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ABSTRACT 

Atrial fibrillation (AF) is the most common arrhythmia encountered in clinical practice. It can 

be asymptomatic and responsible for 30% of all strokes. The use of oral anticoagulants therapy 

(OAC) has been demonstrated to reduce the risk of AF-related stroke by between 64% to 70% 

in patients with AF. However, a potential barrier to the use of OAC therapy is poor knowledge 

and under-detection of AF in the general population. Educational interventions and screening 

programs could improve AF knowledge and detection in the community. While evidence from 

randomised controlled trials is needed to demonstrate the clinical benefit of screening, 

particularly among those with asymptomatic AF, available data from prospective cohort studies 

have shown potential benefits of screening. Therefore, this thesis aimed to improve AF 

knowledge and detection through community-based screening and educational interventions in 

Tasmania. 

The specific objectives were to: (i) apply the Capability, Opportunity, and Motivation 

Behaviour (COM-B) model to guide the development and implementation of the interventions 

for improving AF knowledge and detection in the community; (ii) develop and validate a tool 

for assessing AF knowledge of the general population; (iii) assess baseline AF knowledge of 

the public; (iv) develop and implement community-based AF screening and educational 

interventions in Tasmania; and (v) evaluate the impact of these interventions in enhancing AF 

knowledge of the public.    

Firstly, the COM-B model was applied to serve as the theoretical framework to guide the design 

and implementation of the interventions described in this thesis. Twenty-four factors associated 

with the participation of people in community-based screening for AF were identified from a 

review of the literature and subsequently mapped into sub-components of the COM-B model. 

A Behaviour Change Wheel (BCW) was used to recommend 24 potential intervention 
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strategies and steps that could guide the design and implementation of the interventions 

reported in this thesis. 

Based on the recommendations from the model and the absence of a tool suitable for assessing 

AF knowledge of the general population, an AF knowledge tool was developed. The tool had 

satisfactory content validity, with a scale content validity index of 0.8. The tool appeared to be 

valid for construct validity, with acceptable internal consistency reliability, item discrimination, 

difficulty index, and ease of readability. The tool also had good internal consistency reliability 

(Cronbach’s alpha = 0.91).  

The validated tool was utilised in an online survey using Facebook advertisements to assess 

AF knowledge of the public before educational interventions in Tasmania. A total of 500 

participants (aged ≥40 years old) were included in the study; 198 were from Tasmania (as the 

intervention site), and 302 were from mainland Australia (as the control site). The median 

interquartile (IQR) percentage AF knowledge score of the respondents was 61.9% (28.6 to 

76.2), with no difference between the two groups. Of the total respondents, 113 (22.6%) 

obtained a score of ≤20% and were classified as having poor AF knowledge, and 76 (15.2%) 

respondents scored zero, suggesting a complete lack of AF knowledge. The presence of poor 

AF knowledge was not influenced by participant sociodemographic factors. 

The outcomes of the survey guided the development of the educational materials to address the 

identified gaps. The educational materials were found to be easy to read based on the feedback 

from target participants and a readability test. The educational materials were delivered to the 

public across Tasmania through the distribution of over 5,000 AF flyers and 500 posters; 

advertisements in seven newspapers; media campaigns using three local radio stations; and an 

online campaign through 21 websites and a Facebook advertisement.  
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AF promotion and detection programs were implemented across Tasmania through 

community-based screening. A total of 1,704 eligible participants (people aged ≥65 years) were 

screened at 79 sessions, using a blood pressure monitor with AF detection functionality 

(Microlife WatchBP Home A). Of this cohort, 50 (2.9%) and 1,654 (97.1%) had positive and 

negative screening results, respectively. Following AF diagnosis by general practitioners, the 

device correctly detected AF in 22 (46.8%) of the participants with positive screening results 

and produced 25 (53.2%) false-positive results. The calculated positive predictive value of the 

device was 46.8% (95%CI, 33.3 to 60.7). Among those with confirmed AF, 6 (27.3%) had a 

history of AF but were not aware of the diagnosis, and 16 (72.7%) were identified to have 

previously undiagnosed AF. The prevalence of previously undiagnosed AF among all 

participants was found to be 0.9% (95% CI, 0.58 to 1.52). Subsequently, oral anticoagulation 

therapy (OAC) was initiated in 12 (87.5%) participants who were eligible. 

The impact of the interventions in improving the AF knowledge of the general population was 

evaluated. Another survey included 443 eligible participants from Tasmania (n=150) and 

mainland Australia (n=293), and the results were compared with the baseline survey. There 

was a significant increase in the percentage median (IQR) AF knowledge score among 

respondents from Tasmania, from 57.1 (28.6 to 76.2) pre-intervention to 71.4 (57.1 to 85.7) 

post-intervention survey (p<0.001). A marginal increase in the median AF knowledge score 

was observed among the control group, from 61.9 (27.4 to 76.2) to 66.7 (42.9 to 80.9; p=0.01). 

For participants in Tasmania, there was a significant decrease in the percentage of those with 

poor AF knowledge, from 22.2% pre-intervention to 4.5% at the post-intervention assessment 

(p <0.001).  

This thesis presents the first program described in the literature to develop, validate, and 

implement evidence-based strategies for improving AF knowledge of the general population. 



15 

Overall, the outcomes of this thesis demonstrate that the interventions were effective in 

enhancing AF knowledge. Although the findings suggest the possibility of implementing these 

interventions in the community, AF screening using the Microlife WatchBP Home A is 

unlikely to be feasible and cost-effective, based on the high rate of false-positive results. 

Therefore, more studies are needed to demonstrate the utility of this device in opportunistic 

screening in the community while awaiting the outcomes of large RCTs to confirm the overall 

clinical benefits of AF screening. 
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CHAPTER ONE: General Introduction 

1.1.0 Background 

Atrial fibrillation: Atrial fibrillation (AF) is the most common cardiac arrhythmia encountered 

in clinical practice [1]. It occurs when there are abnormal electrical impulses in the atria leading 

to uncoordinated conduction, loss of atrioventricular (AV) synchronicity, and rapid ventricular 

rhythm [2].  In an AF episode, the atria quiver irregularly, sometimes at a rate of 350 to 600 

beats per minute, from a normal heart rate of 60 to 100 beats per minute [3]. Due to AF, these 

electrophysiological changes can be identified on an Electrocardiogram (ECG) by the absence 

of consistent P-waves and a distinct random baseline and QRS curves [3].  

 ECG 

Figure 1. A normal heart 
(Purchased from https://alilamedicalimages.photoshelter.com/image/I0000va9h7t116rw) 

Figure 2. A heart in AF 

(Purchased from https://alilamedicalimages.photoshelter.com/image/I0000va9h7t116rw) 
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The recent 2020 European guidelines for AF classified AF as clinical (symptomatic or 

asymptomatic), and atrial high rate events (AHRE), subclinical AF [4]. 

Clinical AF: This is AF identified on ECG tracing as an episode of at least 30 seconds of 

absolutely irregular RR-intervals with no distinct P waves [4]. This clinical AF can be 

symptomatic. It is characterised by the presence of one or more of the following symptoms: 

shortness of breath, palpitations, dizziness, fatigue, fluttering or thumping in the chest, rapid 

and irregular heartbeat. It can also be asymptomatic when it is present without any symptoms. 

AHRE, Subclinical AF: These are episodes without discernible surface ECG tracing of AF, and 

individuals with AHRE or subclinical AF have no symptoms attributable to AF [4]. The 

episodes of AHRE are detected by continuous monitoring of cardiac implantable devices, and 

it is characterised by episodes of at least 5 minutes of AF/atrial tachycardia with an atrial rate 

of more than 180 beats per minute [5]. The subclinical AF are episodes of AHRE with a 

duration between 5 minutes and 24 hours [4, 5]. 

1.1.1 AF disease progression 

If not managed, the presence of AF facilitates the continuation and recurrence of AF; a 

phenomenon often called “AF begets AF”[6]. AF progresses from paroxysmal, persistent, to 

permanent AF.  

(i) Paroxysmal AF: is intermittent AF episodes that terminate spontaneously within seven 

days [7]. 

(ii) Persistent AF: is an AF episode that lasts for more than seven days and requires 

intervention (pharmacological or electrical cardioversion) to restore normal rhythm [7]. 

(iii) Permanent AF: is an AF that occurs when the abnormal heart rhythm cannot be restored 

to normal [7].  
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Figure 3.  AF disease progression 

 

1.1.2. AF-related burden 

Epidemiology 

Over 33 million people are diagnosed with AF worldwide [8]. In the United States alone, about 

three million adults are living with diagnosed AF, and this estimate is projected to increase to 

between six to 12 million by the year 2050 [8]. The prevalence of AF increases with age from 

2.0% in the general population to 5.5% in people aged ≥65 years and 15.0% in those aged ≥80 

years [5, 9]. The age-adjusted prevalence of AF was higher among males compared to females. 

The estimated age-adjusted prevalence per 1,000 person-years was 596.2 for males and 373.1 

for females, equivalent to 20.9 million and 12.6 million, respectively of people living with 

diagnosed AF globally [10].  

In Australia, large community-based epidemiological data on AF is limited [11]. Most of the 

available reports are based on estimates calculated from data derived from North American and 

European populations [11, 12]. The prevalence of AF in Australian was estimated by Ball et 

al. 2015 through the application of international AF prevalence statistics on population data 

from the Australian Bureau of Statistics (ABS). The study estimated the prevalence of AF 

among the adult Australian population aged ≥55 years as 5.4% (95%CI, 3.79 to 7.50), and it 

was higher in males (6.0%) than females (4.8%). The authors projected that without any 
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changes in the incidence of AF or survival rates in patients with AF, the number of people with 

AF would double by the year 2034 [11].  

In an attempt to determine the prevalence of AF from a population-based sample, Diouf et al. 

2015 described the prevalence of AF using the Australian Diabetes, Obesity, and Lifestyle 

(AusDiab) data [13]. The study reported a 1.4% prevalence rate of AF among 8,273 participants 

of the AusDiab study cohort aged ≥35 years. The AF prevalence may likely be underestimated 

due to the asymptomatic nature of AF and the increasing ageing population. More community-

based data on AF are therefore needed in Australia for informed decision-making and to guide 

the implementation of interventions to reduce costs and the public health burden. 

Economic burden 

The global annual estimated cost per AF patient is around US$3600, with many factors 

contributing to the high cost, including hospitalisations (52%), medication (23%), 

consultations (9%), additional investigations (8%), loss of work (6%), and cost related to 

paramedical procedures (2%) [14]. In Australia, the annual cost estimate of the Australian 

economy due to AF from 2008 to 2009 was at least 1.25 billion Australian dollars (AUD) 

through medical costs, including the costs of those with long-term care disability and loss of 

productivity. This is equivalent to AUD 5,200 per annum for every person with AF [15].   

AF risk factors and underlying comorbidity  

There is increasing evidence indicating that many factors, such as chronic diseases and other 

reversible triggers, increase the risk of developing AF [7]. Some of these risk factors could be 

modified to reduce AF, while other factors such as (age ≥40 years), sex, genetic predisposition, 

and ethnicity cannot be modified.  

Old age is an independent risk factor for AF. Prospective cohort studies have shown that the 

lifetime risk for developing AF is about one in four among people aged ≥40 years [9, 16]. The 



27 

 

Manitoba follow-up study demonstrated that the AF incidence increases with age from less 

than 0.5 per 1,000 person-years in people aged <50 years to 9.7 per 1,000 person-years in those 

aged ≥ 70 [17]. In terms of sex, males are 1.5 times at greater risk of developing AF than 

females [18]. The risk of AF is also associated with genetics and racial background. Data have 

shown that a family history of AF is associated with a 40% increased risk of AF [19]. The 

literature showed a 16% to 20% increased risk of AF for every 10% increase in European 

ancestry [20].   

It has been estimated that one out of three patients with AF has at least three associated 

comorbidities, and no comorbidity is present in only one out of five AF patients [21]. 

Hypertension has been identified as one of the major risk factors for developing AF. The 

Framingham study findings of 1994 indicate that males and females with hypertension are 1.5 

and 1.4, respectively, more likely to develop AF, compared to those who do not have 

hypertension [18]. Further, recent data (2015) from the community-based Prevention of Renal 

and Vascular End-stage Disease (PREVEND) study showed that there is an increased risk of 

AF incident (HR 1.11) in every ten mmHg increase in systolic blood pressure [22]. 

Heart failure is among the most significant risk factors for developing a stroke. People with 

heart failure are two to three times more likely to experience AF [18]. AF is present in about 

46% of patients with heart failure, and these people experienced worse prognosis, and poorer 

outcomes, than those without AF [23].  

Diabetes is significantly associated with increased risks of developing AF. A meta-analysis 

study has shown that people with diabetes had 39% more risk of AF than those who do not 

have it [24]. Also, patients who have diabetes and AF (concurrently) are 61% higher risk of 

all-cause mortality than those who have only diabetes [25].  Other chronic diseases associated 

with increased risk of AF were renal dysfunction, where AF occurs in 22% of the patients, 
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thyroid dysfunction (11.0%) [21], obstructive sleep apnoea (49%) [26], and dementia (15%) 

[27]. 

Potential reversible triggers such as alcohol consumption, hyperthyroidism, smoking, and 

cardiac surgery increase the risk of AF. Studies have reported AF in 30% to 40% of patients 

with coronary artery bypass graft surgery [28] and 37% to 50% of those following valve 

surgery [28]. Pooled data from trials and prospective cohort studies have identified acute heavy 

and chronic alcohol consumption as a significant risk factor for developing AF (126, 127). 

Smoking has also been found to increase the risk of AF. Current smokers have a 32% increased 

risk of AF relative to non-smokers [29]. 

Targeting the risk factors early before AF manifest clinically could prevent or reduce AF 

progression and subsequent stroke prevention. Adequate knowledge about AF could guide 

people to identify and avoid risk factors for AF. This strategy is essential, especially in people 

with heart failure, in whom the new onset of AF has a significant effect on mortality compared 

with those who do not have heart failure [23]. Also, it has been shown that patients with heart 

failure who subsequently develop AF experienced a worse prognosis than those with AF who 

later develop heart failure [30].  

AF as a risk factor for stroke 

AF is associated with a five-fold increased risk of ischaemic stroke [31]. Approximately 30% 

of all ischaemic stroke events are related to either previously known [32, 33] or newly-

diagnosed AF at the time of stroke [34]. Due to AF, the attributable risk of stroke increases 

with age, from 1.5% in stroke patients aged 50 to 59 years, 9.9% in those aged 70 to 79 years, 

and 23.5% in those aged 80 to 89 years [31]. Moreover, AF-related ischaemic stroke is more 

severe and costly and associated with higher mortality and stroke reoccurrence than non-AF 

strokes [35, 36].  
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In Australia, AF has been similarly reported to be responsible for many cases of ischaemic 

strokes and death. The Adelaide Stroke Incidence Study of 148,000 patients has shown that AF 

was responsible for 36% of ischaemic strokes [37]. Also, of the 318 events identified over 12 

months, new onset of AF was diagnosed at a presentation in 26 events, and additional new 

onset of paroxysmal AF was diagnosed in 11 events during cardiac monitoring [37]. 

1.1.3. AF diagnosis 

There are several tests to confirm the presence of AF in clinical practice. The diagnosis is 

commonly performed when a patient presents with symptoms suggestive of AF or incidentally 

during a medical assessment for other disorders [38]. These tests include ECG- a snapshot of 

electrical activities of the heart; Holter monitor (worn 24 to 48 hours); mobile cardiac 

monitoring (worn for up to 30 days); intermittent event monitor (portable ECG); and loop 

recorder (a small matchstick-sized implantable device used for several years) [39]. An example 

of an ECG recording of AF diagnosis is shown in Figure 2. The Australian guidelines for AF 

recommend a 12-lead ECG for AF diagnosis [12]. 

1.1.4. AF Management 

AF is managed with medications and procedures following its detection and diagnosis. The 

main goal of the treatment includes stroke prevention through preventing clots from forming, 

restoring and maintaining sinus rhythm to normal, and controlling the heart rate [4]. However, 

the choice of treatment options depends on the symptoms, AF progression, the underlying 

cause of the AF (risk factors), the patient’s stroke risk, and individual choice [4]. 

Medical procedures: Invasive and non-invasive techniques are available for managing AF, 

usually in combination with medications. These procedures are used to either restore the heart 

rhythm or control the rate to normal. Examples include electrical cardioversion, catheter or 

surgical ablation, and other medical devices such as left atrial appendage [12, 40]. 
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Medication: Medication is the most used treatment option for AF. Three different classes of 

medication are used: 

(i) Rate control medication: these are medications that slow down a fast heart rate to normal, 

preventing cardiac muscle weakening and subsequent complications. Also, by increasing 

the time for the ventricular filling, rate control medication can reduce AF symptoms and 

improve patients' quality of life [41]. Examples of rate control medications include β-

adrenoceptor blockers, calcium channels antagonists (non-dihydropyridine), and digoxin 

(only as second-line treatment). Amiodarone, β-adrenoceptor blockers, or calcium channels 

antagonists are recommended for acute control of ventricular filling rate [12]. Amiodarone 

is considered in symptomatic patients. Digoxin is recommended to aid acute control in 

combination with β-adrenoceptor blockers or calcium channels antagonists or as stand-alone 

when other drugs are contraindicated  [12]. 

(ii) Rhythm control medication: these are medications (also known as anti-arrhythmic drugs) 

use for restoring the heart rhythm to normal [42]. These drugs synchronise the activities of 

the atria and ventricles and improve blood flow from the atria to ventricles leading to a 

reduction in AF symptoms [40]. Examples of such medications are flecainide, amiodarone, 

propafenone, and tocainide. The Australian guideline recommends flecainide (orally or 

intravenously) to be considered for fast conversion to normal sinus rhythm: while 

Amiodarone for a long-term rhythm control [12].  

(iii) Anticoagulant medication: these are medications used to prevent stroke and systematic 

embolism.  Appropriate use of oral anticoagulation (OAC) therapy in patients diagnosed 

with AF reduces stroke risk by 64% and mortality by 25% [43, 44]. Patients with AF can be 

stratified based on stroke risk scores: Congestive heart failure, Hypertension, Age ≥75 years, 

Diabetes, Prior stroke, Vascular disease, Age 65-74 years, Sex (CHA2DS2-VASc score or 
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the similar “sexless” CH2ADS2-VA in the recent Australian guidelines) to determine the 

need for guideline-recommended OAC therapy [4, 12]. The Australian guideline 

recommends OAC therapy in patients with a CHA2DS2-VA score of ≥2 (unless there was a 

contraindication to OAC); and consideration for anticoagulation in those with a CH2ADS2-

VA score of one [12]. 

Warfarin (vitamin K inhibitor) was the commonly used OAC therapy in patients with AF. 

However, the use of warfarin has been declining in clinical practice due to its unfavourable 

risk profile, major bleeding events (for example, intracranial haemorrhage, hematemesis, 

gastrointestinal bleeding, and intraocular bleeding), physician preference, and patient 

refusal (possibly due to the adverse effects) [45]. The newer OAC (NOAC) therapies such 

as the direct thrombin inhibitor (dabigatran) and factor Xa inhibitors (apixaban, rivaroxaban, 

and edoxaban) are relatively safe, easier to use (no need for routine blood tests), and are 

effective in preventing thromboembolic events in patients with AF [46]. A meta-analysis of 

randomised trials demonstrates that the NOACs had a favourable risk-benefit profile, with 

significant reduction in stroke and mortality across many groups of patients with AF, 

compared with warfarin [47]. 

In Australia, apixaban, dabigatran, or rivaroxaban is recommended in preference to warfarin 

in patients with non-valvular AF (AF in the absence of moderate to severe mitral stenosis) 

[12]. However, warfarin is recommended in patients with valvular AF (AF with moderate 

to severe mitral stenosis), and NOAC should not be used [12].   

In Tasmania, following the introduction of the newer therapy, data on prescribing patterns 

have shown that the NOAC is the most prescribed OAC therapy (2011 to 2015), compared 

with warfarin and antiplatelets [48]. Also, NOAC therapy was commonly initiated in 
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patients with a new AF diagnosis, with apixaban as the most frequently prescribed OAC 

[48]. 

1.1.5. AF under-detection 

AF often goes undetected due to the lack of symptoms and awareness in the general population 

[49]. Individuals with asymptomatic AF represent 30% of patients with AF, and they are less 

likely to seek healthcare and subsequent treatment because of the arrhythmia [50]. In 

asymptomatic individuals, the first manifestation is often associated with severe complications, 

including stroke [51].  Studies have shown that stroke is the first clinical presentation in up to 

5% of people with asymptomatic AF [52, 53]. Thus, given the availability of OAC and 

guidelines for their use among eligible patients diagnosed with AF, individuals with 

asymptomatic undiagnosed AF could be identified through screening and potentially benefit 

from OAC therapy [4]. Screening for AF has been recognised by many international expert 

groups and AF guidelines as an essential strategy for improving AF detection and potentially 

reducing strokes in the community [5, 12, 54, 55]. 

1.1.6. Screening for AF 

The World Health Organization defined screening as: “The presumptive identification of 

unrecognised disease in an apparently healthy, asymptomatic population using tests, 

examinations or other procedures that can be applied rapidly and easily to the target 

population” [56]. The three screening strategies to identify the target population who may be 

asymptomatic and at high risk of AF include [57]: 

1. Targeted screening: this strategy involves a screening for AF that is targeted at people 

with a higher risk of developing AF. For example, patients with heart failure, high blood 

pressure, previous stroke/transient ischaemic attack (TIA), or diabetes mellitus. These 

categories of patients could be identified using patients’ registers at general practices or 

approached at speciality clinics, for example, hypertension clinics [58]. 
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2. Whole population screening: this approach involves screening everyone aged 65 years and 

older (defined study population). Example STROKESTOP Study [59], where all residents 

aged 75 years and older were identified using the population registry invited for AF 

screening.  

3. Opportunistic screening: this is screening for AF is otherwise called “opportunistic case 

finding,” where a healthcare professional takes the opportunity to check for AF during a 

consultation. In Australian guidelines, opportunistic screening was described as AF case 

finding at point-of-care in the clinic or community in people aged ≥65 years [12]. In this 

thesis, the definition of opportunistic screening provided by the Australian AF guideline 

was employed, i.e., AF case finding in the community at public places. Opportunistic 

screening in the community at pharmacies was conducted in Sydney, Australia [60].  

The WHO set out criteria to determine the suitability of a disease for screening [56]. Following 

the publication of these criteria, many experts have examined AF in relation to these criteria. 

The experts concluded that AF had fulfilled most of the criteria for screening of disease [61-

63].  

AF screening has been demonstrated to identify 1.4% of people aged ≥65 years with previously 

undiagnosed AF [64]. Therefore, since screening strategies in the community and the general 

practice can increase detection of previously undiagnosed AF, it could be considered for 

implementation in the community. Also, the AF knowledge of the public could be improved 

through educational interventions to sensitized people in the screening and guide them to avoid 

risk factors leading to AF.  
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1.2.0. Literature Review 

A review of the literature was conducted to (i) identify AF guidelines and expert groups 

supporting screening for AF; (ii) identify international debates and rationale for screening; (iii) 

provide benefits and limitations of screening; (iv) assess AF knowledge of the public as a 

possible barrier to the uptake of AF screening; and (v) summarise the literature on AF screening 

studies in Australia, and screening programs with health promotional programs.  

1.2.1. Methods 

Literature search 

We undertook a search of the literature using four electronic databases; Medline through 

Pubmed, Scopus, Embase via Ovid, and the Cumulative Index to the Nursing and Allied Health 

Literature (CINAHL; EbscoHost). Other relevant articles were searched from the manual 

search of the reference list of included articles. The search was performed using the following 

search terms as Medical Subject Heading (MeSH) and free text; “atrial fibrillation,” “screening,” 

“detection,” “identification,” “unknown,” “undetected,” “undiagnosed,” “silent,” “knowledge,” 

“education.” The strategy used for the literature search using these terms is shown in Appendix 

1.  

Eligibility criteria 

In this review, community-based screening for AF was defined as the process of early detection 

using non-invasive and simple tests, which can be applied rapidly to large numbers of people 

in the general population to identify those who are potentially eligible for initiation of stroke-

preventive therapy [65]. An educational intervention refers to any activity intended to improve 

AF knowledge or awareness of the general population in electronic or online campaigns, 

lectures, advertisements, or the distribution of educational materials. Knowledge of AF was 
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defined as an understanding of or information about AF that was acquired from experience or 

authoritative external source; while, awareness refers to perception about AF [66].   

Peer-reviewed articles and editorials published in the English language from the inception of 

the databases to September 2020 were eligible for review based on the following criteria:  

(i) Community-based screening for AF conducted among individuals with undiagnosed AF. 

(ii) Studies on assessment of AF knowledge of the public. 

(iii) The studies (i and ii) conducted in community settings, such as public events, residential 

homes, community pharmacies, or other community centres. 

Exclusion criteria included: 

(i) Studies conducted among individuals already diagnosed with AF. 

(ii) Studies conducted among specific populations such as patients with stroke, cardiac 

implantable devices, and on hospital admission. 

(iii) The study conducted at a general practice and hospitals. 

Screening of studies and selection process were conducted using Endnote version X8 and 

Covidence online software [67]. Figure 4 illustrates a summary of the literature source and the 

selection process. 

1.2.2. Results 

The search from the electronic databases and other sources generated 3,486 articles, of which 

599 duplicates were removed. After screening by title and abstract, the full texts of 309 articles 

were assessed for eligibility. Of these articles, 264 were removed based on the eligibility 

criteria. A total of 45 articles comprising editorials and studies on community-based screening 

for AF and AF knowledge of the public were included in this review. Tables 2 and 3 summarise 

the community-based screening studies with health promotion programmes and screening 

studies conducted in Australia, respectively.  
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Figure 4. PRISMA flowchart: study selection process 
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1.2.2.1. AF guidelines and expert groups supporting screening for AF 

Internationally, some AF guidelines and key groups have recommended opportunistic 

screening for AF among people aged ≥65 years and initiation of OAC therapy among those who are 

eligible. These guidelines/recommendations are shown in Table 1. 

