All interviews will be conducted in a private set-
ting, and participants will be free to stop the interview or
withdraw at any time without consequence in the unlikely event
that a sensitive issue arose.

Interviews will focus on a detailed process evaluation of the
screening procedure with an emphasis on issues for upscaling
the screening for opportunistic self-screening at GP practices. Dis-
cussions with patients will focus on the appropriateness of text
message prompts to screen, the acceptability of the self-
screening process including the screening interface, and any barri-
ers and facilitators patients experienced whilst undertaking self-
screening. Interviews with practice staff will focus on the accept-
ability of the self-screening process, the integration of the screen-
ing station with the electronic medical record and into the practice
workflow, and any barriers or facilitators to self-screening that
they encountered.

A detailed process evaluation will be undertaken to evaluate the
AF self-screening process. Transcriptions of the semi-structured
interviews will be analysed thematically by several members of
the research team and will focus on acceptability of the self-
screening process, the barriers/enablers to screening and how the
screening integrated into the workflow of the practice.

2.11. Project management

The Theory of Constraints [19], a project management model,
was used to identify and plan the major steps involved in the
development of each component of the self-screening process, tak-
ing resource limitations such as time and staffing into account.
ExepronTM software was used to map the steps involved in the
development of the self-screening station and identify the critical
chain of the workflow.

2.12. Results dissemination

The results of this study will be disseminated via the usual sci-
entific forums, including peer-reviewed publication and presenta-
tions at international conferences. Patients and staff will be able to
request the results of the study. Information about obtaining the
results of the study will be available on the participant information
that will be available at the reception and at the screening station,
and in the participant information and consent forms for the pro-
cess evaluation interviews.
3. Conclusions

AF is a common arrhythmia, and the incidence is expected to
rise further in the coming decade [20]. Stroke is an avoidable out-
come of AF if the arrhythmia is identified and the recommended
treatment commenced [21]. A patient self-screening station where
AF screening is performed by patients before their GP consultations
may be a practical solution to improve screening rates, and reduce
the incidence of avoidable strokes.

Self-screening in GP practices has been examined in a number
of studies. Most research has focussed on the screening of beha-
vioural [22,23], mental health [24,25 26] or cardiovascular/dia-
betes risk [27] using questionnaires administered on a touch
screen or computer tablet. Fewer studies have examined self-
screening of physiological measures, such as blood pressure [28]
and AF [29]. This research has shown that patient self-screening
in GP practices is acceptable and evaluated positively by both
patients and GPs [28 30,31]. However, major issues identified for
6

up-scaling have been high staff burden, and time lags between
screening and the availability of results [24,31,32].

To date, interventions to improve AF screening rates have
focussed on integrating screening devices during doctor consulta-
tions and have only achieved moderate increases in screening
rates. Our previous research in the AF SMART study addressed
low screening rates by incorporating a streamlined technology to
obtain a 30 s-ECG with an automated AF detection algorithm dur-
ing GP or nurse practitioner consultations [12,33]. The results of
the AF SMART studies showed that this approach improved AF
screening rates up to 16% of eligible patients (range 4–33%) in
the metropolitan study [34] and 34% (range 9–51%) in the rural
study [35] but even when incorporating this novel technology
GPs and practice nurses still reported time constraints as the lim-
iting factor for greater screening uptake [10]. In order to decrease
the rates of preventable stroke, there is a need to develop a more
efficient mechanism for screening of AF in older adults that cir-
cumvents the time pressures in GP practices and that can be imple-
mented at scale for opportunistic screening.

An automated AF self-screening station whereby patients can
undertake their screening prior to their GP appointment is a poten-
tially feasible solution. Full automation of a screening system that
prompts patients to undertake screening, then transfers their
results into electronic medical records and is integrated within
existing GP workflow is a promising advancement to increase AF
screening among the population. Upscaling this systemmay enable
the widespread implementation of the AF screening guidelines,
and may achieve higher screening rates among patients, and
thereby reduce the personal and economic burdens of preventable
strokes.

Author statement

All Authors take responsibility for all aspects of the reliability
and freedom from bias of the data presented and their discussed
interpretation.

Declaration of Competing Interest

The authors declare the following financial interests/personal
relationships which may be considered as potential competing
interests: Dr Giskes and Associate Professor Hespe have received
honoraria from Pfizer. Professor Freedman has received grants, per-
sonal fees and nonfinancial support from Bayer, BMS-Pfizer, Daiichi
Sankyo, AliveCor and Omron.

Acknowledgement

This work was supported by an Investigator-Initiated Research
Grant from Bristol-Myers Squibb. The researchers gratefully
acknowledge the HCF Research Foundation and the Royal Aus-
tralian College of General Practitioners (RACGP) Foundation for
their support of this project. Nicole Lowres is funded by a New
South Wales Health Early Career Fellowship (H16/52168). Project
management support for this project was provided by Andrew
Kay of TOC3 Consulting Pty Ltd.