Table 1. Guidelines/expert groups recommendations 

Year Guideline/Expert group Recommendations 

2020 European Society of Cardiology [4] • “Opportunistic screening for AF by pulse palpitation or an ECG 

rhythm strip in patients aged ≥65 years, and consideration for 

systematic screening in those aged ≥75 years or those at a high-risk 

stroke” [4]. 

• “Individuals undergoing screening should be informed about the 

significance and treatment implications of detecting AF.” 

• “A structured referral platform is organised for screen-positive 

cases for further physician-led clinical evaluation to confirm the 

diagnosis of AF and provide optimal management of patients with 

confirmed AF.” 

• “A definitive diagnosis of AF in screen-positive cases is established 

only after a physician reviews the single-lead ECG recording of 

≥30s or 12-lead ECG and confirms that it shows AF0”.  

2018 

 

National Heart Foundation of Australia 

and Cardiac Society of Australia and 

New Zealand [12] 

Opportunistic point-of-care screening in the clinic or community in 

people aged ≥65 years [12].  

 

2018 

 

Korean Heart Rhythm Society [68] 

 

“Opportunistic screening for AF is recommended by pulse taking or 

ECG rhythm strip in patients ≥65 years of age” [68]. 
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2017 

 

AF SCREEN International 

Collaboration [54]. 

“Single-time point screening of people aged ≥65 years in the clinic or 

community appears justified based on the yield of screening and 

likely cost-effectiveness” [54]. 

2017 

 

The European Heart Rhythm 

Association [5]. 

“Opportunistic screening for AF by pulse palpitation or an ECG 

rhythm strip in patients aged ≥65 years, and consideration for 

systematic screening in those aged ≥75 years or those at high risk” [5]. 

2014 

 

National Institute of Healthcare and Care 

Excellence [69] 

Manual pulse palpitation to detect the presence of AF in patients 

presenting with any symptoms suggestive of AF [69].  

2014 

 

American Heart Association and the 

American Stroke Association [70] 

“Active screening for AF in primary health care settings in patients 

aged ≥65 years by pulse assessment, followed by ECG, as indicated, 

can be useful” [70]. 

2010 

 

European Primary Care Cardiovascular 

Society [71] 

Pulse palpitation in all patients aged 65 years, and anyone routinely 

receiving cardiovascular follow up [71]. 

 

1.2.2.2. Controversies and rationale for AF screening in the community 

Despite the increasing evidence justifying the benefits of AF screening, controversy remains 

regarding its utility in the community. In 2019, the UK National Screening Committee (NSC) 

review did not recommend population screening for AF in adults based on the following reason 

[72]:  (i) it is uncertain if the different types of AF have the same risk for stroke, (ii) it is unclear 

how effective treatment for AF is among people identified through screening, and (iii) there is 

no evidence on whether the population screening is more beneficial than the current approach 

(opportunistic case-finding in clinical practice). Also, the 2019 American College of 

Cardiology/American Heart Association-Task Force on Clinical Practice Guidelines and the 

Heart Rhythm Society did not recommend population screening for AF with ECG based on the 

report of the 2018 US Preventive Services Task Force Recommendation Statement (USPSTF) 

[73, 74]. The 2018 USPSTF report concludes that the current evidence on AF screening is 
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insufficient to determine the balance of benefits and harm of AF screening with ECG in adults 

with asymptomatic AF [73]. 

The premise that screening-detected AF is low risk compared to AF identified after clinical 

presentations can be addressed based on the available evidence. In a Swedish prospective 

cohort screening for AF, 26% of those with screening-detected asymptomatic AF developed 

permanent AF during a 5-year follow-up period [75]. This finding suggests that asymptomatic 

AF detected through screening has a clinical development similar to symptomatic AF. Another 

follow-up cohort study of 5,555 patients in the UK showed that untreated incidentally detected 

asymptomatic AF (which closely resembles screen-detected AF) resulted in an adjusted stroke 

rate of 4% and a mortality of 7% in the first 1.5 years after diagnosis [76]. Whereas the adjusted 

stroke rate and mortality rate among those treated with warfarin in the year following diagnosis 

were approximately 1% and 4%, respectively [76].  

Data from the EurObservational Research Programme-AF (EORP-AF) Pilot Registry 

strengthened the evidence that asymptomatic AF is not low risk [77]. The study compared 

3,119 patients with asymptomatic and symptomatic AF in terms of clinical presentation, 

management, and outcomes [77]. The mortality rate at one year was found to be two-fold higher 

in patients with asymptomatic AF than those with symptomatic AF [77]. Another study also 

indicated that people with undiagnosed asymptomatic AF are three times more likely to 

experience ischaemic stroke before diagnosis compared to those with symptomatic AF [78]. 

The above studies demonstrated that asymptomatic AF is not a low-risk disorder and, thus, 

carrying a similar risk of stroke as symptomatic-clinically detected AF. Also, these studies 

suggest that asymptomatic AF detected through screening may respond to OAC therapy with 

a reduction in both stroke and mortality risk. This evidence supports the potential benefits of 

AF screening in preventing the risk of stroke and mortality in the community.  
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Lack of high-quality RCT evidence  

Some experts also opined that evidence from large RCTs is needed to confirm the clinical 

benefits of AF screening and the efficacy of initiated OAC therapy to reduce stroke in those 

with screening-detected AF [79-81]. However, the report of the AF SCREEN International 

Collaboration consisting of over 150 experts in the field of AF from 37 countries suggests that, 

although a large scale RCT will strengthen the evidence, the screening for AF is justified based 

on the current knowledge that screening-detected AF is not low risk and could be considered 

for screening [54].  

Findings of the 5-year follow-up prospective study of 81 patients (aged 75 to 80 years) with 

known AF after screening may tentatively support the clinical benefit of screening with regards 

to reducing stroke risk [75]. The study showed a significant decline in the incidence of 

ischaemic strokes from 14.5 to 9.1 per 1000 persons per year in the intervention group (patients 

with screen-detected AF), compared with the control group [75]. Further, the study 

demonstrated a high treatment persistence (94.0%) with OAC therapy during the 5-year follow-

up period. However, this study was limited by the lack of a randomised control group and a 

small sample size. Therefore, no definitive conclusion can be drawn from the findings. 

No need for expensive technology to screen for AF 

The advancement in technology has provided novel screening devices that simplify detection 

and could make consultation time more productive [63]. The new technologies include the 

handheld single-lead ECG (example, the Kardia Band that allows users to record heart rhythm 

using an Apple Watch [82]), the oscillometry (for example, blood pressure monitor with an 

algorithm to detect AF -Microlife Watch BP Home A [83], and the photoplethysmography [57, 

84]. A systematic review has shown that these devices have been validated and demonstrated 
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a reasonable diagnostic accuracy (sensitivity and specificity) and could complement AF 

screening by pulse palpitation [57].  

Potter and Le Lorier (2015) argued that costly new technology is not necessary for AF 

screening and that doctors can do a pulse assessment in every consultation, especially in those 

at high risk [85]. Neubeck et al. 2017 contended that AF detection through pulse check by 

doctors might not be practically possible due to the relatively short time (average of 10 minutes 

per patient) for consultation [63, 86], and the time spent checking the regularity of the pulse 

may be longer and take up the relatively brief consultation time [54]. Even though pulse 

palpitation has a sensitivity of 92% (95%CI 85 - 96), the specificity is low 82% (95%CI 76 - 

88) when compared with the newer devices such as the single-led ECG devices with a 

sensitivity of 97% (95%CI 95 - 99) and specificity of 95% (95%CI 88 - 98) [87].  

The special oscillometric blood pressure monitors (Microlife WatchBP Home A and Microlife 

WatchBP Office) detect AF by checking the regularity of pulses  [83]. These devices could be 

used in general practice and offer a dual purpose of blood pressure monitoring and AF detection. 

A review and meta-analysis of diagnostic accuracy of the Microlife WatchBP Home A monitor 

among patients estimated an average sensitivity of 98% (95%CI 95 - 100) and specificity of  

92% (95%CI 88 - 96) [88]. The Microlife WatchBP Home A has been validated in a real-world 

primary care setting among 5,969 patients aged ≥65. The study reported a sensitivity of 80.6% 

(95%CI 69.5 - 88.9) and specificity of 98.7% (95%CI 95 - 100) [89].  Following the findings 

of validation studies involving approximately 2,300 participants, the UK NICE recommended 

using the Microlife WatchBP Home A for screening patients aged ≥65 years in primary care 

settings [90]. 

Although other screening devices have been widely utilised in community-based screening 

programmes for AF, studies using the Microlife WatchBP Home A monitor are limited in the 
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literature. Most of the studies were validation studies among high-risk patients to determine 

the diagnostic performance of the device [89, 91, 92]. One study used this device for AF 

screening among 101 nursing home residents aged ≥65years and identified an AF detection 

rate of 6.9% [93]. There is, therefore, a need to utilise Microlife WatchBP Home A in a 

community-based screening programme for AF to confirm its utility.  

Need for optimal methods and strategies for AF screening   

Vincent Thijs (2017) expressed concern regarding the optimal method for AF screening [94]. 

He argued that the available evidence demonstrating the effectiveness of systematic and 

opportunistic screening strategies, as compared to routine clinical practice, was based on the 

results of a single study [95]. The study was also conducted in the warfarin era before 

introducing newer non-vitamin K antagonists with enhanced safety profile [94]. Patrick Moran 

(2019) added considerable uncertainty about how AF screening would be rolled out and 

implemented in practice, considering the high level of heterogeneity in the target population, 

screening tests, and strategies used in previous studies [79]. The current 2020 ESC guidelines 

noted that there should be a structured referral pathway to confirm AF diagnosis and optimal 

management in those with positive screening results [4]. Also, the AF SCREEN International 

Collaboration paper suggests that the setting for AF screening should be individualised based 

on country- and health care system-specific requirements, and resources and screening could 

be linked to existing public health programmes (example, flu vaccination and other screenings) 

for sustainability and scalability [54]. 

Is AF screening cost-effective? 

Some experts are concerned that the current evidence on cost-effectiveness was based on 

simulation modelling [79, 80]. Adding that data from outcomes-based RCTs is needed to 

strengthen the available evidence. In a different opinion, the AF SCREEN International 
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Collaboration asserts that: AF screening is justifiable based on studies on cost-effectiveness 

modelled in Australia [60], Ireland [96], Japan [97], the Netherlands [98], Sweden [99], and 

UK [95]. 

The UK study has shown that both screening strategies were cost-effective, but opportunistic 

screening with pulse palpitation in primary care was found to be more cost-effective than 12-

lead ECG systematic screening [95]. Although cost-effectiveness depends on the detection rate, 

age cut-point, screening frequency, and the available health care system, applying the evidence 

should be with caution in other settings.  

Single time-point screening for AF 

Some screening studies relied on a single time-point AF detection method which has the 

possibility of missing people with paroxysmal AF. These people may not have an episode of 

AF during the screening; thus, screening strategies should consider this limitation [100]. To 

address this potential setback, some screening studies are now employing prolonged 

monitoring or multiple measurements with higher tendencies of detecting paroxysmal AF. For 

instance, in the STROKESTOP study, intermittent single-lead ECG screening was conducted 

twice daily for two weeks among the 75 to 76-year-old population in Sweden [59]. The 

detection rate of new AF cases in the initial ECG recording was 0.5%, which increased to 3% 

after repetitive measurements.  

A multiple time-point screening for AF among a non-Caucasian population was shown to 

increase the detection rate compared to the one found among Caucasians [84]. This strategy 

was employed among 2,074 participants aged ≥40 years at 50 rural communities in India. The 

study identified 1.6% of undiagnosed AF, a detection rate that is three times more than 

previously reported in India (0.2%) [101] and similar to rates found in North America and 

Europe using single time-point screening [84]. 
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Another study by Turakhia et al. 2015 has demonstrated the feasibility of prolonged continuous 

ECG monitoring in improving the detection rate for AF [102]. The study involved 14-day 

continuous ECG monitoring of participants aged ≥55 years with more than two risk factors for 

AF. AF was detected in 5.3% of the participants.  

Does AF fulfill the WHO criteria for screening a disease? 

The WHO has set out criteria to appraise the validity of a screening programme for disease 

[56]. The four main aspects covered by the criteria include (i) knowledge of disease in terms 

of being a significant health problem, latent and symptomatic stage; (ii) knowledge of 

screening test, i.e., suitability and acceptability of the test to the target population; (iii) 

treatment of disease such as the availability of the accepted treatment, and (iv) cost-

effectiveness of the screening programme [56].  

Zink et al. 2017 asserted that considering the requirements of these criteria, there is not enough 

evidence to warrant AF screening and align it in structured care [103]. However, some studies 

have examined the suitability of screening for AF according to the WHO criteria and suggest 

that AF has met the majority of the criteria based on the available evidence that the disorder is 

a significant health problem, with an accepted effective treatment [61, 63]. The screening tests 

for AF are acceptable, and the cost of case-finding and treatment is economically balanced [61, 

63].  

Acceptability of AF screening by the target participants 

One of the critical factors determining the effectiveness of a screening programme is its 

acceptability by the target participants [104]. Reports from screening studies have shown that 

most of the target population accepts the screening programme (based on feedback from 

participants or health professionals) [59, 105, 106]. For example, in a randomised controlled 
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trial in the UK, acceptability was assessed by administering questionnaires to screened 

participants [95]. At the end of the study, 95% responded that the screening was important [95].  

Screening for AF is also accepted by health professionals such as primary care physicians [107], 

pharmacists [108], GPs, receptionists, and practice nurses [105]. In a Canadian study at primary 

care clinics, AF screening was conducted by 133 primary care physicians using iPhone/ECG 

[107]. At the end of the three months, the acceptability of the programme by the participating 

physicians was evaluated using a questionnaire (Likert-scale). The results indicated that most 

physicians accepted the screening, with high perceived benefits and ease of integration into 

routine clinical practice [107].  

The acceptability of AF community-based screening programmes in the community could be 

influenced by the acceptability of newer AF screening tests and settings by the target 

population. Settings within the community, such as general practices, pharmacies, public health 

programmes, clubs, public events, community, and organisation venues, may be more 

acceptable to people who regularly use them. Thus, the acceptability of screening tests and 

settings to the target participants should be considered in the design of community-based 

screening. 

Screening for AF is safe 

Screening for AF is relatively safe, unlike other screening tests that are associated with 

discomfort and the lengthy waiting time for results [63]. Most of the tests are non-invasive, 

quick, and painless. Further, a review of the effectiveness of screening studies has shown that 

a screening programme for AF is not associated with adverse events [109]. However, a few 

screening methods involving prolonged monitoring have been reported to be associated with 

skin irritation from electrodes and patches [54].  
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While the debate “to screen or not to screen” continues, available evidence has shown that the 

screening program for AF has the potential to offer some benefits in the community. Figure 5 

illustrates the summary of a scenario of screening and non-screening. 

 

 

 

 

  

 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

Figure 5. An outline of screening and no-screening 

(ECG, Electrocardiograph; NICE, National Institute for Health and Care Excellence; RCT, Randomised 

Controlled Trials) 

No screening for AF Screening for AF 

Initiation of oral anticoagulation therapy (OAC) 

• Declined incidence rate of stroke 

by 5.4/1000/year/person [74] 

• Utilisation rate 94% [74] 

Reduced stroke risk by 64% [44] 

Utilisation rate 79% [70] 

No screening for AF 

Stroke in 30% of people 

with unknown AF [37] 

General population 

AF detection 

• Development of symptoms 

• Incidental detection 

• After stroke or heart failure 

AF diagnosis (using 12-lead ECG) 
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1.2.2.3 Benefits of screening for AF 

Community-based screening offers two significant advantages related to stroke prevention in 

the community: (i) detecting people with previously undiagnosed AF, and (ii) improving 

utilisation of OAC therapy in those with untreated diagnosed AF.   

Improving early detection of AF 

Screening for AF has been demonstrated to increase the detection rate of previously 

undiagnosed AF in the general population. In a systematic review of screening studies for AF 

by Lowres et al. 2013 [84], 30 studies consisting of 122,571 participants from nine countries 

were included. The overall incidence of previously undiagnosed AF identified in the single 

time-point screening was 1.0% (95% CI 0.89 to 1.04), increasing to 1.4% (95% CI 1.2 to 1.6) 

in those ≥65 years [84]. The proportion of participants with previously unknown AF who were 

identified to be eligible for OAC therapy was 67% [84]. Also,  data from a UK RCT and a 

recent meta-analysis have demonstrated that the two AF screening strategies (opportunistic and 

systematic)  are more effective in detecting AF compared to routine practice [110] and no 

screening [111]. The two strategies were found to detect 0.59% per year of additional cases of 

undiagnosed AF over routine practice [110]. 

Opportunistic screening for AF has also improved its detection rate in rural and low-resource 

settings [112]. In 2017, McLachlan and Gavino examined screening studies for AF in a rural 

population across eleven countries [112]. The pooled prevalence of undiagnosed AF from the 

included studies was 2.1% (95% CI 1.97 - 2.13) and ranged from 0.3% to 10.9%. In Kenya, 

screening for AF was conducted at a hospital in a rural community 50 kilometres away from 

an urban area [113]. Fifty participants were screened for AF using a smartphone-enabled 

single-lead ECG device. Participants with suspected AF were confirmed using 12-lead ECG, 

and a prevalence rate of 8.0% previously undiagnosed AF was detected from this study.     
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Opportunistic screening for AF has provided an opportunity for early detection of AF during 

primary health care programs such as annual influenza vaccination [114], routine health checks 

[115], and diabetes foot screening reviews at podiatry [116]. For example, in the UK, 5,000 

patients with diabetes were screened during annual foot checks at podiatry services. An AF 

prevalence of 0.2% was detected by checking the pulse irregularities of the feet by the 

podiatrists and subsequent confirmation using the 12-lead ECG [116].  

Identifying people with undertreated diagnosed AF 

There is an increasing rate of OAC underutilisation among patients with diagnosed AF [37]. 

As shown in the worldwide anticoagulant registry data across nine countries, 38.0% of patients 

with a CHA2DS2-VASc score of ≥2 did not receive OAC therapy [117]. Community-based 

opportunistic screening for AF has been demonstrated to identify patients with undertreated 

AF and provided a pathway for initiating or reinitiating OAC therapy [59]. For instance, in a 

Swedish population-based study, 666 (9.3%) were found to have previously diagnosed AF [59]. 

Of this number, 149 (22.0%) were not receiving OAC at the time of the study. Through the 

screening, OAC was initiated in 70 (47.0%) after a follow up [59]. This finding also suggests 

the need for incorporating well-defined referral pathways and a follow-up of both patients with 

newly diagnosed AF, and those with undertreated previously diagnosed AF. 

Other benefits of community-based screening include: 

Detection of other heart rhythm disorders 

Screening for AF detects other existing undiagnosed heart disorders such as ectopic beats and 

sinus arrhythmia in addition to AF. In a study involving 220 participants by Omboni and 

Verberk (2017), supraventricular ectopic beats were detected in 4% of the participants [83]. In 

another screening study, premature atrial contractions were detected in 3%, premature 

ventricular contractions in 2%, and sinus arrhythmia in 2% of the participants [89]. 
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1.2.2.4. Limitations of AF screening  

False-positive results 

AF screening methods, particularly pulse palpitation, may result in false-positive results that 

may subject participants to additional tests [87]. In an opportunistic screening of 1,000 

participants in pharmacies using pulse palpitation and iPhone/ECG, 44 out of 66 cases of 

suspected AF detected through pulse palpitation were found to be false positives [60]. Wiesel 

et al. 2013 conducted a study to assess the feasibility of AF screening when taking blood 

pressure at home [118]. Of the 117 participants that complied with the study protocols, eight 

in 16 subjects had a false-positive AF diagnosis. Further, another screening study determined 

the diagnostic performance of Microlife WatchBP Home A by comparing it with a reference 

standard single-lead ECG. Of the 5,969 high-risk patients screened, the device correctly 

detected 58 cases of undiagnosed AF and produced 79 false-positive results [89].  

Anxiety due to AF positive diagnosis 

As with other diseases, screening for AF may also result in anxiety due to positive diagnosis. 

In the SAFE study, an anxiety score at 17 months was significantly higher in the participants 

with a screen-positive result on ECG than those with a screen-negative diagnosis [95]. 

Therefore, adequate counselling and participants’ education should be part of community-

based screening to reduce the possible anxiety by the participants due to the outcomes of the 

screening.    

1.2.2.5. Improving the effectiveness of screening for AF  

Community-based screening with health promotional strategies 

In the past few years, there has been an interest in utilising health promotion strategies in the 

form of educational programs and awareness campaigns to improve the effectiveness of 

community-based screening programmes [60, 119-122]. Table 2 illustrates the summary of 

such studies. The Heart Rhythm Society/American College of Physicians conducted AF 
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screening with educational interventions among 772 non-AF patients and caregivers at five 

internal medicine practices in the US [123]. Patients with at least one AF risk factor such as 

diabetes, hypertension, heart failure etc. were invited for the screening during clinic sessions. 

AF educational materials in the form of links to websites of AF patient organisations were 

provided to the participants while waiting for appointments [123]. The participants expressed 

their satisfaction with the educational value of the screening, and more than 90% of the 

participants felt that their awareness of the association between AF and the risk of stroke had 

improved after the screening [123]. 

Sandhu et al. 2016, conducted AF screening among 1,145 participants at 30 community 

pharmacies in Canada [120]. Screening sessions were promoted through local newspapers, 

display of flyers at pharmacies, verbal notification by the pharmacists, campaigns at social 

media platforms, and the websites of pharmacies, Heart and Stroke Foundation Canada [120]. 

During the screening sessions, participants were provided with educational materials and 

counselling on AF. At the three-month follow-up period, 78.3% of the participants expressed 

satisfaction with the screening, and 80.0% retained the knowledge that AF is a risk factor for 

stroke [120].  

Another screening study was conducted in three health centres in Spain by Sanmartin et al. 

2013. The screening sessions were combined with the educational programme “Pulse week” 

through the distribution of AF information leaflets and invitations for screening [124]. Three 

months after the programme, the rate of appointments for AF in the referral cardiology 

department of the health centres increased by 8.6%. A few other studies incorporated 

educational programs in the form of verbal and distribution of printed materials [60], printed 

and electronic media campaigns [122], and through onsite health talks and distribution of 

electronic educational materials [125].  



51 

 

While some of these strategies have been shown to improve the effectiveness of screening 

programmes, only a few studies evaluated their impact on improving AF knowledge and 

detection in the community. Also, there is a lack of information related to the development and 

validation of such AF educational materials in the literature. Future studies should consider the 

readability level and literacy level of the target participants while developing AF educational 

materials.  

The summary of community-based screening studies with awareness/educational interventions 

is shown in Table 2.
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Table 2. Summary of community-based screening studies with awareness/educational interventions 

Studies Country/ Setting Target group 

/sample size 

Prevalence of 

undiagnosed AF (%) 

Awareness/educational method Awareness/ 

educational material 

Impact of the 

intervention 

Da Costa et al. 2020 

[126] 

Ten countries 

Pharmacies, 

community centres 

≥40 years 

2762 

0.2 Distribution of flyers, social media, 

podcast, and Health Pioneers report 

 

Flyers, podcast Not reported 

Mccabe et al. 2019 

[127] 

US 

community centres 

≥18 years 

83 

No AF was detected Advertisements in local newspapers, 

newsletters, posters, and brochures. 

Health talks at screening venues 

Distribution of handouts 

Animations, handouts, 

posters 

Increase in 

knowledge about AF 

symptoms, benefits 

of self-monitoring, 

and confidence to 

recognise AF 

Rosenfeld  

et al. 2019 [123] 

US 

 

 

>18 years 

 

772 

2.2 Sharing of links to online educational 

resource materials. 

Online educational 

resource materials. 

More than 90% of 

the participants felt 

that their AF 

awareness had 

improved  

Sandhu  

et al. 2016 [120] 

Canada 

 

 

≥65 years 

 

1,145 

2.5 Advertisement  

Flyers displayed at pharmacies, verbal 

notification by the community 

pharmacists, social media, heart and 

Stroke Foundation Canada, pharmacy 

websites, local newspapers, and AF 

screening sessions 

Flyers Not reported 

Chan and Choy 2017 

[122] 

Hong Kong 

 

Territory-wide 

≥65 years 

 

13, 122 

1.8 Advertisement through media 

promotion and placement of posters in 

community centres and NGOs*  

Media promotion, 

posters 

Not reported 

Proietti et al. 2016 

[128] 

Belgium 

 

community centres 

≥18 years 

 

65, 747 

1.1 Press conferences, massive campaign 

on national radio, newspapers, and 

magazines, and via distribution of 

posters and flyers. 

Media promotion, 

questionnaire, posters 

and flyers 

Not reported 

Mike and Julia 2015 

[129] 

Lancashire 

11 community centres 

All ages 

 

464 

7.3 Live radio broadcast, media coverage 

in local papers, practical demonstration 

of pulse checking, public lectures  

Live radio broadcast, 

media coverage in 

local papers 

Not reported 
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Sanmartın  

et al. 2013 [124] 

Spain 

 

 

≥65 years  

 

1,532 

14.7 Education program through email Information leaflet 8.6% increase in the 

number of 

appointments for AF 

three months after 

the campaign 

Claes et al. 2012 

[121] 

Belgium 

 

 

≥40 years  

 

13, 564 

2.2 

 

Mass awareness campaign  Flyers, media 

campaign on national 

radio, newspapers and 

magazines 

Not reported 

Munschauer et al. 

2004 [125] 

US 

 

Senior centres and 

housing, worksites, 

community, and faith-

based centres 

≥50 years 

 

6, 203 

 

73.2% pulse detected 

11.0% irregular 

Distribution of slide kits, audio 

compact disk, questionnaire, and 

onsite lectures 

Slide kits, audio 

compact disk, 

questionnaire, and 

onsite lectures 

Improved awareness 

and knowledge on 

checking pulse rate 

(89% message 

retained)                      

0.5% of the 

participants who 

were able to identify 

pulse were later 

diagnosed as having 

AF and placed on 

medication 

Munschauer et al. 

1999 [119] 

US 

 

4-Centres from 

National Stroke 

Associations 

All ages 

 

178  

- A questionnaire survey, hands-training 

on pulse detection, distribution of 

educational materials  

Information booklets, 

questionnaire 

92% of the 

participants were 

able to correctly 

identify their own 

pulse 
NGO, Non-governmental organisations; US, United States 
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 1.2.2.6. Barriers to the implementation of community-based screening 

Several factors have been identified to be barriers to uptake of AF screening in the community. 

Some of the barriers are related to target population and AF detection at primary health care 

centres. 

Barriers related to target populations 

Some barriers to AF screening have been identified to be related to the target participants; these 

include lack of interest, fear of participation in research and being screened positive for AF, 

low participation rate, poor AF knowledge, and physical disability [5, 108]. Lowres et al. 2013 

evaluated barriers to community-based screening for AF using pulse palpitation followed by 

iPhone/ECG at community pharmacies [108]. Barriers related to the target participants 

included fear of being screened, fear of involvement in research, poor awareness of AF 

screening in pharmacies, and the perception that the pharmacist’s role does not include 

screening [108]. Improving AF knowledge in the community through educational interventions 

may allay these fears. 

A low participation rate of target participants: Current literature suggests that the participation 

rate of the target population can affect the effectiveness of community-based screening [5, 54]. 

The higher the proportion of at-risk population screened, the higher likelihood of the incidence 

of strokes potentially prevented [62]. The lower participation rate of target participants has 

been reported as one of the significant limitations of community-based screening programmes 

[5, 57], with about half of the participants that were approached participating in the 

programmes [53, 59, 95, 130]. A possible explanation for this limitation may be related to the 

failure in the design and implementation of screening programmes based on conceptual 

frameworks. These studies were not designed based on any theoretical framework. 
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The UK Medical Research Council guideline recommends that “appropriate evidence and 

theory should be identified to guide the development of interventions to increase the likelihood 

of success” [131]. Based on this recommendation, a number of conceptual models such as the 

Health Belief Model, the Theory of Reasoned Action and the Transtheoretical Model have been 

applied to inform the design of screening programmes for other disease conditions such as 

cervical [132], colorectal [133], and breast cancer [134], and chlamydia [135], but not yet in 

AF screening. Although conceptual models have been used in AF to understand better the 

relationship between AF mechanisms and clinical forms [136] and major components of AF 

pathophysiology [137], the design of community-based screening for AF should also be based 

on comprehensive models of behaviour that could address the major limitations hindering the 

effectiveness of such programmes. 

Low knowledge of AF in the community: Knowledge of AF can empower people to recognise 

signs and symptoms, become involved in AF screening, and seek treatment for AF [138]. 

Improved public knowledge of AF may translate into early detection and potential stroke 

prevention. However, early detection and subsequent management of AF to prevent a stroke 

event may be delayed if people lack knowledge about the condition [138]. In spite of the 

relevance of AF knowledge on early detection, limited information exists on knowledge of AF 

in the general population. Although AF knowledge of people (not diagnosed with AF) has been 

assessed previously [123, 138, 139], these studies were limited with the use of a tool that was 

not psychometrically validated. One of the studies used a tool that was assessed for content 

validity and reliability and reported low knowledge of AF in the older population [138]. The 

study showed that about 30% of adults ≥65 years who were at risk of AF could not identify 

common signs of AF [138].  
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There is a paucity of data from peer-reviewed studies on assessing, improving, and evaluating 

educational programs on AF knowledge in the Australian population. Most of the information 

on improving AF knowledge is available on the websites of some professionals organisations 

such as hearts4heart [140], Arrhythmia Alliance Australia [141], Heart Foundation [142], and 

Stroke Foundation [143], but access to such AF information may be limited to people who 

visited these websites. Recently, public awareness campaigns on AF have occurred in some 

general practices and pharmacies through hearts4heart [144]. However, only patients at 

general practices and customers attending pharmacies will benefit from these campaigns. Other 

people in the general population may not access such AF information. Educational intervention 

could improve and motivate individuals to seek AF-related information.   

Moreover, understanding the factors associated with AF knowledge of the public can guide the 

design and implementation of educational interventions. Such factors could be identified and 

specifically targeted for intervention. However, data on the determinants of AF public 

knowledge is limited in the published literature. One study reported having lower education 

and cognitive level, few GP visits, and rural location to be associated with lack of AF awareness 

[53].  

Barriers related to primary health care centres: Factors related to operating staff and workflow 

challenges have been identified to be barriers to screening in primary health settings. Factors 

such as lack of time and confidence to conduct AF screening, lack of remuneration, insufficient 

planning to allow time for screening, and poor familiarity with research protocols were some 

of the barriers identified to screening at pharmacies and general practice [108, 145].  
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1.2.2.7. Summary of studies on AF screening in Australia 

Studies on AF screening are few in Australia (Table 3). In 2013, Deif et al. reviewed the ECGs 

of 1,459 ambulatory pre-operative patients aged ≥65 years and reported a prevalence rate of 10 

(0.7%), of whom seven were eligible for OAC therapy, and none was anticoagulated [146].  

Lowres and her colleagues conducted an opportunistic screening for AF using iPhone/ECG in 

ten pharmacies in Sydney [60]. Of the total 1,000 customers aged ≥65 years screened, a 

prevalence of 15 (1.5%) undiagnosed AF was detected. All 15 participants with newly 

identified AF had a CHA2DS2-VASc score of ≥2, and nine were subsequently prescribed with 

OAC. The study also identified 23 participants with diagnosed AF who were unaware of their 

diagnosis (i.e., not informed by their GPs), despite 18 of them taking OAC [60]. This finding 

may be a critical gap in AF management at general practices that could be addressed by 

improving AF awareness and shared decision making between health care professionals and 

patients.  

A qualitative study was conducted to explore the experience of the participating pharmacists 

in terms of barriers and enablers of implementing screening for AF in pharmacies [108]. 

Potential barriers identified in this study included managing workflow, lack of time to perform 

screening, and fear of being screened and involvement in research by the target participants. 

The enablers reported were the use of health-promotion events, remuneration and combined 

cardiovascular screening [108]. In another study, the feasibility for AF screening by practice 

nurses and receptionists, and GPs reviewing the data was evaluated among 88 patients aged 

≥65 years at three general practices [105]. Although no new cases of undiagnosed AF were 

identified over the five-month study period, the study provided an insight into how confident 

operating staff were in the use of iPhone/ECG in AF screening. Nurses were confident in 
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performing the screening using the device, while receptionists were reluctant and were not 

confident of performing the screening.  

Another study determined the feasibility of AF screening by practice nurses using iPhone/ECG 

during an annual flu-vaccination [145]. The detection rate of undiagnosed AF among the 972 

participants aged ≥65 years was 8 (0.8%). Of these participants, seven (87.5%) had a 

CHA2DS2-VASc score of ≥2, and three (37.5%) were prescribed with OACs. This study 

supported the findings of Lowres et al. 2013 that combining screening with other health 

programmes could improve efficiency and acceptability and be potentially sustainable [108]. 

Recently, Orchard et al. 2019 tested the application of eHealth tools (iPhone/ECG, screening 

prompt and electronic decision support software) to support screening for AF in general 

practices. Of the 1,805 patients aged ≥65 years screened, 19 (1.1%) were identified to have 

previously undiagnosed AF [147]. Of these patients, 18 (95%) had a CHA2DS2-VASc score of 

≥2, and OAC therapy was initiated in 15 (83%). Integrating eHealth tools with electronic 

medical records could provide an effective way of improving AF detection at primary health 

centres (PHCs). This strategy has the potentials to overcome several barriers to screening at 

PHCs, such as lack of time, need for a prompt to remind staff to screen eligible patients for AF.    

Table 3 shows a summary of screening studies conducted in Australia.
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Table 3. Screening studies for AF conducted in Australia 

Study Number of 

participants 

Setting Target population Screening tool Undiagnosed AF 

detected n (%) 

Participants who were 

eligible for OAC n (%) 

Gwynn et al. 2020 [148] 619 Aboriginal communities in 

New South Wales, Western 

Australia, and the Northern 

Territory 

People aged ≥45 years iPhone/ECG 6 (0.6) 0 (0.0) 

Orchard et al. 2019 [147] 1,805 Eight general practices, 

Sydney 

Patients aged ≥65 years iPhone/ECG  19 (1.1) 15 (83.0) 

Orchard et al. 2016 [145] 973 Five general practices, 

Sydney 

Patients aged ≥65 years 

attending influenza 

vaccination 

iPhone/ECG 8 (0.8) 7 (87.5) 

Orchard et al. 2014 [105] 88 Three general practices, 

Sydney 

Patients aged ≥65 years iPhone/ECG No case 

identified 

- 

Lowres et al. 2014 [60] 1,000 Ten pharmacies, 

Sydney 

Pharmacy customers aged ≥65 

years 

iPhone/ECG 15 (1.5) 15 (1.5) 

Deif et al. 2013 [146] 2,802 Hospital, Sydney Ambulatory pre-operative 

population aged ≥65 years 

Routine ECG 10 (0.7)  0.0 

ECG, Electrocardiogram 
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1.2.2.8. Gaps identified in the literature 

Despite the increasing evidence and advocacy for AF screening based on available evidence, 

there are still unresolved issues that require answers from high-quality RCTs. These include: 

• Clinical benefits of screening for AF in reducing stroke and mortality 

• Most suitable population to screen 

• Most appropriate and valid screening device 

• Optimal screening strategies (opportunistic or systematic (population) screening) 

• Duration and number of times for screening 

• Optimal screening settings 

• Cost-effectiveness of AF screening in real-world settings 

• Harm from AF screening 

In addition, the review of the literature has revealed the following gaps in knowledge that need 

to be addressed in future studies: 

• Limited information on community-based screening for AF in Australia. 

• Absence of validation studies in real-world settings on devices for AF screening. 

• Lack of community-based screening studies utilising the Microlife WatchBP Home A 

• Inadequate AF screening studies in rural areas. 

• Need for more screening strategies to include a well-defined pathway for linking 

participants with positive detection outcomes to diagnosis and appropriate management. 

• Lack of data related to the efficacy of OAC among patients with screening-detected AF. 

• Absence of a conceptual model to guide the development and implementation of 

interventions to improve AF knowledge and detection in the community. 

• Lack of psychometrically validated tool for assessing AF knowledge of the general 

population. 
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• Absence of data on AF knowledge of the general population. 

However, while some trials are currently ongoing to provide answers to some of the unresolved 

issues about AF screening [149-151], experts suggest conducting more studies to investigate 

benefits of screening in the community. 

1.2.2.9. The rationale for the research project 

Given the increased burden of AF, guidelines and many experts group suggest that population 

screening for AF could be considered based on the current evidence [4, 12, 54] while awaiting 

the outcomes of ongoing RCTs.  

In Australia, the guideline for AF recommends opportunistic screening for AF in the 

community. However, most of the screening studies were conducted among patients at general 

practices [105, 145] and pharmacies [60], using smartphone ECG. No study was performed 

using a specialised blood pressure monitor, at public events such as shopping and community 

centres, clubs, and public expos. Also, despite the publication of the Australian AF guideline, 

only 37.8% of GPs were aware of the guideline; and the AF awareness was significantly 

associated with AF screening at GPs in Australia [152]. Therefore, there is a need for 

opportunistic screening programs in the community to identify many people living with 

previously undiagnosed AF. Such opportunistic screening using the Microlife WatchBP Home 

A is also needed to assess the utility of the device in the community. 

Although opportunistic screening for AF in the general population has been advocated to 

improve the detection rate for AF in the community, a low participation rate of the target 

population may be a potential barrier to its success. The low participation rate could be due to 

poor AF knowledge in the community. However, data is lacking related to public knowledge 

about AF, perhaps, due to the absence of a psychometrically validated tool to assess knowledge 

and educational interventions to improve the knowledge of the public. 
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There is an absence on guidance on best practice for improving AF detection and knowledge 

of the general population in Australia. Therefore, population-based interventions are needed to 

improve AF detection and knowledge in Australia. The outcomes of these interventions could 

guide the implementation of public health programs on AF and provide important contributions 

to the Australian and global understanding of AF, which is in line with the mission of the 

National Health and Medical Research Council [153]. 

Studies in this thesis were conducted in Tasmania, an island state located south of mainland 

Australia. It is among the eight states/territories in Australia, with a population of about 

541,500 residents (51.1% female and 48.9% male) as of December 2020 [154]. Compared with 

the national average, Tasmania had a lower proportion of people aged 20 to 44 years (30%) 

and a higher proportion of those aged ≥45 years (47%) [154]. Every Tasmanian has the right 

to quality and affordable health whenever they need it. The public health sector services and 

supports are coordinated by the Tasmanian Health Services (THS) through outpatients, 

inpatient, community health, residential aged care, and in-home settings [155]. The services 

provided by the THS included acute, sub-acute, emergency, palliative care, primary health care, 

cancer screening, mental health, alcohol and drug services [155]. The state has four major 

public hospitals and a number of rural hospitals, general practices, and pharmacies across the 

island. However, despite the established health care system, Tasmania is among the states in 

Australia with the highest burden of chronic diseases, such as stroke and hypertension [156]. 

Thus, this burden and the high proportion of the older population make the state an ideal setting 

for the studies described in this thesis. 

 1.2.2.10. Research aims and objectives 

The present study aims to develop, implement, and evaluate population-based interventions to 

improve AF detection and knowledge of the public in Tasmania, Australia. 
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The specific objectives include: 

1. To apply the Capability Opportunity Motivation - Behaviour model to guide the 

development of interventions for improving AF detection and knowledge of the public. 

2. To develop and validate a tool for assessing AF knowledge of the public. 

3. To assess the AF knowledge of the general population before interventions. 

4. To develop and implement educational interventions for improving AF knowledge of the 

general population in Tasmania. 

5. To develop and implement community-based opportunistic screening for AF across 

Tasmania. 

6. To evaluate the change in AF knowledge of the public following community-based 

opportunistic screening and educational interventions. 

1.3. Thesis layout 

This thesis consists of studies interconnected based on a conceptual framework (COM-B 

Model) for improving AF detection and knowledge of the public. The thesis comprises pre-

intervention, interventions, and post-intervention phases. This strategy was described in detail 

in eight Chapters. Chapter one introduces the thesis, including a description of AF, 

epidemiology, AF burden, the need for improving AF detection (AF screening -justification, 

guidelines, controversies, barriers), and knowledge of the public, thesis rationale, and 

objectives. 

Chapters two to four present the pre-intervention phase. Chapter two serves as the conceptual 

framework of the thesis. It described the application of the COM-B Model in improving AF 

detection and knowledge of the public. The Chapter also identified gaps that were addressed 

by the studies described in the thesis. Chapter three reports the development and validation of 

a tool for assessing the AF knowledge of the public. This tool was utilised in Chapter four to 

measure the baseline AF knowledge of the public in Tasmania (intervention site) and mainland 

Australia (control site).  
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Chapters five and six present the interventions phase of the thesis. Chapter five describes the 

development, validation, and utilisation of educational materials for the implementation of AF 

promotional campaigns in Tasmania. Chapter six explains the development and 

implementation of community-based opportunistic screening for AF in Tasmania. 

Chapter seven (post-intervention phase) reports the impact of the interventions in improving 

the AF knowledge of the public in Tasmania. Chapter eight discusses the overall findings of 

the studies described in this thesis, followed by public health implications, limitations, and 

conclusions. Figure 6 illustrates the thesis layout. 
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Figure 6. Thesis layout 
(Objective I: Apply the COM-B Model to guide the development of interventions for improving AF detection and 

knowledge of the public. Objective II: Develop and validate tool of assessing AF knowledge of the public. 

Objective III: Measure the baseline AF knowledge of the public. Objective IV: Develop and validate educational 

intervention for improving AF knowledge in Tasmania. Objective V: Develop and implement community-based 

opportunistic screening in Tasmania. Objective VI: Evaluate the impact of interventions in improving AF 

knowledge of the public in Tasmania) 
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Chapter 7: Evaluation of interventions for improving 
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CHAPTER TWO: Conceptual Framework –  

Applying the Capability, Opportunity, and Motivation Behavior Model 

(COM-B) to Guide the Development of Interventions to Improve Early 

Detection of Atrial Fibrillation 

Overview 

This Chapter serves as the thesis conceptual framework. In this study, a Capability, 

Opportunity Motivation - Behaviour model was applied to guide the design and 

implementations of interventions reported in this thesis. Also, several gaps related to AF 

detection and knowledge were identified, and many recommendations to address these gaps 

were suggested in the model. Importantly, participation of the target population and AF 

knowledge of the public was identified to be a crucial factor that could be targeted for 

improving AF detection in the community.  

The content of this Chapter formed the publication in Clinical Medicine Insights: Cardiology 

(https://journals.sagepub.com/doi/full/10.1177/1179546819885134 ) on October 31, 2019. 

As of 24/08/2021, this study was cited by three studies: 

1. Whittal A, Störk S, Riegel B, Herber OR. Applying the COM-B behaviour model to 

overcome barriers to heart failure self-care: a practical application of a conceptual 

framework for the development of complex interventions (ACHIEVE study). Eur J 

Cardiovasc Nurs. 2020:1474515120957292. 

2. Litton E, Atkinson H, Anstey J, Anstey M, Campbell LT, Forbes A, et al. Optimising a 

targeted test reduction intervention for patients admitted to the intensive care unit: The 

Targeted Intensive Care Test Ordering Cluster Trial intervention. Aust Crit Care. 2021. 

https://doi.org/10.1016/j.aucc.2020.11.003 

3. Yacout DAESA, El Sherbini HH, El Lassy RBM. COVID-19 Related Behavioral 

Modification and Anxiety among Egyptian Adults: An Online Survey. 

4. Rozskazov AG, Chaliuk YO, Anishchenko VO, Smal I, Matviichuk O. Implementing of 

the COM-B Model in In-Service Training of Civil Servants as a Prerequisite for Effective 

Public Governance. Academic Journal of Interdisciplinary Studies. 2021;10(3):241. 

5. Gibson Smith K, Cunningham KB, Cecil JE, Laidlaw A, Cairns P, Scanlan GM, et al. 

Supporting doctors' well-being and resilience during COVID-19: A framework for rapid 

and rigorous intervention development. Applied Psychology: Health and Well-Being. 

https://journals.sagepub.com/doi/full/10.1177/1179546819885134
https://doi.org/10.1016/j.aucc.2020.11.003
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2.1.0 Abstract 

Objective: To use the Capability, Opportunity, and Motivation Behaviour (COM-B) model to 

identify potential strategies aimed at improving the early detection of atrial fibrillation (AF) in 

the general population.  

Methods: We undertook a review of the literature to identify factors associated with 

participation in community-based screening for AF, followed by mapping of the factors 

generated into the components of the COM-B model and validation of the model by an expert 

panel. The Behaviour Change Wheel (BCW) was used to nominate potential intervention 

strategies and steps to guide the design and implementation of community-based screening for 

AF.  

Results: Twenty-eight factors from 21 studies were mapped into the COM-B model. Based on 

the BCW approach, 24 intervention strategies and seven steps that could guide the design and 

implementation of community-based screening for AF were recommended.  

Conclusions: The application of the COM-B model demonstrated how factors influencing the 

participation of individuals with undiagnosed AF in community-based screening could be 

identified. The model could also serve as a guide for the design and implementation of 

interventions for improving AF detection in the general population.  

 

Keywords: Atrial fibrillation, awareness, COM-B model, intervention design, screening, 

detection, stroke 
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2.2. Introduction 

Atrial fibrillation (AF) is the most common cardiac arrhythmia, with an estimated prevalence 

of 3% among adults aged 20 years and older [157]. The prevalence of diagnosed AF increases 

substantially with age, from 5.5% in those aged 65 years and older to over 15% in those older 

than 80 years [9]. AF has been associated with five times increase in the risk of stroke and 

accounts for 30% of all ischaemic strokes [44, 158]. 

AF can be asymptomatic and remains undiagnosed in about 30% of people with AF [159]. This 

is of public health concern since asymptomatic AF and even relatively brief AF episodes lasting 

for 24 hours (detected by implantable defibrillators) are associated with the same risk of stroke 

as symptomatic AF [160, 161]. In a UK study, stroke was found to be the first manifestation 

of AF in at least 2% to 5% of patients [52].  

People with undiagnosed asymptomatic AF can be identified through screening and may 

theoretically benefit from stroke prevention medication [157],[162]. However, screening for 

undiagnosed AF, especially utilising electrocardiography (ECG), is not universally 

recommended. While the European Society of Cardiology guidelines and other expert panels 

have recommended screening for AF (in people aged 65 years and older) based on yield and 

cost-effectiveness [5, 54, 157], the United States Preventive Services Task Force and United 

Kingdom (UK), National Screening Committee have not made a recommendation on AF 

screening [73, 163]. More evidence from high-quality randomised clinical trials with outcomes 

on stroke and death rates of screen-detected AF is needed to demonstrate that AF detected 

through screening carries the same risk as clinically detected AF. These outcome studies are 

underway [164]. Yet, if AF detection is limited to routine clinical practice, many people with 

asymptomatic AF may not be identified. For these people, the presence of AF would only be 

detected incidentally during a pulse check or an ECG for another condition [60]. Evidence from 

a cluster randomised controlled trial has shown that active screening (opportunistic and 
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systematic) can identify 0.59% additional cases of undiagnosed AF per annum over routine 

practice [110]. Hence, widespread screening could be implemented to substantially improve 

the detection rate for AF in the general population.  

One of the major factors affecting the success and cost-effectiveness of community-based 

screening is the participation rate of the target group [104, 165]. The lower the screening uptake, 

the less likely the program will be effective [165]. A low participation rate of people with 

undiagnosed AF has been widely reported as a limitation of many community-based screening 

studies, with only half of the target participants approached actually taking part in the programs 

[53, 59, 95, 125, 130]. Therefore, there is a need to improve participation in community AF 

screening programs by the target population, and to achieve this, the design of interventions to 

enhance AF detection should consider behaviour change processes directed at improving 

participation in screening. 

The UK Medical Research Council (MRC) guideline recommends that appropriate evidence 

and theory should be identified to guide the development of interventions so as to increase the 

likelihood of their success [131]. Therefore, the development of interventions to improve AF 

detection should underpin relevant conceptual models of behaviour change. However, we are 

not aware of any AF screening program developed based on behaviour change models. This 

may be a major reason why many screening studies have reported lower-than-expected 

participation.  

The Capability, Opportunity, and Motivation Behaviour (COM-B) model is a comprehensive 

model developed by Michie et al., 2011, to guide understanding of the behaviour of interest 

and identify behaviour targets as the basis for designing interventions [166]. The model 

postulates that for a person to participate in a particular behaviour (B), the individual needs to 

be physically and psychologically capable (C) to utilise social and physical opportunities (O) 
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via motivators (M) that are reflective or automatic [167]. Capability, Opportunity, and 

Motivation are collectively called “components.” The model explains the interaction between 

these components, provides a guide to understanding why a particular behaviour is not 

engaged, and how behavioural targets can be identified and used as a focus for interventions.  

The COM-B model also forms the basis of a larger system of behaviours called the Behaviour 

Change Wheel (BCW) [168]. The BCW guides developers in the selection of intervention 

strategies and policy categories aimed at addressing what needs to be targeted in one or more 

of the components of the COM-B model to achieve a behaviour change [168]. The COM-B 

model has been applied successfully in areas such as medication adherence [169], the delivery 

of the Healthy Kids Check [170], and adult auditory rehabilitation [167]. Similarly, the BCW 

has been used in areas such as promoting attentive eating [171] and condom use [172]. 

In this study, the behaviour of interest was the participation of people with undiagnosed AF in 

community-based screening for AF (including the use of a device for self-screening). We, 

therefore, applied the COM-B model to (i) describe factors that could improve participation of 

individuals with undiagnosed AF in community-based screening and (ii) inform the design and 

implementation of interventions for improving AF detection in the general population.  

2.3. Methods 

The application of the COM-B model involved four steps: (i) literature review to identify 

factors associated with participation in community-based screening for AF, (ii) behavioural 

diagnosis, (iii) validation of the model by an expert panel, and (iv) intervention strategy 

selection. 

Literature review 

A review of the literature was conducted to identify factors that could potentially be influenced 

to improve the participation of people with undiagnosed AF in community-based screening. 
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The literature was searched using four electronic databases; Medline via PubMed, EMBASE 

via Ovid, Cumulative Index to the Nursing and Allied Health Literature (CINAHL; 

EbscoHost), and Scopus. Other relevant articles were identified by a manual search of the 

reference lists of included articles. Searches were performed using specified search strategies 

for each of the selected databases (Appendix 1). 

Peer-reviewed studies written in English from the inception of the databases to February 2018 

were eligible for inclusion based on the following criteria: (i) community-based mass screening 

for AF in previously undiagnosed individuals, (ii) educational intervention or awareness 

campaign to improve AF awareness in the general population, and (iii) AF knowledge of the 

general population. Only studies conducted in community settings (including primary health 

centres and general medical practices) were included in the review. Studies conducted in 

hospitals were excluded.  

Factors were selected from the included studies if there was empirical evidence that they 

influenced behaviour change leading to improved early detection for AF through community-

based screening and awareness. Also, in this study, community-based opportunistic screening 

for AF was defined as the process of early detection for AF using simple and non-invasive tests, 

which can be applied rapidly, and to large numbers of people in the general population, to 

identify those who are potentially eligible for initiation of stroke-preventive therapy. AF 

awareness/educational intervention was defined as activities AF in the form of electronic 

and/or face-to-face campaigns, health talks, and distribution of educational material to improve 

AF awareness/knowledge of the public. 

Behavioural diagnosis 

The behavioural diagnosis was performed to find out what would need to change in terms of 

Capability (physical and psychological), Opportunity (physical and social), and Motivation 
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(reflective and automatic) in people with undiagnosed AF to improve participation in screening 

for the condition. The process involved generating a list of factors extracted from the included 

studies (Appendix 2), mapping the factors into subcomponents of the COM-B model based on 

the relevance, and subsequent review by the thesis supervisors.  