References

[1] D. Brieger et al., National Heart Foundation of Australia and Cardiac Society of
Australia and New Zealand: Australian clinical guidelines for the diagnosis and
management of atrial fibrillation 2018, Med. J. Aust. 209 (8) (2018) 356–362.

[2] H. Kamel et al., Atrial fibrillation and mechanisms of stroke: time for a new
model, Stroke 47 (3) (2016) 895–900.

[3] H. Kamel, Tracking Down Atrial Fibrillation in the Stroke Unit, Am Heart Assoc.,
2012.

[4] B. Freedman et al., Screening for atrial fibrillation: a report of the AF-SCREEN
international collaboration, Circulation 135 (19) (2017) 1851–1867.

http://refhub.elsevier.com/S2352-9067(20)30381-X/h0005
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0005
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0005
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0010
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0010
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0015
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0015
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0015
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0020
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0020


K. Giskes, N. Lowres, J. Li et al. IJC Heart & Vasculature 32 (2021) 100683
[5] S.B. Freedman, N. Lowres, Asymptomatic atrial fibrillation: the case for
screening to prevent stroke, JAMA 314 (18) (2015) 1911–1912.

[6] M. Jorfida et al., Cryptogenic ischemic stroke and prevalence of asymptomatic
atrial fibrillation: a prospective study, J. Cardiovascular Med. 17 (12) (2016)
863–869.

[7] Royal Australian College of General Practitioners, General Practice: Health of
the Nation 2018, 2018, RACGP: East Melbourne.

[8] J.S. Taggar et al., Accuracy of methods for detecting an irregular pulse and
suspected atrial fibrillation: a systematic review and meta-analysis, Eur. J.
Prevent. Cardiol. 23 (12) (2016) 1330–1338.

[9] The Economist Intelligence Unit, Preventing Stroke: Uneven Progress. A Global
Policy Research Program, 2017, The Economist Intellifgence Unit.

[10] J. Orchard et al., Uptake of a primary care atrial fibrillation screening program
(AF-SMART): a realist evaluation of implementation in metropolitan and rural
general practice, BMC Family Practice 20 (1) (2019) 170.

[11] N. Lowres et al., Feasibility and cost-effectiveness of stroke prevention through
community screening for atrial fibrillation using iPhone ECG in pharmacies,
Thromb. Haemost. 111 (06) (2014) 1167–1176.

[12] J. Orchard et al., Screening for atrial fibrillation during influenza vaccinations
by primary care nurses using a smartphone electrocardiograph (iECG): a
feasibility study, Eur. J. Prevent. Cardiol. 23 (2_suppl) (2016) 13–20.

[13] P. Kirchhof et al., 2016 ESC Guidelines for the management of atrial fibrillation
developed in collaboration with EACTS, Eur. J. Cardiothorac. Surg. 50 (5) (2016)
e1–e88.

[14] G. Hindricks et al., 2020 ESC Guidelines for the diagnosis and management of
atrial fibrillation developed in collaboration with the European Association of
Cardio-Thoracic Surgery (EACTS), Eur. Heart J. (2020).

[15] Deloitte Australia, Mobile consumer survey 2018, 2019, Deloitte and TMT
Mobile: Sydney.

[16] B. Freedman, Screening for Atrial Fibrillation Using a Smartphone: Is There an
App for That?, Am Heart Assoc, 2016.

[17] J. Orchard et al., Atrial Fibrillation Screen, Management And Guideline
Recommended Therapy (AF SMART II) in the rural primary care setting: an
implementation study protocol, BMJ open 8 (10) (2018) e023130.

[18] B. Yan et al., Contact-free screening of atrial fibrillation by a smartphone using
facial pulsatile photoplethysmographic signals, J. Am. Heart Assoc. 7 (8) (2018)
e008585.

[19] A.M. Breen, T. Burton-Houle, D.C. Aron, Applying the theory of constraints in
health care: Part 1–The philosophy, Qual. Manag. Health Care 10 (3) (2002)
40–46.

[20] G. Lippi, F. Sanchis-Gomar, G. Cervellin, Global epidemiology of atrial
fibrillation: an increasing epidemic and public health challenge, Int. J. Stroke
(2020), pp. 1747493019897870.

[21] B. Freedman, Major progress in anticoagulant uptake for atrial fibrillation at
last: does it translate into stroke prevention?, Eur. Heart J. 39 (32) (2018)
2984–2986.
7

[22] M. Leijon et al., Improvement of physical activity by a Kiosk-based electronic
screening and brief intervention in routine primary health care: patient-
initiated versus staff-referred, J. Med. Int. Res. 13 (4) (2011) e99.