Validation of the model 

To ensure the relevance of each factor under components and subcomponents of the COM-B 

model, the list of factors was presented to an expert panel consisting of three cardiologists, a 

health educator, and two pharmacists, all with experience in AF and health behaviour research. 

The panel members were asked to independently assign the factors for relevance to be included 

in each component and sub-component of the draft model using the definitions listed in 

Appendix 2. The responses from each member of the panel were then compared and resolved 

discrepancies by discussion. The draft model mapped by the panel was then compared with the 

one earlier assigned by the primary investigator to develop a draft model of the mapped factors. 

Finally, the draft model was then presented to a cardiologist for face validation. The 

cardiologist was asked to further review the model, appropriateness, and relevance in clinical 

practice and public health programs.  The draft model was further reviewed by the investigators 

to produce the final model (Table 4 and Figure 7). 

Intervention strategy selection 

According to Michie’s BCW approach, interventions should be targeted at factors that can be 

influenced in terms of “Capability,” “Opportunity,” and “Motivation” for the behaviour of 

interest to be achieved [166]. From the review of the included studies, various gaps related to 

these factors were identified, and the corresponding potential intervention strategies were 

recommended.  
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To ensure the relevance of the identified gaps and the recommended interventions, the model 

was then presented to the same panel of experts for face validation. They were asked to review 

the model, particularly the gaps and interventions for appropriateness and relevance in clinical 

practice and public health programs. The model was revised based on the feedback received.  

2.4. Results and Discussion 

Twenty-one articles were found eligible and included for review in the current study. Thirty-

one factors were found to be related to participation in community-based screening for AF 

(Appendix 2). Three factors were removed after further review by the investigators, while 28 

factors were observed to be relevant and mapped onto the components of the COM-B model. 

In the validation stage, all the factors were observed to be relevant and mapped onto the model 

(Table 4). The targeted interventions suggested are presented in Table 5.  

How the COM-B model was applied to describe these factors and the BCW to guide the design 

and implementation of community-based screening for AF was explained below. 
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Table 4. A conceptual framework for improving AF detection in the community 

Capability Opportunity Motivation 

Individual’s psychological and physical capacity to engage 

in the activity concerned [166] 

All the factors that lie outside the individual that make 

the behaviour possible or prompt it [166] 

All the brain processes that energise and direct 

behaviour [166] 

Psychological 

Capacity to engage in the necessary thought [166] 

Physical 

The opportunity offered by the environment [166] 

Reflective 

Evaluation and plans[166] 

• Knowledge about AF [53, 105, 138, 173] 

• Understanding the relevance of screening [105] 

• Educational level [53] 

• Cognitive function [53] 

• Confidence [105, 138] 

• Capacity to plan for responding to AF symptoms [138] 

• Availability of screening programs for AF [125] 

• Availability of staff to perform screening at primary 

care setting [174] 

• New technology for AF screening [105, 175] 

• Availability of funding [176] 

• Availability of time to conduct screening [174] 

• Availability of home visit screening [177] 

• Perceived benefits of AF screening[175] 

• Perception of AF screening [175] 

• Beliefs about AF and seeking treatment[138] 

• Fear of involvement in research [175] 

• Fear of being screened positive for AF [175] 

 

Physical Social Automatic 

Capacity to engage in the necessary physical process [166] The cultural milieu that directs the way we think about 

things[166] 

Emotions and impulses arising from associative 

learning and or innate dispositions [166] 

• Ability to attend for screening [5] 

• Capacity to undertake screening activities at primary 

care [174] 

• Age [138] 

 

 

 

• Place of living [53] 

• Living with someone with AF [178] 

• Race [130] 

• Gender [138] 

• Awareness campaign/educational-based programs on 

AF [125, 128] 

• Number of GP visits [53] 

• Interest in AF screening [175] 

• Provision of incentives to GPs and pharmacies 

[176] 
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Table 5. Intervention targets and strategies 

COM-B Intervention targets Intervention strategies 

Capability  Training, Education and Enablement 

Psychological • Lack of AF knowledge in the general population (based 

on limited studies on AF knowledge) 

• Inadequate public campaigns on improving AF awareness 

• The absence of theoretical evidence to guide educational 

interventions 

• Limited data on AF awareness among healthcare 

professionals 

• Inadequate information on the impact of educational 

interventions 

• Conducting educational intervention without prior 

assessment of baseline AF knowledge 

• Non-consideration of reading level and involvement of a 

psychometrician while designing AF-specific instruments, 

e.g., educational materials, knowledge assessment scales 

• AF knowledge assessment, particularly in a population with low health 

literacy and low-resource settings 

• Considering people with a low level of education and health literacy in 

the design of educational intervention materials 

• Educational programs on AF detection, symptom identification, 

prevention, and management 

• Designing and implementing AF educational intervention and screening 

based on theoretical models 

• Considering psychological and other sociodemographic factors while 

designing AF studies, including study tools 

• Provision of AF awareness-raising campaigns 

• Inclusion of AF awareness in other public health campaigns in the 

community 

Physical • Difficulties in learning and using devices for self-

screening 

• Problems getting to screening settings by older and 

disabled people 

• Training people, especially those with a physical disability, on how to use 

devices or check pulse for self-screening for AF 

 

Opportunity   Environmental restructuring and Enablement 

Physical • Non-involvement of AF in other public health-related 

programs 

• Inadequate community-based screening programs 

• Limited screening devices for AF self-screening 

• Inadequate funding to implement community-based 

screening for AF 

• Home-visit screening or transporting people with disabilities to screening 

venues 

• Implementing community-based screening for AF in the general 

population  

• Providing funds for implementing community-based screening for AF 

• Improving the availability of hand-held devices for AF self-screening 
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• The low rate of AF detection during routine clinical 

practice 

• Inadequate staff and facilities to perform AF screening at 

primary healthcare centres and pharmacies 

• Lack of time by healthcare professionals to conduct AF 

screening at primary healthcare centres and pharmacies 

 

• Streamlining screening programs to an existing healthcare infrastructure 

for sustainability 

• Evaluating AF educational interventions to ensure effectiveness and 

sustainability 

• Integrating AF screening with other public health programs such as 

vaccination, screening programs for other diseases 

• Studies are needed to investigate the knowledge, attitude, and perception 

of healthcare professionals on AF awareness and detection in clinical 

settings  

Social • The lack of AF educational interventions in rural areas 

• Limited data on determinants of AF knowledge and 

detection 

• Conducting community-based AF screening in multiple venues/settings 

and remote areas 

Motivation  Incentivisation, modelling, and persuasion  

Reflective • Limited qualitative studies exploring the experience of 

participants screened positive for AF following a 

community-based screening  

 

• Implementing AF awareness campaign/educational-based programs on 

AF  

• Making AF community-based screening free of charge 

• Exploring social and psychological impacts of AF on participants with 

positive AF detection outcome following a screening program  

Automatic • Lack of mechanism and incentives for AF screening 

through GPs and community pharmacies for sustainability 

• Lack of community engagement prior to implementing 

community-based screening and educational programs for 

AF 

 

• Screening for AF as part of routine annual medical examination by GPs 

• Incentivising AF screening through GPs and community pharmacies for 

sustainability 

• Giving rewards for participating in AF screening  

• Using a participant as a role model to share a success story in print or 

electronic media regarding participation in AF screening for other people 

to aspire or imitate 

• Advertisement for AF screening via community-based 

organisations/clubs, print and electronic media  

 

Abbreviations: AF, Atrial fibrillation; GPs, General Practitioners 
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2.4.1. Applying the COM-B model to describe factors that could improve the participation of 

individuals with undiagnosed AF in community-based screening  

Capability (psychological and physical): factors related to “psychological capability,” such as 

knowledge and understanding of AF, level of education, cognitive function, and capacity to 

plan for responding to AF symptoms, may influence an individual to participate in AF 

screening [53, 105, 108, 138, 173, 174]. However, further research is needed to confirm these 

findings. Factors mapped under physical capability were age, difficulties in getting to a 

screening venue, and learning to use handheld devices for self-screening [5, 138, 177]. Physical 

difficulties in the form of immobility, hearing, and vision impairment may be a potential barrier 

to participation in screening programs and accessing AF information.  

Opportunity (physical and social): factors related to “physical opportunity”, such as the 

screening programs at public centres [122, 125], community pharmacies [60], primary health 

centres [105, 174], individuals’ homes, and in low-resource settings, were found to improve 

AF detection in the general population [113, 118]. Another factor is the advent of new 

technologies and devices for AF screening that is simple to use, inexpensive and sensitive in 

detecting AF. This technology advancement has improved the feasibility and cost-effectiveness 

of community-based screening in the general population [60, 83, 113, 175]. Also, the simplicity 

of the new technology has been shown to increase individuals’ participation in self-screening 

for AF [179].  

Factors related to “social opportunity,” such as the unavailability of AF awareness materials 

and educational interventions [125, 128], living in a rural area, and infrequent general 

practitioner (GP) visits, were found to be associated with low awareness of AF [53]. Thus, 

exposure to health-related information through health promotion programs and communication 

with healthcare providers, which are more available in urban compared to rural areas, may 
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improve individuals’ participation in AF screening. Similarly, living with someone who has 

AF may improve an individual’s AF awareness and interest to participate in screening [178]. 

Gender and race disparity were other factors found to be associated with AF knowledge and 

screening [130, 138]. 

Motivation (reflective and automatic): factors related to “motivation,” such as perception and 

belief about AF [138, 175], interest [175], incentives and perceived benefits of AF screening, 

may influence an individual with undiagnosed AF to participate in AF screening [175, 176]. 

Evidence has shown that making screening to be free of charge and providing screeding devices 

to the GPs could motivate the participation of people and GPs in the program. In an Australian 

study, free screening programs were conducted among people (aged 65 years and older), and 

the screening devices (smartphone ECGs) were provided to participating GPs [180]. The 

authors reported improved AF detection and demonstrated that the screening was cost-

effective. 

Other factors are the fear of involvement in research and the fear of being screened for AF 

[175]. Therefore, allaying these concerns should improve the participation of people with 

undiagnosed AF in screening programs in the community. 

Based on the COM-B model, the “Capability” and “Motivation” of people with undiagnosed 

AF and the “Opportunities” available in the community may increase their participation in 

screening exercises, thus leading to improved AF detection. Figure 7 illustrates how the three 

components hypothetically interact with each other to influence behaviour change. 

Psychological capability can be enhanced through improving knowledge and understanding of 

AF and confidence to participate in screening for AF (e.g. educational interventions on AF) 

[166]. Physical capability can be achieved by improving physical skill development and 

training (e.g. training people on how to use a device for AF self-screening) [166]. 
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Physical and social opportunity can be achieved through increasing access and reducing 

barriers to participation in screening (e.g., home visits screening and availability of AF 

screening devices) [167]. Reflective motivation can be improved by imparting AF knowledge 

and giving information about the consequences of undiagnosed AF and the benefits of 

screening (e.g., AF awareness campaigns) [169]. Finally, automatic motivation can be achieved 

through repetitive behaviour (e.g., making AF screening part of annual medical examinations 

by GPs), imitative learning, and modelling (e.g., watching someone else sharing success stories 

regarding participation in AF screening or using a device for self-screening) [166, 169]. 

Each of these components can directly influence an individual’s AF screening participation 

(represented by single-headed arrows in Figure 7). Also, “Capability” and “Opportunity” can 

interact together, leading to behaviour change. For example, older or disabled people with 

difficulties getting to screening venues (Capability) could be provided with transportation 

(Opportunity) to improve participation. In some cases, “Capability” and “Opportunity” might 

influence “Motivation,” leading to the behaviour change (represented by the double-headed 

arrow in Figure 7). For instance, having AF knowledge (Capability) and the availability of 

screening programs or devices in the community (Opportunity) could influence an individual’s 

belief and perception about AF (Motivation), leading to participation in screening. The overall 

consequences of these behaviour changes could lead to improved AF detection in the general 

population.
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Figure 7. Application of the COM-B model and BCW to improve AF detection in the general 

population 
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Intervention strategy selection 

Twenty-one gaps that could be targeted to improve participation in screening were identified 

in the Capability, Opportunity, and Motivation components of the COM-B model. Based on 

the BCW approach, 24 corresponding intervention strategies were recommended (Table 6). 

The panel of experts rated all the recommended interventions relevant and appropriate. 

2.4.2. Applying the BCW to guide the design and implementation of community-based 

screening programs  

According to conceptual frameworks, little is known about the design and implementation of 

interventions to improve AF awareness and community-based screening. For a successful 

implementation of such interventions, the designers of interventions for improving AF 

awareness and community-based screening programs could consider the following steps based 

on the theoretical model: [168] [168] [168] [168]  

1. Behavioural target specification: Identify the precise goal of the intervention in terms of 

what behaviour to change and in whom. For example, improving AF detection through 

increasing participation rate of people with undiagnosed AF in community-based 

screening for AF. 

2. Behavioural diagnosis: Identify factors associated with participation in screening within 

the target population (through reference to available literature) in terms of Capability, 

Opportunity, and Motivation. This is to determine gaps that could be targeted for 

intervention.  

3. Intervention strategy selection: Use the behavioural diagnosis to guide the selection of the 

intervention functions (education, incentivisation, modelling, training, enablement, 

persuasion) and choose intervention strategies based on available resources and the target 

population.  
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4. Implementation strategy selection: Select policy categories, such as AF guidelines, 

legislation, regulation, cost-effectiveness, and health service provision, to support the 

selected intervention for implementation and sustainability. 

5. Identification of specific behaviour change techniques: Engage a community-based 

multidisciplinary approach when designing and implementing the interventions. 

Depending on the available resources and personnel, a cardiologist, community-health 

nurse, health educator, health psychologist, health literacy, and health promotion expert 

would address the needs that may arise during the planning and implementation process 

and contribute to the overall success of the intervention.  

6. Full intervention specification: Select settings for the screening/awareness campaigns 

based on country- and healthcare system-specific requirements and resources and link the 

screening to a pathway for appropriate diagnosis, management, and follow-up [54]. 

7. Evaluation of intervention: Evaluate the impact of the intervention to support long-term 

implementation and sustainability. 

In our study, the COM-B model was applied to describe factors that are associated with AF 

screening in the community. The model was used to explain how these factors could be 

influenced to improve an individual’s participation in AF screening, potentially leading to early 

detection in the community. Lastly, seven steps were suggested based on the BCW to guide 

designers in the development and implementation of interventions for improving community-

based screening for AF. The application of the COM-B model and BCW in this study is 

consistent with the UK National Institute for Health and Care Excellence guidelines and the 

MRC Framework for the development and evaluation of interventions [69, 131]. Therefore, it 

could be postulated that interventions on improving AF detection based on the COM-B model 

and BCW may be more effective than the current approaches, with further research needed to 

test this hypothesis.  
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Limitations 

We included only articles published in the English language; as such, relevant studies published 

in the non-English language might have been missed. We did not include members of the public 

and other relevant health professionals, such as nurses and health psychologists in the 

validation process. It is unknown if their views would be different from that which has been 

reported. 

2.5. Conclusions 

The application of the COM-B model demonstrated how factors influencing the participation 

of individuals with undiagnosed AF in community-based screening could be identified. The 

model could also serve as a basis for the design and implementation of interventions for 

improving AF detection in the general population.  
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CHAPTER THREE 

Development and Validation of an Atrial Fibrillation Knowledge 

Assessment Tool (AFKAT) 

 

Overview 

Following the recommendations of the COM-B Model, a tool for assessing public knowledge 

about AF was developed and validated in this Chapter. This tool was developed through a 

review of the literature and discussion with experts on the subject matter. The study results 

demonstrate that the tool was psychometrically sound and can be utilised to identify AF 

knowledge gaps that could be addressed through educational interventions.  

The content of this Chapter formed the publication in the International Journal of 

Environmental Research and Public Health (https://www.mdpi.com/1660-4601/17/5/1721) on 

March 6, 2020. 

As of 07/02/2021, this study was cited by two studies: 

1. Bala AA, Jatau AI, Yunusa I, Mohammed M, Mohammed A-KH, Isa AM, et al. 

Knowledge assessment of snake antivenom among healthcare practitioners involving 

educational intervention in northern Nigeria: a study protocol. Therapeutic Advances in 

Drug Safety. 2020;11:2042098620935721. 

2. Griese L, Berens E-M, Nowak P, Pelikan JM, Schaeffer D. Challenges in Navigating the 

Health Care System: Development of an Instrument Measuring Navigation Health 

Literacy. Int J Environ Res Public Health. 2020;17(16):5731. 

 

 

https://www.mdpi.com/1660-4601/17/5/1721
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3.1. Abstract 

Assessing and improving public knowledge of atrial fibrillation (AF) could increase its 

detection rate and the subsequent use of stroke prevention therapies. However, there is no 

validated AF knowledge assessment tool applicable to the general population, including those 

at risk of AF. Therefore, we aimed to develop and validate such a tool. 

Methods 

The tool was developed from a literature review and discussion with subject matter experts. 

Content validity was ensured by a ten-member panel of experts comprising cardiologists and 

pharmacists. An online validation survey was conducted and reported based on the Checklist 

for Reporting Results of Internet E-Surveys (CHERRIES). The survey evaluated the tool 

performance by construct validity, internal consistency reliability, item discrimination, 

difficulty index, and ease of readability.  

Results 

The survey participants included 14 general medical specialists, 20 fourth-year and 33 second-

year undergraduate pharmacy students, and 122 members of the general public. The tool had 

satisfactory content validity, with a scale content validity index of 0.8. The mean percentage 

knowledge scores for general medical specialists and fourth-year pharmacy students were 

higher than second-year pharmacy students, followed by the general public (92.9%, 87.6%, 

68.5% and 53.4%, respectively; p-value < 0.001), supporting construct validity. The tool had 

good internal consistency reliability (Cronbach’s alpha = 0.91). The item-total correlation was 

in the preferred range of 0.23 to 0.71. 

Conclusions 

The Atrial Fibrillation Knowledge Assessment Tool is a valid instrument and can be used to 

investigate the AF knowledge of the general population.  

Keywords: atrial fibrillation; knowledge; assessment; survey; validation 
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3.2. Introduction 

Early detection and subsequent treatment of atrial fibrillation (AF) are crucial in preventing 

AF-related complications, including stroke [55]. Treatment can be delayed when AF is not 

detected early [138] and untreated AF, even in the absence of symptoms, can result in a stroke 

[181]. Poor knowledge of AF in the general population can potentially lead to under-detection 

and treatment delay.  

The literature suggests that approximately 30% of older people are not able to identify signs of 

AF, and nearly 50% are not aware of AF as a medical condition [138, 173]. Patients with a new 

diagnosis of AF may have limited knowledge regarding AF symptoms [181, 182], and 

approximately 40% of these patients report being unaware of AF prior to their diagnosis [183]. 

These knowledge and awareness deficits about AF suggest a need for a thorough assessment 

of AF knowledge of the general population.  

Poor knowledge of disease in the general population has been recognised as a significant barrier 

to the uptake of screening programmes in the community [184, 185]. People with poor 

knowledge of AF may be less inclined to participate in AF screening programmes. Therefore, 

improving AF knowledge through educational interventions may motivate people to participate 

in screening programmes and seek early treatment for AF. To evaluate the impact of such 

interventions, a psychometrically validated tool is necessary to establish the baseline level and 

measure changes in AF knowledge. However, there is an absence of such a tool in the literature.  

Although some studies have evaluated the impact of educational programmes on improving 

AF knowledge of the general public [139] and individuals at high risk of AF [123], none of 

these studies utilised a psychometrically validated tool. These limitations highlight the need 

for a psychometrically validated tool that would be suitable for assessing knowledge of AF in 

a range of populations. To address this gap, we aimed to develop and validate such a tool.  
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3.3. Methods 

3.3.1. Development of AF Knowledge Assessment Tool 

Items were generated from a review of the literature on AF knowledge retrieved from PubMed, 

Scopus, Embase and CINHAL databases. Studies were searched from the inception of the 

databases to July 2018, using the following keywords: atrial fibrillation, knowledge, education, 

and awareness. Due to limited research on AF knowledge and to ensure comprehensiveness, 

further potential items were obtained through discussions with experts on the subject matter. 

Disagreements regarding study selection and item inclusion were resolved through discussion 

until consensus was reached. 

The AF knowledge scope covered by this tool included basic AF information, risk factors, 

detection, prevention, and management. The format of the items was based on the guideline 

for developing questionnaires by Boateng et al. [186]. For each item, a participant could select 

a response out of three options (i.e., “True”, “False”, or “I don’t know”). A correct response 

was given a score of ‘1’, and an incorrect or ‘I don’t know’ was given a score of ‘0’ based on 

the recommendation of Fulbrok et al., 2019 [187]. For the purpose of this study, directional 

coding was used in scoring the “I don’t know” responses for the analysis [188]. In this coding, 

“I don’t know” responses were treated as “wrong answers” and were scored as zero. 

3.3.2. Psychometric Testing of the Tool 

Face Validity 

To assess face validity, an online format of the draft tool was developed and presented to a 

convenience sample of 20 people from the general public (10 each from medical and non-

medical backgrounds). The link to the draft tool was shared with the participants via social 

media accounts (Facebook and WhatsApp). They were asked to respond to the items in the tool 

and to comment on the ease of understanding and identify terms that seemed ambiguous. 

Participants made comments in a text box provided after each item in the tool. 
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Content Validity  

To ensure all items in the draft tool were relevant for the study purpose, a ten-member expert 

panel consisting of three hospital cardiologists and seven academic pharmacists was constituted. 

The pharmacists were recruited from the University of Tasmania and the cardiologists from 

the Royal Hobart Hospital (RHH), the largest public hospital in Tasmania. These experts were 

selected based on their clinical and research experience. The experts were asked to rate the 

relevance of each item in the tool using a 4-point Likert scale (1 = not relevant, 2 = somewhat 

relevant, 3 = relevant, 4 = very relevant), and to suggest other items for the tool which may not 

have been considered.  

The content validity index of each item (I-CVI) was calculated as suggested by Polit and Beck 

[189], by dividing the number of experts who rated an item as relevant and very relevant (3 

and 4) on the 4-point scale by the total number of experts [189]. The CVI of the scale (S-CVI) 

was determined using the Universal Agreement (UA) approach. The scale (S-CVI/UA) was 

computed by taking the overall mean CVI of items where the CVI was ≥0.70 [189]. I-CVI 

values of >0.78 and an S-CVI/UA value of ≥0.8 were considered acceptable based on 

recommendations from previous studies [189, 190]. 

In addition to CVI, we used the Wynd et al. [191] recommendation in calculating a modified 

multi-rater kappa index (k*) for each item to adjust for chance agreement and provide an index 

of the degree of agreement among experts [191]. The k* was calculated using the formula; k* 

= (I-CVI − pc)/(1 − pc), where pc is the probability of a chance occurrence [192]. The pc was 

determined using binomial random variable probabilities in SPSS version 24 [193]. A k* value 

of 0.74 to 1.0 was considered excellent based on recommendations from previous studies [191].  
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3.3.3. Validation Study 

To test other psychometric properties of the tool (construct validity, reliability, readability, and 

difficulty index), a validation study was conducted among four sub-groups of people with 

different educational backgrounds and exposure to medical practice. The study groups included 

fourth- and second-year undergraduate pharmacy students (who had varying curriculum 

exposure to AF), general medical specialists, and people from the general public (aged ≥40 

years, in whom the risk of developing AF starts to increase [16]).   

There was no previous data (from a pilot study) available to determine the statistical power 

analysis for the sample size calculation. Therefore, we estimated that the participants from the 

general public would score a mean percentage ± standard deviation (SD) of 50% ± (20) with 

the AF knowledge tool, with a difference in the mean score of 10% between sub-groups. 

Assuming alpha = 0.05 and power = 0.8, we calculated a minimum sample size of 48 or 12 

participants per sub-group using the G*Power sample size calculator [194]. The items used for 

the validation study are shown in Appendix 3. 

Recruitment of Participants 

The general medical specialists were recruited from the RHH. Based on convenience, 

undergraduate pharmacy students from the University of Tasmania were recruited through 

second- and fourth-year class coordinators. The recruitment of participants from the public was 

done using a Facebook advertisement. Participants from the general public and undergraduate 

pharmacy students were excluded if they had been diagnosed with AF or were registered health 

care practitioners. A $10 gift voucher was used as an incentive to encourage the participation 

of members from the general public and the students. 
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Study Procedures 

The validation study was a cross-sectional design in the form of an online survey (using 

LimeSurvey). The online survey was designed and reported based on the Checklist for 

Reporting Results of Internet E-Surveys (CHERRIES) [195]. All items in the tool were made 

mandatory for respondents and presented on one LimeSurvey page. Additionally, participants 

could review and change their responses through a back button on the page. To prevent multiple 

entries from the same participant, the Internet Protocol (IP) address of the client device was 

used to identify potential duplicate entries from the same user. Access to the survey tool was 

available through a link, where the information about the study and consent was made available 

before participants could proceed to the actual survey content. 

The link to the LimeSurvey page was shared with the general medical specialists and the 

students via their institutional email addresses. Members of the public could access the 

LimeSurvey page by clicking on the Facebook advert. The completion rate of the survey was 

calculated by dividing the number of participants who finished the survey (complete responses) 

by the total number of participants who responded to the survey (complete and incomplete 

responses) [195]. The mean time to complete the survey by the participants from the general 

public was obtained from the timestamp of the survey responses. A sub-analysis (not reported 

in this study) was conducted to ensure that all the logged completion times were sufficient for 

the participants to read, understand and answer the questions. 

Construct Validity  

Construct validity was determined using a contrast group approach by comparing the mean 

knowledge scores of the four study sub-groups [196]. It was hypothesised that the knowledge 

score of general medical specialists would be highest, followed by pharmacy students and then 

the public. 
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Internal Consistency Reliability 

Cronbach’s alpha was used to determine the internal consistency reliability of the total 

responses. An alpha value of 0.70 was considered sufficient and acceptable for a new scale 

[196]. The unidimensionality of the tool was assessed using the mean inter-item correlation 

[197]. A mean inter-item correlation value of 0.20 to 0.40 was considered acceptable [198]. 

Item Discrimination 

Item discrimination was determined using the corrected item-total correlation. This test 

measures how an item correlates with the total score [199]. A correlation value of less than 0.2 

was used as the cut-off value below which an item should be considered redundant and 

removed from the tool, as recommended by Streiner et al. [199].  

Difficulty Index 

Items that appeared to be ambiguous or difficult to understand by the respondents were 

identified using a difficulty index. It was calculated by dividing the number of correct responses 

by the total number of responses [200]. The higher the value, the easier the item is to be 

correctly answered. An item with a difficulty index of less than 50% was considered difficult 

to answer by the respondents [200]. 

Readability Analysis 

To ensure ease of readability for the majority of the general population, the final draft AF 

public knowledge assessment tool was assessed using a Simplified Measure of Gobbledygook 

(SMOG) grade level [201]. The SMOG grade was determined using an online application 

called Reader.io [202]. A reading grade level of 8 to 9 is considered acceptable for health 

information in Australia [203].  
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3.3.4. Statistical Analysis 

Statistical analysis was performed using IBM SPSS Statistics for Windows, Version 25.0. 

Armonk, NY: IBM Corp. Completed responses were exported from LimeSurvey to the SPSS 

software. Data were screened for potential meaningless responses prior to the analysis. AF 

knowledge scores of the study sub-groups were presented as mean percentages (SD). The 

difference in knowledge scores between the study sub-groups was analysed using a one-way 

analysis of variance (ANOVA) and Tamhane’s T2 post hoc test. Tamhane’s T2 was used in the 

post hoc test because an equal variance was not assumed among the study sub-groups [204]. A 

p-value of 0.05 was considered statistically significant. 

Ethical approval 

The study protocol was reviewed and approved by the Tasmanian Health and Medical Human 

Research Ethics Committee, reference number H0017308. All responses to the survey were 

anonymous.  

3.4. Results 

The draft AF public knowledge assessment tool consisting of 25 close-ended items was 

generated from the review of literature and discussion with experts on the subject matter 

Appendix 3.  Figure 8 illustrates the outline of the development and validation processes of the 

AF knowledge assessment tool (AFKAT). 
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Figure 8. An outline of the development and validation process of the AF knowledge 

assessment tool (AFKAT) 
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3.4.1. Psychometrical tests 

Face Validity 

The participants judged the items in the draft tool as being easy to understand in terms of 

wording, response format, and instructions. Two items were reworded based on the feedback 

received. 

Content Validity Index 

The S-CVI/UA value of the tool was 0.8, and the modified kappa value of 19 items were within 

a range of 0.7 to 1.0 (Appendix 3). Fifteen items had an I-CVI of more than 0.78 and were 

retained, while ten items with an I-CVI value of less than 0.78 were assessed by the research 

team for removal from the tool. Of the ten items, four of five items with an I-CVI value of 0.7 

were reviewed and retained as they were considered to be related to core information about AF. 

These items included “atrial fibrillation can only be treated with surgery; “shortness of breath 

and fainting can be potential symptoms of atrial fibrillation”; “episodes of atrial fibrillation are 

predictable,” and “atrial fibrillation may cause blood clots in the heart.” The other item with I-

CVI of 0.7 was deleted “avoiding excessive alcohol intake can prevent atrial fibrillation.” 

Appendix 3 shows the I-CVI and modified kappa values of the items in the tool. 

Finally, two new items were suggested by the panel for inclusion in the tool. After a review, 

the items were considered relevant and included to form the tool consisting of 21 items (Table 

6). These items were “atrial fibrillation occurs only in people with prior signs of heart disease” 

and “screening for atrial fibrillation is safe.” 
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Table 6. AF Knowledge Assessment Tool (AFKAT) 

S/N Item Correct Answer 

1 Atrial fibrillation is a medical condition where the heart beats slower than normal. False 

2 Atrial fibrillation may cause blood clots in the heart. True 

3 Episodes of atrial fibrillation are predictable. False 

4 People with atrial fibrillation can still have an active life. True 

5 Atrial fibrillation can only be treated with surgery. False 

6 Episodes of atrial fibrillation can be recurrent. True 

7 Early diagnosis and management of atrial fibrillation can prevent stroke. True 

8 Low blood pressure increases the risk of developing atrial fibrillation. False 

9 Atrial fibrillation significantly increases the risk of stroke. True 

10 Atrial fibrillation occurs only in people with prior signs of heart disease. False 

11 Shortness of breath and fainting can be potential symptoms of atrial fibrillation. True 

12 Atrial fibrillation occurs only in old age. False 

13 Someone could have atrial fibrillation without having any symptoms. True 

14 Symptoms of atrial fibrillation may be occasional, persistent, or permanent. True 

15 Atrial fibrillation usually has major psychological effects on people’s lives. False 

16 The risk of developing atrial fibrillation can be reduced with lifestyle changes. True 

17 Atrial fibrillation can be detected by checking the regularity of the pulse. True 

18 Screening for atrial fibrillation is safe. True 

19 Once present, atrial fibrillation is always a lifelong condition. False 

20 Atrial fibrillation can be treated with medications. True 

21 
Anticoagulants (“blood thinners”) are often used to reduce the risk of stroke in people 

with atrial fibrillation. 
True 

 

Validation Study 

A total of 287 participants (members of the general public (166), second-year pharmacy 

students (60), fourth-year pharmacy students (39), and general medical specialists (22)) 

commenced the online survey. Accordingly, 122 (73.5%), 33 (55.0%), 20 (51.3%), and 14 

(63.6%) of the responses from the general public, second-year pharmacy students, fourth-year 

pharmacy students, and general medical specialists, respectively, were fully completed. A total 

of 189 complete responses was therefore included in the final analysis, with an overall 
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completion rate of 65.9%. The mean time taken for the public participants to complete the 

survey was two and a half minutes. The results of the sub-analysis (not reported in this study) 

indicate that the completion time of two and half minutes should be sufficient for participants 

from the general public to read, understand and answer the survey items. 

Construct Validity 

The mean percentage (SD) of the knowledge score among the respondents is presented in Table 

7. The ANOVA test showed a statistically significant difference in mean AF knowledge score 

across the four study sub-groups (p-value < 0.001). After post hoc analysis, the mean 

percentage knowledge scores of both the general medical specialists and the fourth-year 

pharmacy students were found to be significantly higher than that of the second-year pharmacy 

students and the general public sub-groups (p-value < 0.001). The mean knowledge score of 

the second-year pharmacy student sub-group was significantly higher than that of the general 

public sub-group (p-value = 0.005). There was no statistically significant difference between 

the general medical specialists’ sub-group and the fourth-year pharmacy students’ sub-group 

(p-value = 0.238). 

Table 7.  Mean percentage of AF knowledge scores of the study sub-groups 

Study Sub-Groups Mean Percentage Score (SD) F Statistics (df) p-Value * 

General medical specialist (n = 14) 92.9 (6.9) 

21.044 (3, 185) <0.001 

Fourth-year pharmacy student (n = 20) 87.6 (7.5) 

Second-year pharmacy student (n = 33) 68.5 (20.4) 

Members of the general public (n = 122) 53.4 (27.7) 

* One-way ANOVA. 
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Internal Consistency-Reliability 

For the total number of participants (n = 189), a Cronbach’s alpha value of 0.91 was determined. 

A Cronbach’s alpha value of 0.90 was obtained for the participants from the general public, 

0.83 for second-year pharmacy students, 0.32 for fourth-year pharmacy students, and 0.48 for 

general medicine specialists. The removal of any single item from the tool was not found to 

significantly increase the alpha value of the tool overall. The changes in the Cronbach’s alpha 

value for all participants if an item was deleted are shown in Table 9. The mean inter-item 

correlation of the tool was found to be 0.33. 

Item Discrimination 

The value of the corrected item-total correlation with the scale overall was observed to be in 

the range of 0.23 to 0.71 (Table 8).  

Difficulty Index 

The difficulty index of the items ranged from 30.2% to 82.5% (Table 8). Four items were found 

to have a difficulty index of below 50% and were considered ambiguous. These items were 

further reviewed and reworded.  
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Table 8. Psychometric properties of the AFKAT by item 

Item Number Difficulty Index Item-Total Correlation Cronbach’s Alpha * 

1 55.6 0.54 0.91 

2 57.7 0.39 0.91 

3 82.5 0.66 0.90 

4 30.2 0.39 0.91 

5 60.3 0.64 0.90 

6 79.4 0.71 0.90 

7 79.9 0.69 0.90 

8 67.7 0.58 0.90 

9 68.3 0.63 0.90 

10 37.0 0.48 0.91 

11 64.6 0.67 0.90 

12 76.7 0.66 0.90 

13 66.7 0.52 0.91 

14 73.5 0.64 0.90 

15 67.7 0.38 0.91 

16 46.6 0.23 0.91 

17 42.3 0.32 0.91 

18 66.7 0.46 0.91 

19 68.8 0.67 0.90 

20 58.7 0.63 0.90 

21 64.0 0.63 0.90 

* Cronbach’s alpha if an item was deleted 

 

Readability Index 

The SMOG grade level of the tool was found to be 13.5. The grade level reduced to 9.2 when 

the term “atrial fibrillation” was removed. However, the term was retained based on its 

relevance to the study purpose. The final 21-item AFKAT is provided in Table 7. 
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3.5. Discussion 

This study described the development and validation of a tool for assessing AF knowledge of 

the public. The results of extensive psychometric testing and the mean time taken for the public 

participants to complete the survey (two and a half minutes) suggest that the AFKAT is easy 

to understand and administer.  

A previous study measured older people’s knowledge, attitudes, and beliefs regarding AF using 

a scale where the content validity and internal consistency reliability were assessed [138]. 

However, this tool has some limitations that may affect its suitability for assessing the AF 

knowledge of the public. Firstly, other psychometric properties such as readability and 

difficulty index and sensitivity of the scale in measuring AF knowledge were not reported. 

Secondly, the mode of administration was interviewer-guided, which is more time-consuming 

and costly in comparison to self-administration [205]. The tool’s third limitation was its 

relatively narrow scope, which captured only limited components of AF knowledge. Unlike 

this scale [138], our tool assesses AF knowledge as a single outcome measure, covers a broad 

spectrum of AF knowledge, and it appeared to have good psychometric features that would 

enable self-administration by a wide range of populations. 

The methods applied in this study were based on the recommendations of previous studies for 

testing psychometric properties of a scale [186, 189, 196, 199]. For the determination of face 

validity of a tool, two opinions exist in the literature regarding the inclusion of either laypersons 

or people with background knowledge of the subject matter [206]. In this study, both people 

with and without background knowledge of the subject matter were included. 

For content validation of a tool, several methods have been suggested in the literature [196]. 

The CVI was used in this study because it is easy to calculate and understand, it focuses on the 

agreement based on relevance and consensus rather than consistency, and it provides both 
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items- and scale-level information [207]. The S-CVI/UA value of the tool was within the 

acceptable range, suggesting that the tool had relevant content that can measure AF knowledge 

of the public [190]. Despite its advantages, the CVI has a limitation of failure to adjust for a 

chance of agreement [207]. This weakness was addressed in this study by computing the 

modified kappa of each item in the tool, and values corresponding to either good or excellent 

strength of agreement were obtained.            

The developed tool supported the principles of hypothesis testing and contrast group approach 

for construct validity [196].  We observed that there was no statistically significant difference 

in mean AF knowledge scores between the general medical specialists’ sub-group and the 

fourth-year pharmacy students’ sub-group. This finding reflects a ceiling effect whereby a 

reasonable knowledge of clinical medicine results in a near-perfect score with a tool intended 

for use in the general public.  

Cronbach’s alpha was used to measure the internal consistency reliability of the tool because 

of its ability to be applied with one test administration [196]. Opinion differs about the 

acceptable alpha value. Some experts recommend an ideal alpha value of 0.90 [208], while 

others suggest a value of 0.70 for a new scale [196]. The overall alpha value of our tool (0.91) 

was consistent with the two recommendations. The value of Cronbach’s alpha was not 

consistent among the groups, most likely reflecting the intended purpose and audience of the 

AF knowledge tool; critically, the alpha value for participants from the general public (0.90) 

was high. 

The tool had a satisfactory difficulty index, with 19 out of the 21 items having an index of 51% 

to 84%, corresponding to “moderate” difficulty [200]. This finding implies that the tool was 

easily understood and could be self-administered by most participants with little difficulty. The 

SMOG grade level was used to assess the ease of readability of the tool [201]. This approach 
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is considered to be the gold standard for assessing health information, and it is recommended 

by the United States Institutes of Health [209].  

The present study has the following public health implications. Firstly, the validation study has 

demonstrated AFKAT’s potential usefulness in assessing the AF knowledge of the general 

public. Secondly, the AFKAT has recently been used in a large-scale, population-based 

Australian sample using an online survey in a separate study by the authors. That study aims 

to assess the baseline AF knowledge of the Australian population and subsequently measure 

the impact of educational interventions. The AFKAT appears to be useful in assessing the 

baseline knowledge of AF and evaluating the effectiveness of educational interventions. 

Thirdly, this tool may be used in other studies aimed at exploring AF knowledge of the general 

public. Therefore, it would be desirable to develop versions in a wide range of languages and 

available for use in different populations. It could be utilised in the future by healthcare 

providers and relevant organisations to (i) examine knowledge gaps in the adult population and 

individuals at risk of AF; (ii) guide the development of AF information materials; (iii) evaluate 

the impact of educational interventions for improving AF knowledge in the community. 

This study has several potential limitations. The online nature of the survey for the recruitment 

of participants from the general population may have restricted respondents to those with 

internet access. Such individuals may have had more education and access to health-related 

information. However, the mean knowledge score was still significantly lower than the student 

and general medical specialist sub-groups. Being an online un-supervised quiz also means that 

individuals could have accessed the answers from available resources.  

3.6. Conclusions 

The atrial fibrillation knowledge assessment tool is a valid instrument and can be used to 

investigate the AF knowledge of the general population.  
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CHAPTER FOUR 

4.0. Assessment of Atrial Fibrillation Knowledge of the General Population: 

An Australian Survey 

Overview 

This Chapter describes the utilisation of the AF knowledge assessment tool (described in 

Chapter 3) in assessing public knowledge about AF. The study was conducted through an 

online survey (via Facebook). Participants included in this study were recruited from Tasmania 

(intervention site for educational studies) and mainland Australia (as control). The results of 

this study showed that poor knowledge about AF was common among the participants. Also, 

several AF knowledge gaps related to AF definition, risk factors, detection, prevention, and 

treatment were identified. The outcomes of this study informed the development of educational 

interventions in this thesis (Chapter 5). 
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4.1. Abstract 

Background 

Educational interventions can improve AF knowledge of the public to motivate people to 

recognise AF symptoms, participate in screening, and prevent treatment-seeking delay. 

However, the information to guide the development, implementation, and evaluation of 

educational interventions is lacking. AF knowledge deficits of the public could be identified 

and addressed through educational campaigns to promote detection and treatment-seeking in 

those at risk of AF. The purpose of this study was to assess the baseline AF knowledge of the 

public in Australia.  

Methods 

The study was conducted in the form of an online survey using LimeSurveyTM.  Participants 

aged ≥40 years were recruited from Tasmania (as the intervention site for the educational 

campaigns) and Mainland Australia (as the control site) via Facebook advertisement. AF 

knowledge of the participants was measured using a validated AF Knowledge Assessment Tool 

(AFKAT).  

Results 

A total of 500 eligible participants were included in the study (198 from Tasmania and 302 

from Mainland Australia), with a completion rate of 82.6%. The median, interquartile range 

(IQR) age of the participants was 52.5 years (47.0 to 62.0). The median (IQR) percentage AF 

knowledge score of the respondents was 61.9% (28.6 to 76.2). Of the total respondents, 113 

(22.6%) obtained a score of ≤20% and were classified as having a poor AF knowledge, and 76 

(15.2%) respondents scored zero demonstrating a complete lack of AF knowledge. 

There was no significant difference in terms of poor AF knowledge between participants from 

Tasmania 44 (22.2%) and Mainland Australia 69 (22.9%), ꭓ2 = 0.027, p-value = 0.870). Poor 



104 

 

AF knowledge was not influenced by sociodemographic factors of all the participants (age, sex, 

education, employment, remoteness, socioeconomic status, income, smoking, alcohol intake, 

and history of medical conditions).  

Conclusions 

The study identified AF knowledge gaps in participants aged ≥40 years across Australia. Poor 

AF knowledge was not influenced by the sociodemographic characteristics of the respondents. 

Therefore, there is a need for educational interventions to address this deficit in the community.  
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4.2. Introduction 

A potential barrier to the identification of people with undiagnosed AF is poor knowledge of 

AF among those who are at risk of developing the arrhythmia [138]. People with poor 

knowledge of AF in the community are less likely to participate in AF screening programmes, 

identify AF symptoms, and seek medical assessment compared to those with adequate 

knowledge about AF [138]. A study has shown that about 30% of older populations (aged ≥65 

years) at higher risk of AF could not recognise common symptoms, and 50% were uncertain 

when to seek help in response to possible AF symptoms [138]. Further, participants of 

qualitative studies narrated that prior to their AF diagnosis, they had no knowledge about AF, 

did not recognise they were at risk of AF, and did not associate their symptoms to AF [182, 

210]. Therefore, the lack of knowledge about AF may lead to treatment delays and subsequent 

risk of poor outcomes [182, 211]. Thus, improving public knowledge about AF is critical in 

ensuring that the public understands the burden, implications of living with undiagnosed AF, 

and the likely benefits of treatment.  

Improving AF knowledge through educational interventions can motivate people with 

undiagnosed AF to engage in appropriate preventive behaviours such as lifestyle modification, 

control of risk factors, participation in screening, seeking treatment early, and involvement in 

shared decision-making processes with healthcare professionals [182, 212]. In the US, a 

community educational intervention on AF improved pulse self-examination, knowledge about 

irregular pulse as an indicator for AF, and seeking medical attention due to irregular pulse [125].  

To develop, implement and evaluate the impact of educational interventions in the community, 

baseline knowledge of AF must be established to identify gaps. However, AF knowledge of 

the public has not been explored in Australia. Until these gaps of AF knowledge are identified 

for targeted interventions, poor knowledge of AF may continue to be a significant barrier to 

the successful implementation of educational programmes in the community. Hence, the 
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purpose of this study was to the baseline AF knowledge of the general population in Australia. 

The study also aimed to investigate the common sources where the participants obtain AF 

information. Knowing the most suitable sources for disseminating information about AF could 

assist health promotional strategies for improving AF knowledge and motivating people to 

participate in screening in the community.   

The results of this study were used to guide the implementation (Chapter 5) and the evaluation 

of educational interventions on improving AF knowledge in Tasmania (Chapter 7). Tasmania 

is among the states with the highest burden of strokes per capita in Australia [213], thus making 

it ideal for implementing educational interventions on AF (Chapter 5). 

4.3. Methods 

4.3.1. Study design and settings 

The study was a cross-sectional design in the form of an online survey. The national survey 

was conducted in two settings: Tasmania as the intervention site for educational programs on 

improving AF knowledge (see Chapter 5) and mainland Australia as the control site. The 

educational interventions were implemented after the survey in a separate study described in 

Chapter 5. The ethics approval to conduct the study was obtained from the Tasmanian Health 

and Medical Human Research Ethics Committee (H0017308). 

4.3.2. Study population 

The target participants were adult Australian residents (aged ≥40 years, in whom the risk of 

developing AF starts to increase) [16]. People were excluded if they were diagnosed with AF 

or were registered health practitioners.   

In this study, there was no data from a pilot study to be used in the sample size determination. 

We estimated that the percentage mean (standard deviation -SD) knowledge among those 

surveyed would be 50% (25). Assuming a precision (of the estimate) of ±5 at 95% confidence 
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interval, level of significance of 0.05, and a study power of 0.8, a sample size of 196 eligible 

participants was calculated [214]. However, to further increase the statistical power of the study 

to allow comparison of participants, we aimed to recruit 500 participants (i.e., 200 from 

Tasmania and 300 from mainland Australia) [215].  

4.3.3. Recruitment 

Participants were recruited for the online survey (via LimeSurveyTM) using Facebook. To 

administer the survey to the two cohorts, two study-specific Facebook pages were created: one 

for participants from Tasmania and the other for respondents from mainland Australia. The 

Facebook pages contained the advertisement and featured the University of Tasmania’s logo 

to provide legitimacy for the survey. An advertising campaign was designed using Facebook’s 

Ads Manager, where the eligibility criteria of the target participants, the survey link (AF 

knowledge assessment tool - AFKAT) [216], schedule, format, and budget for the 

advertisement were selected. The advertisement was displayed as newsfeeds or on the sidebar 

advertisement panels of the users’ Facebook page whose profiles indicated that they were living 

in Australia and were aged ≥40 years. Participants could make comments, tag friends, and share 

the advertisement on their profile page, friends’ profile, or other Facebook groups.  

Potential participants were able to click on the Facebook advertisement, from where they were 

directed to the LimeSurveyTM page that contained the information about the study and the 

actual survey tool. In this study, consent was implied if the participants clicked the “next” 

button on the page. A chance to enter a random prize draw for an Apple iPad mini was used as 

an incentive to encourage participation. To enable entry into the random prize draw, a separate 

link was provided at the end of the survey, which directed respondents to a different page where 

they could enter their name and postal address. The survey was active from 1st to 11th November 

2018. The Facebook advertisement is provided in Figure 9. 
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Figure 9. Facebook advertisement page 

 

4.3.4. Procedure 

The online survey was designed and reported based on the Checklist for Reporting Results of 

Internet E-Surveys (CHERRIES) and guidelines for good practice in the conduct and reporting 

of survey research [195, 217]. The LimeSurveyTM page contained three pages: study 

information page, sociodemographic information page, and the AF knowledge assessment tool 

(quiz). All quiz items were mandatory. Respondents were able to review and change their 

responses, save, suspend, and resume later or quit the survey at any time. Internet Protocol 

addresses were tracked to prevent multiple entries from the same participant.   

The following information was collected from the participants using the online survey tool 

[216]: age, sex, residential postcode, highest education level, employment, smoking, and 
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alcohol status, gross annual income, and medical history (presence of diabetes, high blood 

pressure, heart disease, previous stroke, peripheral vascular disease). Participants were also 

asked about their sources of information about AF “I have seen information about AF from:.” 

All responses to the survey were anonymous to the researchers. The de-identified information 

collected was stored in a password-protected UTAS computer that was accessible only to the 

researchers. The data will be deleted after a minimum of five years from the date of final 

publication. 

Measures: AF knowledge of the public: The AF knowledge of the participants was measured 

using the AFKAT. The AFKAT was developed and validated in a separate study (Chapter 3) 

and demonstrated appropriate psychometric properties. The tool consists of 21 closed-ended 

items, and participants were asked to respond to the items with a “true”, “false,” or “I don’t 

know” answer. A correct response carried a score of ‘1’ and an incorrect answer a score of ‘0’. 

For the purpose of this study, directional coding was used in scoring the “I don’t know” 

responses for the analysis [188]. In this coding, “I don’t know” responses were treated as 

“wrong answers” and were scored as zero. The total AF knowledge score was calculated by 

taking the percentage of correct responses across all the 21 items (total scale score minimum 

of 0.0% and a maximum 100%). 

 Analysis strategy: Based on the distribution of participants, the gross annual income of 

respondents was divided into three fairly even groups; less than $25,000 (very low-income 

group, n=135), $25,000 to $64,999 (middle-income group, n=121) and $65,000 and above 

(high-income group, n=154). 

Postcodes were re-coded for analysis in two ways: firstly, according to the access to services 

and remoteness using the Accessibility/Remoteness Index of Australia Plus 2016 (ARIA+ 2016) 

[218]. The ARIA + measures access based on a physical distance to five categories of services, 



110 

 

and also uses a different weighing factor for Tasmania, compared with other indices of 

remoteness classification in Australia [219]. The ARIA+ scores, ranging from 0 (high 

accessibility) to 15 (very remote), are divided into five broad levels of remoteness: major cities 

of Australia, inner regional Australia, outer regional Australia, remote, and very remote [218]. 

In this study, because of the small sample size of participants from outer region, remote and 

very remote areas, and to increase the study power for statistical methods, the three categories 

were collapsed into one group “outer region, remote and very remote”. The ARIA+ category 

for each postcode was generated using the ARIA Lookup tool [220] and the ARIA+ 2016 

demonstration map [221].  

Secondly, each postcode was converted into the Socio-Economic Indexes for Areas (SEIFA)–

Index of Relative Socio-Economic Advantage and Disadvantage (IRSAD) [222]. The SEIFA-

IRSAD measures the socioeconomic status of a geographical area in Australia. The SEIFA-

IRSAD index was obtained from the Australian Bureau of Statistics (ABS) 2016 census data 

[222]. As recommended by the ABS, deciles were used as an index of SEIFA-IRSAD ranking, 

with decile 1 representing the most socioeconomic disadvantaged area and decile 10 the most 

socio-economic advantaged area [222]. 

Data preparation: Survey responses (with timestamp) of the two study cohorts (participants 

from Tasmania and Mainland Australia) were exported in the form of Excel format from 

LimeSurveyTM to the SPSS software. The two datasets were combined into one for analysis.  

Only completed responses (participants who genuinely completed the AF knowledge 

assessment items) were included in the data analysis. Incomplete responses were excluded from 

the analysis to avoid missing values in the data. The presence of missing values can reduce 

data available for analysis, affects the statistical power of a study, and subsequently, the 

reliability of the findings [223].  
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We calculated the completion rate of the survey by dividing the total number of completed 

responses by the overall responses (complete and incomplete responses) [195]. The AF 

knowledge score of each participant was determined by calculating the sum of correct 

responses to each quiz item divided by the total number of items.  

Data were re-examined to ensure categorical variables were re-coded appropriately and quiz 

items were scored correctly. Further, the data were screened for responses that may not 

accurately reflect the respondents’ true level of AF knowledge (potential careless responses). 