[23] S.E. Spear et al., Feasibility and acceptability of an audio computer-assisted
self-interview version of the Alcohol, Smoking and Substance Involvement
Screening Test (ASSIST) in primary care patients, Subst Abus 37 (2) (2016)
299–305.

[24] C.R. Elley et al., Screening for lifestyle and mental health risk factors in the
waiting room: feasibility study of the Case-finding Health Assessment Tool,
Can. Fam. Physician 60 (11) (2014) e527–e534.

[25] F. Goodyear-Smith et al., eCHAT for lifestyle and mental health screening in
primary care, Ann. Fam. Med. 11 (5) (2013) 460–466.

[26] S.K. Harris et al., Computer-facilitated substance use screening and brief advice
for teens in primary care: an international trial, Pediatrics 129 (6) (2012)
1072–1082.

[27] S. Hussain et al., Computer-administered screening of reproductive-aged
women for diabetes risk in primary care settings, feasibility and acceptability
of such screening, and validity of risk assessments based on self-reported
weight, Prev. Chronic. Dis. 4 (3) (2007) A54.

[28] A.C. Tompson et al., Patient use of blood pressure self-screening facilities in
general practice waiting rooms: a qualitative study in the UK, Br. J. Gen. Pract.
67 (660) (2017) e467–e473.

[29] C. Crockford et al., 13 SAFE2SCREEN - can patient initiated kiosk-based self-
screening provide an opportunity to identify atrial fibrillation within a GP
waiting room environment?, EP Europace 19 (suppl1) (2017).

[30] C.R. Lyles et al., User-centered design of a tablet waiting room tool for complex
patients to prioritize discussion topics for primary care visits, JMIR Mhealth
Uhealth 4 (3) (2016) e108.

[31] B. Mason et al., Computer screening for palliative care needs in primary care: a
mixed-methods study, Br. J. Gen. Pract. 68 (670) (2018) e360–e369.

[32] A. Tompson et al., Mixed-methods feasibility study of blood pressure self-
screening for hypertension detection, BMJ Open 9 (5) (2019) e027986.

[33] J. Orchard et al., iPhone ECG screening by practice nurses and receptionists for
atrial fibrillation in general practice: the GP-SEARCH qualitative pilot study,
Aust. Fam. Physician 43 (5) (2014) 315.

[34] J. Orchard et al., eHealth tools to provide structured assistance for atrial
fibrillation screening, management, and Guideline-Recommended therapy in
metropolitan general practice: the AF-SMART study, J. Am. Heart Assoc. 8 (1)
(2019) e010959.

[35] J. Orchard et al., Atrial fibrillation screen, management, and guideline-
recommended therapy in the rural primary care setting: a cross-sectional
study and cost-effectiveness analysis of ehealth tools to support all stages of
screening, J. Am. Assoc. (2020) e017080.

http://refhub.elsevier.com/S2352-9067(20)30381-X/h0025
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0025
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0030
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0030
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0030
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0040
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0040
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0040
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0050
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0050
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0050
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0055
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0055
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0055
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0060
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0060
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0060
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0065
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0065
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0065
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0070
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0070
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0070
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0080
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0080
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0080
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0085
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0085
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0085
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0090
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0090
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0090
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0095
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0095
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0095
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0100
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0100
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0100
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0105
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0105
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0105
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0110
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0110
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0110
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0115
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0115
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0115
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0115
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0120
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0120
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0120
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0125
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0125
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0130
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0130
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0130
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0135
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0135
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0135
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0135
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0140
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0140
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0140
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0145
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0145
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0145
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0150
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0150
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0150
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0155
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0155
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0160
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0160
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0165
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0165
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0165
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0170
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0170
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0170
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0170
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0175
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0175
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0175
http://refhub.elsevier.com/S2352-9067(20)30381-X/h0175

	Atrial fibrillation self screening, management and guideline recommended therapy (AF SELF SMART): A protocol for atrial fibrillation self-screening in general practice
	1 Introduction
	1.1 Study aims and objectives

	2 Methods
	2.1 Study design
	2.2 Self-screening station
	2.3 Customised integration software (Alive2BP)
	2.4 Practice recruitment and setup
	2.5 Staff training and recommendations
	2.6 Patient self-screening
	2.6.1 Patient eligibility
	2.6.2 Consent procedure
	2.6.3 Self-screening procedure
	Step 1: SMS text message notification
	Step 2: Patient attends the practice for their appointment
	Step 3: Patient undertakes self-screening
	Step 4: Results are analysed and transferred to GPs results inbox
	Step 5: Results are reviewed by the GP


	2.7 Data extraction
	2.8 Study outcomes
	2.9 Statistical analyses
	2.10 Process evaluation
	2.11 Project management
	2.12 Results dissemination

	3 Conclusions
	Author statement
	Declaration of Competing Interest
	Acknowledgement
	References