Evidence suggests screening data to identify and remove cases with careless responses [224, 

225]. These responses reduce overall data quality and can result in wrong conclusions from the 

study findings if not removed [226].  

As a sub-analysis, the identification of cases with careless responses was conducted using the 

following procedures. Firstly, checking the response to the quiz items for a straight-line pattern. 

Cases with a straight-line response pattern (i.e., participants responding to all survey items with 

the same response option) were considered potential careless responses [224, 225]. Secondly, 

examining the time to complete the survey by the participants. This was to identify abnormally 

short completion times that may indicate careless responses [224]. There was no cut-off point 

for the completion time recommended in the literature. So, less than half (i.e., 90 seconds) the 

median completion time was chosen as the cut-off point because it was believed that it is 

impractical for a diligent participant to read the study information, survey instructions and 

respond to 47 items (26 items related to demographics, and 21 AF knowledge assessment 

questions) in less than half the median time. Appendix 4 illustrates the sub-analysis used in the 

identification of careless responses. 
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4.3.5. Statistical analysis 

Statistical data analysis of the screened data was conducted and reported based on Statistical 

Analyses and Methods in the Published Literature (SAMPL) guidelines for basic statistical 

reporting [227]. The analyses were performed using the IBM SPSS Statistics for Windows, 

Version 25.0. Armonk, NY: IBM Corp. The normality distribution of the AF knowledge score 

among the participants was checked using the Kolmogorov-Smirnov test and visual inspection 

of a histogram and Q-Q plot. The results of the normality test indicated that the data were not 

normally distributed (Appendix 5). Therefore, nonparametric statistical methods were applied.  

Participants were divided into two groups based on their AF knowledge level (poor AF 

knowledge yes/no). There was no cut-off score for poor AF knowledge in the literature. An 

equal distribution of participants into two groups and quartiles could not be achieved due to 

the non-normal distribution of the AF knowledge scores. Thus, a value of ≤20% was considered 

poor AF knowledge based on the asymmetrical distribution of the knowledge scores (Appendix 

5). A previous study supports the categorisation of knowledge scores based on the 

asymmetrical distribution of scores among respondents [228]. Also, the use of this cut-off score 

was considered appropriate given the low awareness of AF in the general public [173]. 

In the analysis, asymmetrical continuous data were presented as the median and interquartile 

range (IQR), while categorical variables were presented as frequencies and percentages. Mann-

Whitney test was used to compare the median (IQR) continuous variables between two 

independent groups. Chi-Square (or Fisher’s exact when expected frequency counts were less 

than five) test was used to compare the proportion between two or more groups. The level of 

significance was set at a p-value <0.05.  
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4.4. Results 

4.4.1. Recruitment process 

A total of 605 participants accessed the first page of the survey (242 from Tasmania and 363 

from mainland Australia). Of these participants, 98 (16.2%) did not fully complete the survey. 

Seventy (11.6%) participants accessed the survey page but did not respond to any question, 

while 28 (5.2%) attempted at least one of the survey questions. Nineteen (67.8%) of these 

people stopped at a question related to alcohol status and did not proceed to the questions about 

medical history. 

Five hundred and seven (83.8%) participants completed all survey questions. Of these 

participants, 7 (1.4%) had a completion time of ≤90 seconds and were identified as careless 

responders, and their data were excluded (Appendix 5). The characteristics of these participants 

with careless responses are shown in Appendix 6. 

Finally, 500 (82.6%) participants with complete responses and completion times of >90 

seconds were included in the analysis (198 from Tasmania and 302 from mainland Australia). 

 Figure 10 summarises the recruitment process. 
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Figure 10. Flowchart of the recruitment process of the participant 

 

535 (88.4%) participants 

completed at least one question: 

Tasmania (n = 214) 

Mainland Australia (n = 321) 

70 (11.6%) participants 

did not respond to any 

question: 

Tasmania (n = 28) 

Mainland Australia (n = 42) 

28 (5.2%) participants did not 

complete the survey questions: 

Tasmania (n = 12) 

Mainland Australia (n = 16) 

507 (83.8%) participants completed 

the survey:  

Tasmania (n = 202) 

Mainland Australia (n = 305) 

605 participants clicked the advert 

and accessed the survey page 

Tasmania (n = 242) 

Mainland Australia (n = 363) 

500 (82.6%) participants included 

in the analysis: 

Tasmania (n = 198) 

Mainland Australia (n = 302) 

7 (1.4%) participants identified 

as careless responders: 

Tasmania (n = 4) 

Mainland Australia (n = 3) 
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Demographic characteristics of the respondents who participated in the AF knowledge 

assessment survey 

The median (IQR) age of the included participants was 52.5 years (47.0 to 62.0). A high 

proportion of the respondents were females (83.0%). Participants from the two recruitment 

sites differed in terms of sex (Chi-square ꭓ2 = 4.122, p-value = 0.042); median (IQR) age 

(Mann-Whitney U = 35333, p-value = 0.001), employment status (ꭓ2 = 14.281, p-value <0.001); 

socioeconomic status (U = 0.211, p-value <0.001); remoteness (ꭓ2  = 173.979, p-value <0.001); 

alcohol (ꭓ2 = 6.142, p-value = 0.046); and gross annual income  (ꭓ2  = 7.660, p-value =0.022).  

The baseline demographic characteristics of the two study cohorts are compared and presented 

in Table 8. 
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Table 9. Sociodemographic characteristic of the participants (n= 500) 

Variables Frequency (%) P 

Total (n =500) Tasmania (n= 198) Mainland Australia (n=302)  

Median (IQR) age  Years 52.5 (47.0 to 62.0) 51 (45.8 to 59.0) 54.0 (47.0 to 63.3) 0.001 a 

Median (IQR) SEIFA-IRSAD  Deciles 5.0 (2.0 to 8.0) 4.0 (1.8 to 7.0) 5.0 (3.0 to 8.0) < 0.001 a 

Sex Female  415 (83.0) 156 (78.8) 259 (85.8) 0.042 b 

 Male 85 (17.0) 42 (21.2) 43 (14.2)  

Australian States/Territory New South Wales 73 (14.6) - 73 (14.6)  

 Victoria 71 (14.2) - 71 (14.2)  

 Queensland 71 (14.2) - 71 (14.2)  

 South Australia 30 (6.0) - 30 (6.0)  

 Western Australia 30 (6.0) - 30 (6.0)  

 Northern Territory 18 (3.6) - 18 (3.6)  

 Australian Capital Territory 9 (1.8) - 9 (1.8)  

Highest level of education Primary/secondary 98 (19.6) 43 (21.7) 55 (18.2) 0.156 b 

 Vocational 116 (23.2) 52 (26.3) 64 (21.2)  

 University 186 (37.2) 72 (36.4) 114 (37.7)  

 Postgraduate 100 (20.0) 31 (15.7) 69 (22.8)  

Employment status Full-time 154 (30.8) 72 (36.4) 82 (27.2) 0.001 b 

 Part-time 162 (32.4) 73 (36.9) 89 (29.5)  

 Not employed 184 (36.8) 53 (26.8) 131 (43.4)  

Gross annual income  Below $25,000 135 (27.0) 43 (21.7) 92 (30.5) 0.022 b 

 $25,000 to 64, 999 121 (24.2) 79 (39.9) 126 (41.4)  
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 ≥$65, 000 154 (30.8) 76 (38.4) 84 (27.8)  

Remoteness 1 Major cities 162 (32.4) 0 (0.0) 162 (53.6) < 0.001 b 

 Inner regional 203 (40.6) 137 (69.2) 66 (21.9)  

 Outer regional/remote/very remote 135 (27.0) 61 (30.8) 74 (24.5)  

Smoking status Current smoker 43 (8.6) 16 (8.1) 27 (8.9) 0.323 b 

 Ex-smoker 146 (29.2) 51 (25.7) 95 (31.5)  

 Non-smoker 311 (62.2) 131 (66.2) 180 (59.6)  

Alcohol >2 standards/day 41 (8.2) 13 (6.6) 28 (9.3) 0.046 b 

 ≤2 standards/day 326 (65.2) 142 (71.7) 184 (60.9)  

 None 133 (26.6) 43 (21.7) 90 (29.8)  

Diabetes Yes 49 (9.8) 19 (9.6) 30 (9.9) 0.901 b 

 No 451 (9.2) 179 (90.4) 272 (90.1)  

High blood pressure Yes 132 (26.4) 47 (23.7) 85 (28.1) 0.274 b 

 No 368 (73.6) 151 (76.3) 217 (71.9)  

Heart disease Yes 21 (4.2) 7 (3.5) 14 (4.6) 0.549 c 

 No 479 (95.8) 191 (96.5) 288 (95.4)  

Peripheral vascular disease Yes 8 (1.6) 0 (0.00) 8 (2.6) - 

 No 492 (98.4) 198 (100.0) 294 (97.4)  

Previous stroke or TIA Yes 14 (2.8) 6 (3.0) 8 (2.6) 0.789 c 

 No 486 (97.2) 192 (97.0) 294 (97.4)  
a Mann-Whitney; b Pearson Chi-Square; c Fisher’s Exact test; 1 Remoteness based on Accessibility/Remoteness Index of Australia (ARIA+ 2016); 2 SEIFA-IRSAD, Socio-

Economic Indexes for Areas Index of Relative Socio-economic Advantage and Disadvantage; TIA, Transient ischaemic attack; Significant results (p-value < 0.05) presented 

in bold  
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4.4.2. Public knowledge about AF 

AF knowledge scores by item in the AF knowledge Assessment Tool (AFKAT)  

Table 10 indicates the percentage of respondents who correctly answered individual items in 

the tool. A high proportion of participants knew that people with AF can still have an active 

life (74.8%), and an episode of AF can be recurrent (68.2%). The lowest proportion of the 

participants correctly identified that low blood pressure does not increase the risk of developing 

AF (18.4%); AF usually has no major psychological effects on people’s lives (22.4%). Three 

items had a higher rate of “I don’t know responses”: “The risk of developing AF can be reduced 

with lifestyle changes” (69.0%), “AF usually has major psychological effects on people’s lives” 

(51.2%), and “AF can be detected by checking the regularity of the pulse” (47.2%).  

A total of 76 (15.2%) participants scored 0.0% in the survey. Further analysis showed that these 

participants responded with “I don’t know” responses to all the AF knowledge assessment tool 

items. 
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Table 10. Percentage of correct responses to individual items on the AF knowledge Assessment Tool (n=500) 

Item No. Statement Correct answer Correct responses (%) P* 

   Total participants Tasmania Mainland Australia  

1 AF is a medical condition where the heart beats slower than normal. False 52.8 52.5 53.0 0.794 

2 AF can be treated with medications.  True 61.6 58.6 63.6 0.404 

3 AF may cause blood clots in the heart.  True 40.6 40.9 40.4 0.886 

4 People with atrial fibrillation can still have an active life.  True 74.8 74.2 75.2 0.496 

5 Symptoms of AF may be occasional, persistent or permanent. True 67.4 64.6 69.2 0.208 

6 Once present AF is always a lifelong condition. False 22.8 19.7 23.5 0.104 

7 Episodes of AF can be recurrent.  True 68.2 68.2 68.2 0.786 

8 Episodes of atrial fibrillation are predictable.  False 54.0 54.5 53.6 0.908 

9 Early diagnosis and management of AF can prevent stroke.  True 63.4 62.6 63.9 0.944 

10 AF can only be treated with surgery.  False 50.8 50.0 51.3 0.707 

11 Screening for AF is safe.  True 57.0 57.6 56.6 0.886 

12 AF significantly increases the risk of stroke.  True 51.2 49.5 52.3 0.290 

13 Shortness of breath and fainting can be potential symptoms of AF. True 61.4 58.6 63.2 0.570 

14 AF occurs only in people with prior signs of heart disease.  False 60.2 59.6 60.6 0.941 

15 Someone could have AF without having any symptoms.  True 50.2 53.5 48.0 0.464 

16 Low blood pressure increases the risk of developing AF.  False 18.4 19.2 17.9 0.760 

17 AF usually has major psychological effects on people’s lives. False 22.4 18.2 25.2 0.100 

18 The risk of developing AF can be reduced with lifestyle changes. True 42.0 39.4 43.7 0.422 

19 AF occurs only in old age.  False 67.0 69.2 65.6 0.697 

20 AF can be detected by checking the regularity of the pulse.  True 38.0 39.4 37.1 0.790 

21 Anticoagulants (“blood thinners”) are often used to reduce the risk of 

stroke in people with AF. 

True 52.6 50.5 54.0 0.731 

 * Chi-Square test      
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4.4.3. Poor AF knowledge of the participants 

A total of 113 (22.6%) participants had a score of ≤20% and were classified as the poor AF 

knowledge group. Poor AF knowledge was present across the sociodemographic 

characteristics of the participants (Table 11). There was no statistically significant difference 

in poor AF knowledge terms of sociodemographic characteristics between participants from 

Tasmania and Mainland Australia. Table 11 shows the distribution of poor AF knowledge 

among the participants (n = 500).   

Table 11.  Distribution of poor AF knowledge among the participants (n=500) 

Variables Poor AF knowledge n (%) P 

  Yes (n= 113) No (n=387)  

Median (IQR) age Years 50.0 (42.0 to 60.0) 53.0 (47.0 to 62.0) 0.068 1 

Median (IQR) deciles SEIFA-IRSAD 5.0 (2.0 to 8.0) 5.0 (3.0 to 7.0) 0.813  1 

Sex Female 95 (22.9) 320 (77.1) 0.731 a 

 Male 18 (21.2) 67 (78.3)  

Level of education Primary/secondary 18 (18.4) 80 (81.6) 0.534 a 

 Vocational 25 (21.6) 91 (78.4)  

 University 48 (25.8) 138 (74.2)  

 Postgraduate 22 (22.0) 78 (78.0)  

Employment status Full-time 40 (26.0) 114 (74.0) 0.299 a 

 Part-time 38 (23.5) 124 (76.5)  

 Not employed 35 (19.0) 149 (81.0)  

Smoking status Current smoker 9 (20.9) 34 (79.1) 0.169 a 

 Ex-smoker 41 (28.1) 105 (71.9)  

 Non-smoker 63 (20.3) 248 (79.7)  

Alcohol >2 standards/day 10 (24.4) 31 (75.6) 0.751 a 

 ≤2 standards/day 76 (23.3) 250 (76.7)  

 None 27 (20.3) 106 (79.7)  

Gross annual income <$25,000 32 (23.7) 103 (76.3) 0.094 a 

 $25,000 to 64, 999 54 (26.3) 151 (73.7)  

 ≥ $65, 000 27 (16.9) 133 (83.1)  

Remoteness 1 Major cities 29 (17.9) 133 (82.1) 0.219 a 

 Inner regional 50 (24.6) 153 (75.4)  

 
Outer regional/ 

remote/very remote 

34 (25.2) 101 (74.8)  

Diabetes Yes 11 (22.4) 38 (77.6) 0.979 a  

 No 102 (22.6) 349 (77.4)  

High blood pressure Yes 30 (22.7) 102 (77.3) 0.967 a 

 No 83 (22.6) 285 (77.4)  

Heart disease Yes 5 (23.8) 16 (76.2) 0.796 b 

 No 108 (22.5) 371 (77.5)  
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PVD Yes 1 (12.5) 7 (87.5) 0.690 b 

 No 112 (22.8) 380 (77.2)  

Previous stroke or TIA Yes 3 (21.4) 11 (78.6) >0.999 b 

 No 110 (22.6) 376 (74.4)  

No medical history Yes 77 (22.5) 250 (76.5) 0.486 a 

 No 36 (20.8) 137 (79.2)  

* AF knowledge score of ≤20%; 1 Mann-Whitney; a Pearson Chi-Square; b Fisher’s Exact test; 1  Remoteness based 

on Accessibility/Remoteness Index of Australia (ARIA+ 2016); SEIFA-IRSAD, Socio-Economic Indexes for 

Areas Index of Relative Socio-economic Advantage and Disadvantage; TIA, Transient ischaemic attack; PVD, 

peripheral vascular disease; AF, Atrial fibrillation 

 

Difference in poor AF knowledge among participants from Tasmania and Mainland Australia 

Poor AF knowledge was present in 44 (38.9%) of respondents from Tasmania and 69 (61.1%) 

from Mainland Australia. There was no statistically significant difference between the two 

cohorts with regards to the poor AF knowledge (ꭓ2 = 0.027, p-value = 0.870). There was also 

no statistically significant difference in poor AF knowledge between the two cohorts based on 

individual sociodemographic characteristics. Table 12 indicates the distribution of the poor AF 

knowledge among the participants based on sociodemographic characteristics. 
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Table 12.  Differences in poor AF knowledge score among the participants from Tasmania and 

Mainland Australia (n = 113) 

Variables Percentage of poor AF knowledge score n (%) * 

 Tasmania (n=44) 
mainland Australia 

(n=69) 
P 

Median (IQR) age Years 51.0 (42.0 to 59.0) 54.0 (45.8 to 59.0) 0.068 1 

Median (IQR) deciles SEIFA-IRSAD 4.0 (1.8 to 7.0) 4.0 (3.0 to 8.0) 0.813 1 

Sex Female 35 (22.4) 60 (23.2) 0.294 a 

 Male 9 (21.4) 9 (20.9)   

Level of education Primary/secondary 8 (18.6) 10 (18.2) 0.156 a 

 Vocational 12 (23.1) 13 (20.3)  

 University 20 (27.8) 28 (24.6)  

 Postgraduate 4 (12.9) 18 (26.1)  

Employment status Full-time 16 (22.2) 24 (29.3) 0.500 a 

 Part-time 17 (23.3) 21 (23.6)  

 Not employed 11 (20.8) 24 (18.3)  

Smoking status Current smoker 5 (31.3) 4 (14.8) 0.352 a 

 Ex-smoker 13 (25.5) 28 (29.5)  

 Non-smoker 26 (19.8) 37 (20.6)  

Alcohol >2 standards/day 4 (30.8) 6 (21.4) 0.790 a 

 ≤2 standards/day 31 (21.5) 45 (24.5)  

 None 9 (20.9) 18 (20.1)  

Gross annual income <$25,000 7 (16.3) 25 (27.2) 0.165 a 

 $25,000 to 64, 999 21 (26.6) 33 (26.2)  

 ≥ $65, 000 16 (21.1) 11 (13.1)  

Remoteness 1 Major cities 0 (0.0) 29 (17.9) - 

 Inner regional 31 (22.6) 19 (28.8)  

 
Outer regional/ 

remote/very remote 
13 (21.3) 21 (28.4)  

Diabetes Yes 5 (26.3) 6 (20.0) 0.652 a 

 No 39 (21.8) 63 (23.2)  

High blood pressure Yes 12 (25.5) 18 (21.2) 0.532 a 

 No 32 (21.2) 51 (23.5)  

Heart disease Yes 2 (28.6) 3 (21.4) 0.717 a 

 No 42 (22.0) 66 (22.9)  

PVD Yes 0 (0.0) 1 (12.5) - 

 No 44 (22.2) 68 (23.1)  

Previous stroke or TIA Yes 1 (16.7) 2 (25.0) 0.707 a 

 No 43 (22.4) 67 (22.8)  

No medical history Yes 30 (22.2) 47 (24.5) 0.692 a 

 No 14 (22.2) 22 (20.0)  

* AF knowledge score of ≤20%; 1 Mann-Whitney; a Pearson Chi-Square; 1  Remoteness based on Accessibility/Remoteness Index 

of Australia (ARIA+ 2016); SEIFA-IRSAD, Socio-Economic Indexes for Areas Index of Relative Socio-economic Advantage 

and Disadvantage; TIA, Transient ischaemic attack; AF, Atrial fibrillation; PVD, peripheral vascular disease 
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4.4.4. Sources of information about AF 

When participants were asked about sources of AF information, “I have seen information about 

AF:”, 188 (37.6%) reported “no”, while 312 (62.4%) responded “yes”. The most common 

sources of AF information among the participants with “yes” responses were from the Internet 

(25.6%), family (24.4%) and health professionals (17.8%). Among these participants, 170 

(54.5%) saw the information from one source, 86 (27.6%) from two sources and 56 (17.9%) 

from three or more sources. The sources of AF information are shown in Figure 11.  

 

*  Percentage total may add up to more than 100% as multiple responses were allowed. 

 

Figure 11.Sources of information about AF (n = 500). 
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4.5. Discussion 

The present study presents the first AF knowledge assessment survey of the public (aged ≥40 

years) in Australia. Poor AF knowledge was identified across the sociodemographic 

characteristics of the respondents, with about 15% having a complete lack of AF knowledge. 

Participants from Tasmania and mainland Australia were similar in terms of the distribution of 

poor AF knowledge. Our findings suggest that poor AF knowledge is common among the 

general population in Australia. Therefore, there is a need for educational interventions to 

address this deficit in the community.  

In this study, the AF knowledge deficits identified, and the baseline information reported 

guided the development and implementation of educational interventions for improving AF 

knowledge in Tasmania (Chapter 5). The outcomes were also used to evaluate these 

interventions' impact in the community (Chapter 7).  

Information on AF knowledge of the general population is limited in the published literature 

to allow for study comparisons. However, the proportion of respondents with poor AF 

knowledge in this study is slightly lower than the 30% reported in a study conducted among 

older people aged ≥ 65 years using a tool that was not psychometrically validated [138]. The 

differences in the study cohort and AF assessment tool may be the reason for the variation in 

the proportion of people with poor AF knowledge between our study and what has been 

reported in the previous study [138].  

No significant difference in poor AF knowledge was observed among the participants stratified 

based on the participants' sociodemographic characteristics. Similar results were also reported 

in studies assessing knowledge of chronic kidney disease (CKD) [229, 230]. For example, the 

findings of Hussain et al. 2019 found no influence of age, sex and history of medical conditions 

on patients’ knowledge about CKD [229]. Our study outcome revealed a deficit in AF 

knowledge which appeared to be common among the participants. This finding would suggest 
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that AF educational interventions should target all categories of people in the community, 

including those with high levels of education.  

Of concern is that approximately 50% of the participants do not know that AF is a risk factor 

for stroke, even though about 60% of the respondents correctly identified early detection of AF 

can prevent stroke. A similar knowledge gap on the association between AF and stroke has 

been reported among at-risk persons in Australia, where 60% of the participants were not aware 

that AF increases the risk of stroke [231]. This limited knowledge of AF as a risk factor for 

stroke may be related to the general lack of knowledge about stroke risk factors among the 

public [232, 233]. Another explanation for this knowledge deficit might reflect the salience of 

the problem of poor AF knowledge in the community. This AF knowledge gap is crucial to 

address using educational interventions.   

As part of its efforts of reducing stroke, the Stroke Foundation Australia has included strategies 

for improving the public knowledge of AF as it relates to stroke [234]. One of the mechanisms 

of achieving this goal was through a volunteer-led community education program [235]. 

Although this program has been demonstrated to improved short-term knowledge of signs and 

risk factors for stroke among those who attended the program, the present study shows that 

there is still a need for more effective interventions to inform the public about AF as an 

independent risk factor for stroke. The implementation of such intervention is important 

because, based on the Health Behaviour Model, people with good knowledge of AF as a risk 

factor for stroke would make them more conscious about taking preventive actions [236]. 

About 60% of the total participants do not know that lifestyle changes can reduce the risk of 

developing AF. Also, most of the participants responded to this question with “I don’t know” 

responses. Effective educational interventions on promoting AF knowledge should, therefore, 

address this knowledge gap by informing people, particularly those with a modifiable risk 

factor for AF, that lifestyle modification can reduce their AF risk. This strategy could assist 
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these individuals in assessing their susceptibility to AF and take preventive action; this appears 

to be significant given that beliefs about susceptibility to the disease may influence people to 

participate in preventive activities [236]. 

Nearly 80% of the participants do not know that low blood pressure is not a risk factor for 

developing AF. This poor knowledge is crucial to address in educational interventions to 

improve AF knowledge in the community. Blood pressure accounts for more AF cases than 

other risk factors [237], and it is associated with a seven-fold increase in the risk of developing 

AF in people aged ≥ 65 years [238]. In Australia, the importance of educating the public to 

know the association between blood pressure and AF has been advocated by the Heart 

Foundation and Stroke Foundation [239, 240], yet guidelines for the management of 

hypertension [241] and AF in Australia did not address the practice of promoting this 

knowledge to the public [12]. Therefore, it is critical for educational programs on AF to convey 

messages that low blood pressure is not a significant risk factor for AF.  

The result of this study suggests that 60% of the participants did not know that AF can be 

detected by checking the regularity of the pulse. This finding is consistent with that of a global 

survey on AF awareness that reported 32% of the participants (aged ≥40 years) were aware AF 

could be detected through pulse check [173]. This finding presents the need for healthcare 

professionals to inform patients (particularly those at risk) that AF could be detected by self-

examination of the irregularity of the pulse. Also, public health professionals can tailor 

community programs to educating and training people on how to check pulse irregularity that 

could indicate AF. Such intervention in the community has been reported in the literature. 

Munschauer et al. (2004) conducted 281 community group education sessions to improve 

awareness and train people on how to find and characterise irregular pulse [125]. The study 

included 6,203 participants, of which 91% correctly characterised their pulse as either regular 
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or irregular. At follow-up, 89.1% retained knowledge that an irregular pulse could result in 

stroke, and 38% with newly-detected irregular pulse sought medical assessment [125].   

The present study has revealed an important knowledge gap in AF detection through screening. 

About 55% of the participants correctly responded that screening for AF is safe. This 

knowledge deficit is of public health concern that needs to be addressed, given that AF 

accounted for 36% of all ischaemic strokes in Australia [37]. Also, a study in Australia suggests 

that 1.5% of people aged ≥65 years are living with undiagnosed AF, at high risk of stroke that 

warrants OAC therapy, and none of these people is receiving stroke prevention therapy [60]. 

Thus, improving knowledge of AF and opportunities for screening could improve AF detection 

and potentially prevent strokes in the community. Applying the Capability, Opportunity, 

Motivation, Behaviour (COM-B) model, improving knowledge about AF, and providing 

opportunities for screening could motivate people to participate in screening and subsequent 

use of stroke prevention medications [212]. Therefore, community-based public health 

programs should convey messages about the need for the people to know their AF status and 

that the screening for AF is safe and simple. 

Internet, family, and health professionals were the most frequent sources of AF information 

among the respondents. This finding may be related to common sources of health information 

in Australia, with the Internet as the most utilised source of health information [242]. A 

systematic review and meta-analysis comparing the effectiveness of web-based and non-web-

based interventions on behavioural change and knowledge outcomes have reported an 

improvement in outcomes for individuals using web-based interventions [243]. Also, given the 

89.0% Internet penetration in Australia and 71% of the population who uses the Internet [244], 

it is appropriate that the design and implementation of AF educational interventions should 

focus on using the Internet and health professionals in addition to other means of promoting 

AF knowledge in the community. 
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Public health implication 

The current survey has the following public health implication: 

1. Identification of knowledge deficits about AF that could be addressed through educational 

intervention. Also, such interventions should target all categories of people in the 

community. 

2. It provides baseline data on AF knowledge that can inform and evaluate future educational 

interventions for improving AF knowledge in public. AF educational interventions that are 

effective could be sustained or streamlined into established public health promotional 

campaigns in the community.  

3. The present study provides evidence that can guide the development of AF educational 

resource materials. For example, AF educational tools should carry messages about AF as 

a risk factor for stroke, risks for developing AF, the importance of AF detection, and risk 

prevention through lifestyle modifications. The design of such resource materials should 

also consider people with low health literacy to enhance comprehension of the message. 

Limitations 

The present study has the following limitations. First, the participants were recruited through 

an online survey using Facebook. This approach has the potential to recruit a defined 

population such as people with Internet access, interest in health-related information, and 

females. Thus, this may explain the higher response rate of females compared to males in this 

study. A report has shown that 54.6% of Facebook users in Australia are females (with the 

highest difference between females and male occurs within those aged 45 to 54 years (females 

8.0%, males 6.0%) [245]. Also, the Facebook algorithm may have resulted in recruiting more 

users who are interested in health-related information. The algorithm employs users’ previous 

engagement with Facebook content to determine the information they receive as newsfeed 

[246]. It is possible that this feature of the Facebook algorithm supports the recruitment of a 
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high proportion of females, as the literature suggests that females are more likely to access the 

Internet for health-related information compared to males [247]. Based on the reasons 

mentioned above, the sample included in the present study may not be representative of the 

general population.  

Secondly, respondents with careless responses were identified and excluded in the final 

analysis of the study. These respondents have demographic characteristics that were previously 

described in the literature [248, 249]. However, evidence suggests that the exclusion of these 

responses increases the data quality for analysis and interpretations [224].  

The third limitation was the presence of a high percentage of participants who answered all the 

quiz items with “I don’t know” responses. Responding to surveys with “I don’t know” answers 

by participants has been widely discussed in the literature as a common limitation [250]. 

However, evidence has shown that if the level of awareness of the survey topic is low among 

the target population, respondents may genuinely lack the knowledge necessary for responding 

to the questions [251]. Therefore, this finding demonstrates the absence of AF knowledge 

among these participants and the need for educational interventions.  

Despite these limitations, the findings of this study provided preliminary evidence regarding 

AF knowledge in Australia. Further studies should focus on a stratified sampling technique. 

4.6. Conclusions 

The study identified AF knowledge gaps in participants aged ≥40 years across Australia. Poor 

AF knowledge was not influenced by the sociodemographic characteristics of the respondents. 

There is a need for educational interventions to address this deficit in the total community. 
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CHAPTER FIVE 

Development, Validation, and Implementation of Widespread Educational 

Interventions for Improving AF Knowledge of the Public. 

 

Overview 

In this Chapter, AF educational material was developed through a review of the literature and 

validated using face validity by experts in the field and the target population. The AF 

educational material was designed into flyers, posters, and electronic formats such as JPEG, 

and a Webpage. The different formats of the AF educational material were utilised and 

delivered to the public across Tasmania using multiple health promotional strategies. Findings 

of this study indicated that the AF educational material was appropriate for addressing AF 

knowledge gaps of the public and was suitable for the target population. According to the 

COM-B model (Chapter 2), improving AF knowledge through educational campaigns could 

motivate people to participate in population-based screening programs for AF (Chapter 6).  
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5.1. Abstract 

Background: Poor knowledge of atrial fibrillation (AF) in public may be responsible for 

under-detection and treatment delay, leading to complications. An Australian survey identified 

AF knowledge deficits among the general population that could be addressed through 

educational interventions. Therefore, the study aimed to develop, validate, and implement AF 

educational interventions for improving AF knowledge of the public in Tasmania. 

 Methods: The study involved developing, validating, and utilising AF education materials in 

multiple public health promotion formats in Tasmania. Items included in the AF educational 

material were generated from a review of the literature. The draft material was tested for face 

validity using experts of the subject matter and laypersons from the public. The readability 

level was assessed using the Simplified Measure of Gobbledygook (SMOG) grade. The final 

version of the AF resource material was designed into print (flyers and posters), electronic and 

online versions, and utilised in several strategies for educational interventions. The print 

materials were distributed to the target population through public events, pharmacies, tertiary 

hospitals, public libraries, and AF screening sessions. Interventions were also performed 

through health talks at AF screening sessions across Tasmania. The electronic media 

campaigns were delivered to the public through local radio stations. Also, the online AF 

promotion was conducted using websites and Facebook campaigns. The Facebook campaign 

contains pre- and post-quiz to ensure the participants read and understand the material. 

Results: Evidence-based AF educational material was developed. The experts and laypersons 

rated the material as easy-to-read and understand; thus, having face validity. The SMOG 

readability grade was 8.4 (indicating easy to ready). Over 5,000 AF flyers and 500 posters were 

distributed across Tasmania. Print media articles and advertisements conveying AF 

information were promoted by five and seven newspapers, respectively. The AF information 

was delivered to the public via three local radio stations. The public health talks covered over 
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1000 people, mostly aged ≥65 years. For the online campaign, 17 people visited the website of 

the project. The AF material was hosted by 21 websites/Facebook/Twitter accounts of 

organisations and clubs in Tasmania. Through the Facebook campaign, 2,740 people (aged ≥40 

years) completed the quizzes. There was a statistically significant increase in the median quiz 

score (from 80% to 100%, p<0.001) following reading the AF information by the participants. 

Conclusions: The development and validation of evidence-based and easy-to-read AF 

educational material that is suitable for the general population were described in this Chapter. 

Using the AF material, multiple educational interventions were implemented across Tasmania 

to improve the AF knowledge of the population. The findings demonstrated a wide reach of 

the campaigns and the potential of the interventions to address the AF knowledge deficit of the 

general population.   

 

Keywords: atrial fibrillation, knowledge, survey, Tasmania, stroke 
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5.2. Introduction 

Atrial fibrillation (AF) is becoming a major global health concern [10]. It is significantly 

associated with a five-times increased risk of stroke and heart failure and a two-fold risk of all-

cause mortality [252]. Timely treatment with oral anticoagulants (OAC) reduces AF-related 

stroke risk by 64% and all-cause mortality by 26% [43]. 

In many cases, the initial onset of AF is not always associated with symptoms or warning signs, 

and most sufferers remain asymptomatic for a long time [253]. Because of the lack of 

symptoms, many people with AF are not aware they have the condition and thus, remained 

undiagnosed and receive no treatment at all. This group of people with previously undiagnosed 

AF contributes 1% of the general population [64]. The literature suggests this under-detection 

and treatment delay could be due to the poor knowledge of AF in the community [211, 254]. 

An Australian survey assessing the AF knowledge of the general population showed a complete 

lack of AF knowledge among 15.2% of people aged ≥40 years (Chapter 4). Also, about 50% 

of the respondents did not know that AF can be asymptomatic, increases the risk of stroke and 

can be detected by checking the regularity of the pulse (Chapter 4). It is crucial to address this 

knowledge gap about AF among this population in whom the risk of AF starts to increase, to 

improve AF detection and prevent treatment delay [16]. 

Educational interventions have been consistently reported to increase knowledge of diseases in 

public [255-257], and intention to participate in screening [258]. According to the Capability, 

Motivation, Opportunity - Behaviour (COM-B) Model for improving AF knowledge and 

detection [212], the availability of educational interventions in the community could impart 

knowledge of AF and motivate people to participate in screening programs [212]. Therefore, 

educational interventions are needed to promote AF knowledge and motivate the target 

population to participate in screening exercises.  
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The critical need to improve AF knowledge among the general public has led to the creation 

of the World Atrial Fibrillation Awareness Day (celebrated annually worldwide) [259], and the 

implementation of several educational programs in the community [127, 139, 144, 260-263]. 

However, these interventions have focused on either self-detection of irregular pulse that could 

be suggestive of AF [127, 260, 263], or did not describe the use of validated AF educational 

resources [139]. 

In Australia, there are no structured educational interventions for promoting AF amongst the 

public. Most of the AF awareness programs were through the provision of AF information via 

the websites of charity organisations such as the AF Association Australia [141, 262, 264]. 

However, access to this information is limited to those with internet access and motivation to 

seek out the information. Also, an Australian survey has shown that patients with AF 

recommended the need for simple and easy-to-use educational material about AF for people to 

know the disorder and its impact [265]. This gap in the literature, coupled with the international 

call for strategies to promote AF in the community, suggests the need for implementing 

educational interventions in Australia [54, 259]. The implementation of educational 

interventions in the community requires utilisation of a validated AF information material that 

is suitable for people with low health literacy. However, the development and validation of AF 

educational materials for the public have not been described in the literature. 

The use of evidence-based and validated AF educational resources developed based on the 

health literacy level of the target consumers has been broadly advocated [212, 266, 267]. To 

ensure the public is provided with the most appropriate educational interventions, we 

previously developed a tool [216] and utilised it to identify AF knowledge deficits among the 

general public in Tasmania (Chapter 4). This study aimed to develop, validate, and utilise AF 

information material to improve AF knowledge and motivate people to participate in AF 

screening in Tasmania. 
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5.3.0. Methods 

This study focused on people living in Tasmania as part of What's Your Beat? Project. This 

project was designed by the research team and funded by the Tasmanian Community Fund to 

improve knowledge and early detection of AF across the state. 

The design of the study was informed by the knowledge gaps identified in Chapter 4, a guide 

for creating easy-to-understand materials of the United States (US) Centre For Disease Control 

and Prevention (CDC) [267], and the Capability, Motivation, Opportunity - Behaviour (COM-

B) Model for improving AF knowledge and early detection [212]. The study protocol was 

registered with the Australian Clinical Trials Registry (ACTRN12618000300279) and was 

reviewed and approved by the Tasmanian Health and Medical Human Research Ethics 

Committee, reference number H0017129.  

5.3.1. Development of educational materials 

A search of the literature was conducted to identify relevant and current information (items) 

for the public about AF (Table 14). Draft education material was prepared by incorporating all 

relevant items identified. The draft was presented to the research team for review, and any 

disagreement between the team regarding item inclusion or wording was resolved through 

discussion until consensus was reached. The AF knowledge scope covered by this material was 

guided by the AF knowledge deficits identified in Chapter 4. The scope included basic 

information about AF, symptoms, risk factors for AF, consequences of having AF, prevention, 

AF detection, and management. 

The items included in the draft material were presented in short sentences, conveying one idea 

at a time, and in simple and plain English language to ensure that it was easy to read and 

understand by the target population [267]. Relevant illustrations (pictures of a heart in a normal 

rhythm and AF and a screening demonstration) were also added to the material to enhance 

presentations and understanding.  
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5.3.2. Validation 

The educational material was assessed for face validity using the two common approaches 

described in the literature [206], i.e., the use of an expert panel and a sample of the target 

population (general public). The panel consisted of three experts: a cardiologist from the Royal 

Hobart Hospital (RHH), a pharmacist with research experience on AF, and a nurse with a 

speciality in health education and promotion. The two experts (pharmacist and nurse) were 

recruited from the Centre for Rural Health, UTAS. 

First, the draft educational material was presented to the expert panel. They were asked to 

review and give feedback about the material with regards to the relevance of the items, flow of 

information, and ease of understanding. The panel rated the items in the draft as appropriate 

and easy to understand. The draft educational material was then revised based on the feedback 

received from the experts. 

Secondly, the educational material was pre-tested among a convenience sample of 10 adults 

(aged ≥40 years, without a history of AF, and from non-medical backgrounds) from the public. 

The participants were recruited from public settings such as the public library, restaurants, and 

shopping centres in Hobart, Tasmania. The study was explained, and verbal consent was 

obtained from the eligible participants before the validation process. The participants were 

given the AF educational material to read. After that, they were asked to rate the material (in a 

separate form -Appendix 7) in terms of readability and ease of understanding based on a four 

Likert scale "very difficult to understand", "difficult to understand", "easy to understand", and 

"very easy to understand". Participants were also requested to identify any term in the material 

that seemed ambiguous and to comment on the appropriateness of the illustrations. The 

recommendations given by the participants were reviewed by the research team prior to 

incorporation into the educational material.  
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5.3.3. Readability analysis 

We used the two common approaches (feedback from target participants and readability scale) 

to assess the readability of the material, based on the recommendation of a previous study [268]. 

The readability analysis was performed using the Simplified Measure of Gobbledygook 

(SMOG) Grade [269], and the feedback from laypersons (as described above). These 

assessments were to ensure the AF educational material was easy to read and understand by 

people with low health literacy. The SMOG grade was employed because it is recommended 

and suitable for assessing readability ease of health educational materials [270]. For the 

determination of the SMOG grade, the items in the educational material were pasted into an 

online application as plain text (i.e., without bullets, pictures, text boxes, and abbreviations) 

[202].  

The draft educational material was proof-read to form the final version (What's Your Beat? AF 

information material).  

5.3.4. Designing of AF educational intervention materials 

The final version of the AF information material was then designed into online, printed, and 

electronic educational forms. All versions of the educational materials contained a screening 

promotion and logos of UTAS, What's Your Beat? Project, Stroke Foundation, COTA, and 

Tasmanian Community Fund to ensure the authenticity of the materials. Also, the materials 

included the name and contact address of the primary investigator (for more inquiries). The 

final versions of the AF educational materials are provided in Appendix 8 a to c. 

Design of online AF educational materials 

A webpage (What's Your Beat?) containing the AF information and links to external resources 

for details about AF was designed by the Unit for Medication Outcomes Research and 

Education (UMORE), School of Pharmacy and Pharmacology, UTAS. The external resources 
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included those from The Stroke Foundation (Living with atrial fibrillation 

https://strokefoundation.org.au/About-Stroke/Prevent-Stroke/Atrial%20fibrillation), Heart 

Foundation (What is atrial fibrillation - https://www.heartfoundation.org.au/conditions/atrial-

fibrillation). The webpage also contained some pictures of an AF screening session to aid 

understanding. The AF information was also designed into a JPEG format for sharing on social 

media platforms and as a Facebook campaign. 

Graphic design of printed educational material  

The final version of the AF information was presented to the Marketing unit of the School of 

Medicine, UTAS, for the graphic design, based on the University standards. The materials were 

designed in the form of a six-page flyer and poster (size A4). The poster also contained a Quick 

Response (QR) code, where people could scan and be directed to What's Your Beat? Webpage 

for more information about AF. 

Electronic educational materials 

The AF information was designed into PowerPoint slides for health talks about AF at screening 

venues (Chapter 6). 

5.3.5. Strategies for implementing AF educational interventions 

Several strategies were implemented to deliver the AF educational interventions to the public. 

This approach was intended to cover as many people as possible in Tasmania. The strategies 

included the following: 

Distribution of the printed educational materials 

The AF information flyers and posters developed, and the Stroke Foundation’s resource 

material "Irregular heartbeat and stroke" were distributed through mail post to community 

pharmacies, RHH, Launceston General Hospital, collaborating organisations, and state 

libraries across Tasmania. The educational materials were also shared with people at screening 

https://strokefoundation.org.au/About-Stroke/Prevent-Stroke/Atrial%20fibrillation
https://www.heartfoundation.org.au/conditions/atrial-fibrillation
https://www.heartfoundation.org.au/conditions/atrial-fibrillation
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venues. AF information with an invitation for AF screening was advertised in the COTA 

magazine and local newspapers.  

The AF information in the form of a newspaper article was submitted to The Senior Tasmania 

newspaper for publication. Also, the primary investigator was interviewed on information 

about AF by two print media newspapers. 

Electronic media campaigns 

AF information was promoted through radio sessions with Prof Gregory M Peterson and 

advertisements at some local radio stations. 

Onsite health talks on AF 

Health talks on information about AF were delivered at various screening events (Chapter 6) 

using PowerPoint presentations. Each health talk was followed by a questions and answers 

session to allow the participants to ask questions and seek more clarification about AF. Also, 

information about AF was provided to individual participants during screening sessions 

through the "teach-back" technique [271]. This approach was used to check understanding and 

how well the provider explained the AF information to the participant.  

Online AF educational campaign 

The What's Your Beat? Project webpage for the online campaign was launched and remained 

active until the end of the intervention period. Also, the AF information in JPEG format with 

a brief cue to action leading up to events suitable for social media platforms was shared on the 

Facebook page of the School of Medicine, UTAS, through the Marketing unit. A copy was also 

sent to collaborating organisations for sharing with members via WhatsApp groups, webpages, 

Facebook, and Twitter accounts.  
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The Facebook AF educational campaign was conducted in the form of an online survey (using 

LimeSurvey ™). The online survey targeted people (aged ≥40 years) in Tasmania. The survey 

was conducted and reported based on the Checklist for Reporting Results of Internet E-Surveys 

(CHERRIES) [195]. The LimeSurvey contained four pages: (i) a study information and consent 

page, (ii) a five-item pre-intervention quiz page, (iii) an AF information page (with a link to 

the AF webpage that was developed - https://www.pharm.utas.edu.au/yourbeat/), and (iv) a 

five-item post-intervention quiz page. The pre-and post-intervention quizzes (same questions) 

were to ensure the participants read and understood the AF information. Participants were 

asked to answer the 5-item short quiz before and after reading the AF information material. 

This approach was to ensure that the participants read and understand the AF educational 

materials (and to assess AF knowledge). To avoid bias, a new set of questions were used in the 

quiz (different from those described in Chapter 3) to ensure that the participants did not have 

prior access to the items before the intervention. 

The participants were also requested to rate the AF information material in terms of 

understanding, based on a 4-item Likert Scale; "very difficult to understand," "difficult to 

understand," "easy to understand," and "very easy to understand." To encourage participation, 

a link to a separate page was provided at the end of the LimeSurvey, where participants could 

provide their name and contact address to enter a raffle draw for a chance to win an iPad mini.  

Participants were able to click on the Facebook ad campaign, from where they were directed 

to the LimeSurveyTM page that contained the AF information material and the pre-and post-

intervention quizzes.  

The Facebook campaign was displayed as newsfeeds or on the sidebar advertisement panels of 

the users’ Facebook page, whose profiles indicated that they were living in Tasmania and were 

aged ≥40 years. Participants could also make comments, tag friends, and share the 
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advertisement on their profile page, friends’ profile, or other Facebook groups. The Facebook 

campaign was active between February to April 2019.  

The completion rate of the survey was calculated by dividing the number of completed 

responses by the total responses of the participants. 

Scoring of pre-and post-intervention quizzes  

In the pre-and post-intervention quizzes, the correct response was assigned one point and zero 

points for incorrect or "I don't know" responses. The overall percentage score was calculated 

by dividing the correct responses by the total responses to the quiz items (correct and incorrect 

responses).  

5.3.6. Statistical analysis  

Analyses were performed using the IBM SPSS Statistics for Windows, Version 25.0. Armonk, 

NY: IBM Corp. For the Facebook educational intervention, completed responses were exported 

from the LimeSurvey page to SPSS software for analysis. Before the analysis, residential 

postcodes were converted into (i) the Socioeconomic Indexes for Areas (SEIFA)–Index of 

Relative Socioeconomic Advantage and Disadvantage (IRSAD), as deciles, and (ii) 

Accessibility/Remoteness Index of Australia plus (ARIA+ 2016) [218]. Continuous variables 

were presented as a median, interquartile range (IQR), and categorical variables as frequency 

and percentages. The difference in the scores between pre-and post-intervention quizzes was 

evaluated using Wilcoxon signed-ranked test. A p-value of <0.05 was considered statistically 

significant. 

5.4.0. Results 

5.4.1. Items development 
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The draft AF educational materials consisting of 10 items with 37 sub-items was generated 

from the review of the literature. Figure 12 indicates the outline for the development, validation 

and design of the AF educational materials, and implementation of the interventions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 12.Flowchart of development, validation, design, and utilisation of AF information 

resources in educational interventions 

(AF, atrial fibrillation; SMOG, Simplified Measure of Gobbledygook) 
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5.4.2. Face validity 

Four (40%) of the ten participants from the public that were involved in the face validity rated 

the draft AF educational material as "very easy to understand" and 6 (60%) as "easy to 

understand." None of the participants rated the draft educational material as "difficult" and 

"very difficult to understand" (Appendix 7). Three of the participants made the following 

suggestions: 

1. Change "How is atrial fibrillation diagnosed?" to "How can we identify AF?"  

2. Remove "AF increases the risk of stroke 5-fold" It is a repetition of the information at the 

front. 

3. Get rid of the parentheses in the email address. 

The comments were reviewed, and the draft AF educational material was revised based on the 

feedback from the participants.  

5.4.3. Readability  

The SMOG grade readability level of the educational material was found to be 8.4. A SMOG 

grade level of 8 to 9 is considered acceptable for health information materials in Australia [203].   

 

The draft and final version of the items in the AF educational materials are provided in Table 13.
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Table 13. The draft and final version of the items in the AF educational materials 

 The first draft of the AF information material The final version of the AF information material 

Item # AF information item AF information sub-item AF information item AF information sub-item 

1 Frontpage information 
1. AF is the most common heart arrhythmia. 

2. AF is associated with a 5 times increased risk of stroke. 

3. About 500,000 Australians are living with AF. 

Front page information 
1. AF is the most common form of irregular heartbeat. 

2. People with AF are 5 times more likely to have a 

stroke 

3. About 500,000 Australians are living with AF 

2 What is atrial 

fibrillation? 

1. Atrial fibrillation (AF) is a heart condition, causing fast and 

irregular heartbeat. 

2. AF is an independent risk factor for stroke. 

3. AF accounts for $1.63 billion to Australia's economy every 

year. 

What is AF? 

 

1. Atrial fibrillation (AF) is a heart condition, causing 

fast and irregular heartbeat. 

2. As individuals with AF generally have no 

symptoms, it is often present without being 

diagnosed. 

3 Is AF episode 

predictable? 

 

An AF episode is unpredictable and usually recurrent. 

It could be: 

1. Paroxysmal: An AF episode that comes and goes on its own. 

2. Persistent: An AF episode that lasts for more than 7 days. It 

requires medications to restore normal rhythm. 

3. Permanent: When the normal heart rhythm cannot be restored.  

 

Are there risks factors 

for AF? 

 

In some cases, AF occurs without prior medical 

problems. However, common risk factors may include: 

1. older age (65 years and older) 

2. high blood pressure 

3. being overweight or obese 

4. heart failure 

5. sleep apnoea 

6. hyperthyroidism 

7. diabetes 

8. excessive alcohol intake. 

4 How do I know I have 

atrial fibrillation? 

 

In most cases, AF tends to have no symptoms. However, some 

people may experience: 

1. General fatigue 

2. Rapid and irregular heartbeat 

3. Fluttering or "thumping" in the chest 

4. Dizziness 

5. Shortness of breath 

6. Faintness 

Is AF predictable? 

 

1. No, AF is not predictable. 

2. AF can be short-lived, persistent, or permanent. 
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5 Are there risks factors 

for atrial fibrillation? 

 

In some cases, AF occurs without prior medical problems. 

However, common risk factors may include: 

1. Older age 

2. High blood pressure 

3. Overweight and obesity 

4. Heart failure 

5. Sleep apnoea 

6. Hyperthyroidism 

7. Diabetes 

8. Excessive alcohol 

How do I know I have 

AF? 

 

In most cases, AF has no symptoms. However, some 

people may experience: 

1. general fatigue 

2. fluttering or "thumping" in the chest 

3. dizziness 

4. rapid and irregular heartbeat 

5. shortness of breath 

6. faintness. 

6 Are there 

complications from 

atrial fibrillation? 

1. AF is not life-threatening. However, if undetected and 

untreated, it can lead to serious complications such as stroke 

and heart failure. 

How can we identify 

AF? 

1. AF can be detected using screening tests. 

2. Screening tests for AF are safe. 

3. Simple tools are available for detecting AF. 

7 Are there screening 

procedures for atrial 

fibrillation? 

 

1. Yes, there are many handheld devices for detecting AF. 

2. Screening is safe. 

3. Screening can identify people that can benefit from prevent 

stroke medications. 

What are the benefits 

of AF screening? 

 

1. AF screening can identify people who can 

2. Benefit from medications to prevent stroke. 

3. Screening does not provide a definite diagnosis for 

AF; a follow-up 

4. Electrocardiogram (ECG) is required if the 

screening test is positive. 

8 How is atrial 

fibrillation diagnosed? 

AF can be diagnosed using: 

1. Electrocardiogram (ECG) 

2. Holter monitor  

Are there 

complications from 

AF? 

1. AF itself is not life-threatening. However, if 

undetected and untreated, it can lead to serious 

complications such as stroke or heart failure. 

9 Are there medications 

for atrial fibrillation? 

 

There are medications for AF, which include: 

1. Anticoagulants (blood thinners): Medications that prevent 

blood clot and reduce the risk of stroke. 

2. Rate control medications: Medications that slow down a fast 

heart rate. 

3. Rhythm control medications: Medications that keep a normal 

heart rhythm. 

Are there medications 

for AF? 

 

1. Anticoagulants (blood thinners): medications that 

prevent blood clots and reduce the risk of stroke 

2. Medications that control the heartbeat. 
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10 Are there lifestyle 

modifications to reduce 

the risk of getting atrial 

fibrillation? 

1. Avoidance of excessive alcohol or using recreational drugs 

(stimulants) 

2. Nonstrenuous Exercise 

3. Weight control and obesity 

4. Blood pressure control 

5. A healthy lifestyle 

Are there ways to 

reduce the risk of 

getting AF? 

 

1. Avoid excessive alcohol intake 

2. Regular exercise 

3. Weight control  

4. Blood pressure control. 
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5.4.4. Implementation strategies of AF educational interventions 

Distribution of printed AF educational materials: Over 5,000 AF flyers and 500 posters were 

distributed to the public via 160 registered community pharmacies, public libraries, hospitals, 

community-based organisations, and clubs across Tasmania. Over 3,000 flyers and posters 

were also distributed to people at 79 screening sessions across Tasmania. 

Four print media reports and articles on AF information were published by The Examiner of 

11/01/2019 [272], The Examiner of 20/01/2019 [273], The Advocate of 25/09/2019 [274], and 

The Senior newspaper of 25/03/2019 [275].  

Twelve screening advertisements with AF information were promoted in seven newspapers 

and one magazine, namely: The Advocate, The Examiner, The Senior, The Gazette, Valley 

Voice, The Mercury, and COTA magazine. 

Electronic media campaign: AF information was promoted via three local radio stations 

(7AD radio Devonport, Meander Valley FM Deloraine, and Tyga FM New Norfolk). Also, an 

interview session on AF with Professor Greg M Peterson was aired by two local radio stations 

(7AD radio Devonport and Tyga FM New Norfolk). 

Onsite health talks on AF: Health talks on information about AF were delivered to over 1000 

people, mostly aged ≥65 years, at 30 screening events across Tasmania (Chapter 6). 

Online educational campaign: There were 17 visits to the What's Your Beat? Webpage of users 

from Tasmania. Of these visits, 59% were from Mobile devices (phones/tablets) and 41% from 

desktop/laptop computers. The webpage metrics did not provide data of those who visited the 

page from the Facebook campaign. The AF educational material appeared on 21 

webpages/Facebook/Twitter accounts of some organisations such as: 



148 

 

• Webpages: UTAS,  COTA, Kingborough Council, Clarence City Council, Harvest Market 

Launceston, Launceston Seniors School, Polish Association, Mathers House,  7AD radio, 

Live Well Longer Expo and Rotary Club of Youngtown. 

• Facebook accounts: Clarence City Council, COTA, Howrah Men's Shed 

• Twitter account: The Examiner newspaper 

For the Facebook educational intervention, two-thousand nine hundred and sixty-four 

individuals responded to the survey. Of this total number, 142 (4.8%) clicked on the survey 

link but did not answer any questions. While 82 (2.8%) started the survey but did not complete 

it, most of them stopped at questions related to sociodemographic characteristics. Two-

thousand seven hundred and forty participants completed the survey, with a completion rate of 

92.4%. 

During the Facebook campaign, there were a total of 375 likes, 138 shares, and 143 comments 

made by the participants on the campaign advertisement. The campaign page also provided an 

engagement opportunity for the participants to discuss and share their experiences on AF. 

The median age (IQR) of the participants was 54.0 years (46.0 to 62.0). The highest age was 

90 years old. Female respondents accounted for 74.3%, and the median (IQR) for 

socioeconomic deciles was 7 (3.0 to 9.0). Table 15 illustrates the sociodemographic 

characteristics of the respondents (n=2740). 

 

 

 

 

http://www.utas.edu.au/health/news/articles/2018/students-keep-check-on-the-community
https://www.yooying.com/cotatas
https://www.kingborough.tas.gov.au/event/seniors-week-information-sessions-bruny-island/
https://www.facebook.com/events/472183216623533/
https://harvestmarket.org.au/news/whats-your-beat/
https://harvestmarket.org.au/news/whats-your-beat/
http://lss.org.au/wp-content/uploads/2018/09/Science-T3-2018.pdf
http://polishcouncil.org.au/images/PDF/Hobart-Aug-Sep2018-final.pdf
https://deskgram.net/explore/tags/mathershouse
https://www.7ad.com.au/martin-agatyn/martins-interviews/88004-heart-campaign-for-awareness-and-screening-or-major-stroke-cause
https://www.cct.org.au/news/2019/live-well-live-longer-expo-who-and-what-will-be-there
https://youngtownrotary.org.au/wp-content/uploads/2019/06/3rd-Dec.-2018.pdf
https://www.facebook.com/events/472183216623533/
https://www.facebook.com/COTATas/posts/1267157683418341
https://www.facebook.com/seniorscardtas/posts/mens-shed-in-howrahclarence-city-council-has-been-working-with-a-group-of-older-/475854595849240/
https://twitter.com/ExaminerOnline/status/1086726092642312192
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Table 14. Sociodemographic characteristics of the respondents (n=2740) 

Variables 
 

Median (IQR) Frequency (%) 

Age (years)  54.0 (46.0 to 62.0)  

Sex Male  703 (25.7) 

 Female  2037 (74.3) 

Remoteness* Inner regional   1602 (58.5) 

 Outer regional   969 (35.4) 

 Remote  112 (4.1) 

 Very remote  5 (0.2) 

Socioeconomic deciles  7 (3.0 to 9.0)  

 * Values do not add up to 100% due to missing values (n=54) 

 

Participants scored a mean percentage total of 64.5% and 90.9% of the quiz items correctly, 

before and after reading the AF information, respectively. There was a statistically significant 

change in the AF quiz score following the educational intervention (Table 15).  

Table 15. AF quiz score before and after the Facebook educational intervention 

(n=2740) 

Variable 
Pre-intervention quiz Post-intervention quiz Z statistics P * 

Median (IQR) score 80.0% (40.0 to 100.0) 100.0% (100.0 to 100.0) -35.497 <0.001 

IQR, Interquartile Range; * Wilcoxon Signed Ranks Test 

 

Item by item analysis demonstrates a consistent increase in the quiz scores in all five items. A 

higher increase in the quiz score was observed in response to the item "Low blood pressure 

increases the risk of developing AF". i.e., from 39.8% to 80.2%, before and after reading the 

AF information, respectively (Table 16).  
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Table 16.Item-by-item analysis of the AF quiz scores (n=2740) 

Item # 
Quiz question 

Correct 

response 

Pre-intervention 

scores (%) 

Post-intervention 

scores (%) 

1 AF is a medical condition where the heart beats 

slower than normal 

False 62.5 90.2 

2 AF significantly increases the risk of stroke True 72.3 95.8 

3 Low blood pressure increases the risk of developing 

AF 

False 39.8 80.2 

4 Early diagnosis and management of AF can prevent 

stroke 

True 74.0 93.0 

5 Screening for AF is safe True 75.1 95.4 

 
Total score (%) 

 
64.5 90.9 

 

After the Facebook educational intervention, respondents rated the AF information as "very 

difficult to understand" 1 (0.04%); "difficult to understand" 10 (0.4%); "easy to understand" 

622 (23.3%); and "very easy to understand" 2,038 (76.3%). 

5.5. Discussion 

This study describes the development, validation, and subsequent utilisation of AF information 

material in the implementation of educational interventions at multiple settings in the 

community. The findings demonstrate the suitability of the AF information material for people 

without medical/health backgrounds. Although the study did not specifically measure the 

penetration of each promotional method, the results from the Facebook campaigns and the 

widespread delivery of the interventions suggests their potential to enhance AF knowledge and 

the intention of the public to participate in AF screening programs.  

The methods used in this study were based on the recommendations of the conceptual 

framework, CDC guides, and previous studies for the development and validation of 

educational materials [203, 212, 267, 276]. The procedure utilised in generating the items 
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ensured that the AF educational material was evidence-based and guided by the AF knowledge 

needs of the public. Also, the results of the face validity showed that the material was easy to 

understand and appropriate for the target population.   

Understanding the intended audience and their ability to read health-related information is 

essential in developing educational material to overcome possible learning difficulties for 

consumers with different literacy skills. The reading grade level of the AF educational material 

was within the recommended level for public health educational resources [203]. Also, those 

who participated in the pre-test and Facebook campaign rated the material as very easy to read 

and understand. These findings demonstrate that the AF educational material is appropriate for 

laypeople, thus fulfilling the recommendations of the National Statement on Health Literacy 

[277], Department of Health Tasmania [278], and previous studies [212, 279]. 

In this study, a combination of community outreach strategies was implemented to increase the 

level of penetration and the likelihood of the effectiveness of the interventions. Mass 

campaigns were employed through the distribution of print AF educational materials. This 

strategy has the potential for reinforcing or refreshing a person’s memory, keeping information 

permanent, and can be reused for a long time. It is possible that through this approach, many 

people may be reached, particularly through local newspapers, given their large coverage. For 

example, the Advocate newspaper regularly reaches over 60,000 people aged ≥14 years on the 

North-West and West Coast of Tasmania [280]. The Examiner has a readership of over 90,000, 

covering Launceston and Northern Tasmania [281], while the Mercury has a total reach of 

about 154, 000, mostly within the greater Hobart region [282]. Using multiple strategies in 

health promotion has been shown to be effective in improving public knowledge of colorectal 

cancer [283]. Also, it offers the advantage of targeting older Tasmanians, among whom 68% 

and 47.2% rely on getting information from newspapers and pharmacies, respectively [284]. 
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The health talk on AF at screening venues offered the advantage of delivering AF information 

directly to the target population, mostly ≥65 years, who are at high risk of AF [16]. In addition, 

this strategy allowed people to ask questions about AF and to check understanding using teach-

back techniques [271]. Public health talks have been used previously in educational 

interventions to improve public knowledge of AF [255].  

Electronic media campaigns were implemented to reach large audiences with AF information 

through routine promotional campaigns and interview sessions at local radios. Although 

electronic media campaigns have been described as passive and of short duration [257], they 

have the potential of changing health behaviour, including heart disease prevention [285, 286]. 

Also, radio serves as the primary source of information for 54.6% of people in Tasmania who 

are 60 years and older [284]. Thus, making this strategy an ideal medium for targeting this 

population who are at high risk of AF. 

The use of the internet is increasing rapidly as an effective resource and useful tool for public 

health campaigns [243, 287]. According to the report of Digital 2021, there were over 22.82 

million internet users in Australia, with 89.0% penetration, as of January 2021 [244]. Also, an 

Australian survey among adults (≥18 years) has shown that websites are the ninth and sixth 

source of health information in the low and mid-high socioeconomic community, respectively 

[288]. These data could suggest that AF information was delivered to a high proportion of large 

populations in Tasmania through the online campaign.  

Facebook is emerging as an effective tool for delivering the educational intervention to the 

public [289]. Through the Facebook campaign, over 2,700 adults (≥40 years) were covered. 

Also, the significant increase in the post-intervention quiz score suggests that the participants 

have read and understood the AF information. This finding has expanded the existing literature 



153 

 

that a Facebook campaign could be utilised to effectively communicate public health messages 

in the general population [290].    

This study has the following public implications; first, it has provided evidence-based and easy-

to-read AF educational material that is suitable for people without a medical  background. This 

material has the potential to be used in future public health programs for improving AF 

knowledge and motivating people to participate in community-based screening for AF. 

Secondly, it has demonstrated the utility and potential of AF educational interventions for 

addressing the AF knowledge deficit in the community. This suggests the feasibility for 

streamlining these educational interventions into other public health programs in the 

community for sustainability. Thirdly, our findings suggest that the national guideline for AF 

should consider including AF public promotions in recommendations for AF screening [12]. 

This would also be in accordance with the recent population-based screening framework for 

Australia that recommended integrating educational interventions in screening programs [291]. 

Limitations 

This study has the following limitations. First, the number of people reached by the educational 

interventions was only assessed using the Facebook advertisement, What’s Your Beat? Project 

Webpage, and some screening sessions. The evaluation of how many people accessed the AF 

information via the distribution of pamphlets, newspaper articles, and radio programs was 

beyond the scope of the study. 

Secondly, only a few numbers of people visited the What’s Your Beat? Project Webpage 

directly through a web search, scanning the QR code on the AF poster and the Facebook 

campaign. However, it is possible that the target population was not familiar with the use of a 

QR code [292]. Or those who participated in the Facebook campaign may have felt satisfied 

with the AF information already provided and were reluctant to follow the links. Nonetheless, 
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the AF information was promoted on the websites of many organisations in Tasmania and was 

believed to have reached a high proportion of the population.      

The third limitation was, although the study multiple strategies were employed across 

Tasmania, their effectiveness in improving the AF knowledge needs to be evaluated. The short 

quiz (in the Facebook survey) was not intended or validated to do this. The effectiveness of the 

campaigns was assessed in Chapter 7. Also, despite delivering a public talk on AF and 

distributing AF materials at screening venues, the study did not measure the “intention to 

participate in AF screening” among these participants, and a higher proportion of females 

responded to the Facebook campaign than males. This variation maybe related to the difference 

in health information-seeking behaviour between genders. Therefore, outreach issues related 

to targeting males could be addressed in future campaigns by improving health information-

seeking behaviour among males and using multiple health promotion strategies.  

5.6. Conclusions 

The development and validation of evidence-based and easy-to-read AF educational material 

have been described in this Chapter. The material was found to be suitable for laypeople. 

Multiple educational interventions were implemented across Tasmania to promote AF 

knowledge. The findings demonstrate that the AF educational material has the potential to 

improve the AF knowledge of the public and thus could be utilised in various public health 

programs to promote AF knowledge and participation of the target population in AF screening. 
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CHAPTER SIX 

6.0. Improving Early Detection of Atrial Fibrillation through Community-based 

Opportunistic Screening Program 

 

Overview 

This Chapter aimed to develop and implement community-based opportunistic screening for 

improving AF detection and knowledge in Tasmania. The AF screening was conducted at 

public events using Microlife WatchBP Home A. The AF screening was combined with 

educational interventions (described in Chapter 5) to improve early detection and knowledge 

of AF in the community. This strategy was part of the recommendations of the COM-B model 

(Chapter 2). The results in this study suggest possible benefits of community-based screening 

in enhancing AF detection and knowledge in the community. 

 

This Chapter was presented at a APSA virtual conference 2020 as an oral and e-poster 

presentation. 

https://www.asceptasm.com/wp-content/uploads/2020/10/ASCEPT-APSA-2020-poster-

presentations-071020.pdf 

A manuscript has been developed from this Chapter and is under review by the supervisors. 

 

 

 

 

 

 

https://www.asceptasm.com/wp-content/uploads/2020/10/ASCEPT-APSA-2020-poster-presentations-071020.pdf
https://www.asceptasm.com/wp-content/uploads/2020/10/ASCEPT-APSA-2020-poster-presentations-071020.pdf
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6.1. Abstract 

Atrial fibrillation (AF) is a significant contributor to stroke, heart failure and increased 

mortality. It can be asymptomatic and remain undiagnosed until a stroke occurs. Opportunistic 

screening for AF in the community can promote AF awareness and identify people with 

undiagnosed AF in the community. However, information on community-based opportunistic 

screening for AF is lacking in Australia. Therefore, this study aimed to develop and pilot a 

community-based opportunistic screening program to promote AF knowledge and detection in 

Tasmania.  

Methods 

In the period between 03 March 2018 to 25 May 2019, people aged ≥65 years with no history 

of AF were recruited through community events and media advertisements. Screening sessions 

were conducted using a special blood pressure monitor (Microlife WatchBP Home A) at public 

events, health expos, shopping centres and clubs across Tasmania. Participants with positive 

screening results were referred to their general practitioners to confirm the presence of AF. 

These participants were followed up to determine the outcomes of the screening. AF 

educational campaigns such as health talks and distribution of AF resource materials were 

provided to the public at the screening venues. 

Results 

A total of 1,704 eligible participants were screened at 79 sessions across Tasmania. Of these 

people, 50 (2.9%) had a positive screening result, while 1,654 (97.1%) had a negative screening 

result. The Microlife WatchBP Home A correctly detected AF in 22 (46.8%) of the participants 

with positive screening results and produced 25 (53.2%) false-positive results following AF 

assessment. Among those with confirmed AF, 6 (27.3%) had a history of AF but were not 

aware of the diagnosis, and 16 (72.7%) were identified to have previously undiagnosed AF. 

The prevalence of previously undiagnosed AF among all the participants was found to be 0.9% 



157 

 

(95% CI, 0.58 to 1.52). Participants with previously undiagnosed AF had a mean (standard 

deviation) CHA2DS2VA score of 2.8 (1.5), and oral anticoagulation therapy (OAC) was 

subsequently initiated in 12 (87.5%) of those with a score of ≥2. Twelve (75%) of the 

participants with previously undiagnosed AF were symptomatic. Also, 50% of all the 

participants who have never heard of the term “AF”, became aware of AF through participation 

in the screening program. The screening was well accepted by the community based on the 

positive feedback received from stakeholders and target participants. 

Conclusions 

Community-based screening for AF using the Microlife WatchBP Home A identified 0.9% of 

older people (≥65years) with previously undiagnosed AF in Tasmania. Following the screening 

program, OAC medication was initiated in 85.7% of participants who are at high risk of 

developing a stroke, and 50% of all the participants became aware of AF. The screening 

program was well accepted by the community. Our findings suggest the possible benefits of 

population screening for AF in the community. However, given the low yield and high rate of 

false positives produced by the device, its application in community-based screening for AF is 

unlikely to be feasible and cost-effective.  

 

Keywords: atrial fibrillation, knowledge, screening, stroke, Tasmania 
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6.2.0. Introduction 

Atrial fibrillation (AF) has been described as a serious cardiovascular disorder affecting 0.5% 

of the total world population [10]. It has been predicted that this prevalence will double by the 

year 2050 due to an ageing population [293]. AF is the most commonly encountered arrhythmia 

in clinical practice [293], with an estimated five million new cases of diagnosed AF every year 

[10]. People with diagnosed AF have a five-time increased risk of ischaemic stroke, three-time 

increased risk of heart failure and 40% to 90% increased risk of mortality, compared to those 

without AF [18, 157, 294]. Evidence has shown that oral anticoagulant (OAC) therapy reduces 

the risk of stroke by 64% and mortality by 25% in those with diagnosed AF, compared with 

non-treatment [43, 44].  

AF is estimated to be asymptomatic in about one-third of people with AF [50]. These 

individuals are more likely to remain undiagnosed and experience an ischaemic stroke, 

compared to those with symptomatic AF [78]. As shown in the data from the Adelaide Stroke 

Registry, those with previously undiagnosed AF accounted for about 30% of all AF-related 

strokes [37]. Further, the literature suggests that people with asymptomatic and undiagnosed 

AF have the same risk of developing stroke, heart failure and mortality as those with diagnosed 

AF [76, 77]. Also, if these people remained undiagnosed, they may miss the opportunity of 

theoretically benefitting from stroke prevention medications (OAC) [157]. Thus, there is a need 

for interventions to identify people with previously undiagnosed AF in the community. 

Screening for AF has been recognised as one of the fundamental strategies to increase AF 

detection and theoretically reduce AF-related stroke, mortality, and healthcare costs [5, 44, 54]. 

The three major screening strategies were described in the literature: opportunistic screening 

in the primary healthcare or community setting, population-based and targeted screening [57]. 

The opportunistic screening for AF by pulse palpitation or 12-lead electrocardiogram (ECG) 

rhythm strip has been recommended among people aged ≥ 65 years by European [157], 
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Australian [12], and Korean [68] AF management guidelines. Also, the United Kingdom (UK) 

National Institute of Healthcare and Care Excellence (NICE) recommends opportunistic 

screening in patients presenting with any symptoms suggestive of AF [69]. The European AF 

guideline further recommends that screening for AF using ECG may be considered in those 

aged ≥75 years or at high risk of stroke [157]. However, despite the available evidence, 

controversies still exist regarding AF screening [63, 74, 163]. For example, the United States 

AF guideline [74] and the UK National Screening review [163] do not recommend population-

based AF screening with ECG. The decisions were based on a lack of sufficient data on stroke 

risk among types of AF, harm, clinical benefits, and cost-effectiveness of AF screening.  

A large RCT is ongoing to provide evidence on clinical benefits of screening among those with 

screen-detected AF [149]. However, while awaiting the outcomes of the RCT, data are 

emerging regarding the potential of community-based opportunistic screening in increasing the 

detection rate of AF in the community [61]. A review of the literature has indicated that 

community-based opportunistic screening can detect 0.5% to 3.0% of people with previously 

undiagnosed AF [61]. Therefore, community-based opportunistic screening for AF could be 

considered for implementation to identify more people with previously undiagnosed AF in the 

community. 

Community-based opportunistic screening for AF has the potential of providing opportunities 

for delivering AF awareness campaigns in the community, particularly to those who are at risk 

of developing AF. The report of AF Screen International Collaboration and Australia’s 

National Screening Framework have recommended incorporating educational campaigns in 

screening programs to enhance AF awareness in the community [54, 291]. However, only a 

few studies in the literature to date have incorporated AF awareness campaigns in screening 

programs [127, 128].  
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The advent of new technology has simplified and made population screening for AF feasible 

in the community. Recently, an automated blood pressure (BP) monitor with an algorithm to 

detect AF (Microlife WatchBP Home-A, Microlife AG Swiss Corporation, Switzerland) [295] 

has been recommended for opportunistic AF screening at primary healthcare by the UK NICE 

[296]. Since hypertension is a significant risk factor for developing AF [293], using this device 

would potentially benefit many people with hypertension who monitor their BP regularly in 

the community. The diagnostic performance of Microlife WatchBP Home A has been validated 

in an opportunistic screening at clinical settings among high-risk populations (e.g., cardiology 

outpatients [297], patients aged ≥75 years [298], and patients ≥65 years or with a history of 

diabetes/hypertension [89]). The generalisability to community-based screening in public 

settings has not been trialled. Also, the diagnostic performance of the device in a real-world 

community setting remains unclear. Studies are therefore needed to demonstrate the utility of 

the Microlife WatchBP Home A in community-based screening programs for AF in the 

community.     

Community-based screening for AF has not been conducted in Australia. The available studies 

were opportunistic screening for AF using ECG performed at pharmacies [60], and general 

practices [145, 146]. We, therefore, aimed to develop and pilot a community-based 

opportunistic screening for AF using the Microlife WatchBP Home A to promote awareness 

and improve detection of AF in Tasmania.  Tasmania is among the states in Australia with the 

highest burden of stroke, other chronic conditions such as hypertension [299], and 

hospitalisation due to AF [300]. Also, Hobart (the capital of Tasmania) has the oldest median 

age of population compared to all capital cities in Australia [301]. This data made Tasmania a 

suitable setting for this study. 
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6.3.0 Methods 

The present study tagged “What’s your beat?” was a state-wide voluntary screening for AF, 

designed along with an educational intervention for improving AF knowledge and awareness 

in Tasmania. This study was funded by the Tasmanian Community Fund (35Medium00105). 

The study protocol was registered with the Australian Clinical Trials Registry 

(ACTRN12618000300279) [302] and was reviewed and approved by the Tasmanian Health 

and Medical Human Research Ethics Committee (H0017129). All participants provided 

written informed consent. This study was reported based on the Strengthening the Reporting 

of Observational Studies in Epidemiology (STROBE) guidelines [303], to ensure a high-

quality presentation of information. 

6.3.1. Study settings 

The community-based screening for AF was conducted at different demographic regions in 

Tasmania between the period of March 2018 to May 2019. The screening sessions were 

conducted at several community venues such as Men’s Sheds, Probus and Bowls Club 

meetings, the University of the Third Age sessions and Mathers House (a place in Hobart for 

programs and activities for the older population). Screening also took place at several public 

events such as Agfest, Evandale village fair, Taste of the Huon, Taste of the Harvest, Royal 

Hobart Show, Country of Women’s Association (CWA) conference and COTA events, e.g., 

Seniors Week. Other settings included major shopping centres such as Eastlands shopping 

centre and Bunnings Warehouse; and health-related expos such as Dying to Talk Expo, Live 

Well Live Longer Expo, and Wellbeing Expo (Appendix 9). 

6.3.2. Study population 

All people aged ≥65 years were eligible to participate in the screening, except for those with a 

history of diagnosed AF, severe dementia, cardiac arrhythmia, or wearing a pacemaker. 
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Screening among the population aged ≥65 years in the community was considered ideal in this 

study because of the relatively high prevalence of AF among this group [157]. 

The sample size was calculated using a single proportion formula [304], adopting 1.5% as the 

expected prevalence of previously undiagnosed AF, based on previous literature [60]. 

Assuming a 0.05 significance (alpha) level, the precision of 0.075 (half of the prevalence when 

the value is less than 10% [304]) and z-value of 1.96 for a 95% confidence interval (CI), a 

minimum sample size of  999 participants was calculated. 

6.3.3. Recruitment of participants 

Participants were recruited into the research through a community involvement approach, 

based on the Statement on the Consumer and Community Involvement in Health and Medical 

Research (2016) of the National Health and Medical Research Council (NHMRC) [305]. This 

approach has become increasingly applied in medical research and is widely advocated by 

funders and human ethics committees to enhance participation of target population, quality of 

research, level of openness and transparency in the use of public funds [305]. 

In this study, the recruitment through community involvement was performed via meetings, 

presentations on the project, promotion of screening adverts and collaborations with 

organisations such as Council on the Ageing Tasmania (COTA) and Hobart City Council 

(Positive Ageing program); Stroke Foundation Australia; community-based organisations, 

associations and clubs belonging to older Tasmanians. Subsequently, these organisations 

facilitated the securing of some of the screening venues, promotion of screening sessions 

through a display of an advertisement in their offices, sending invitations to members through 

emails, Facebook adverts, announcements at meetings and distribution of flyers and posters. 

Some organisations even provided free transportation of participants to the screening venues.  
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The target population were also recruited from the community through a media campaign via 

magazines, newspapers, and local radio stations, and announcements at screening venues, as 

well as the distribution of flyers and posters.  

6.3.4. Screening device 

The screening for AF was performed using an automatic oscillometric BP monitor Microlife 

WatchBP Home A, Microlife AG Swiss Corporation, Switzerland (Figure 13) [295]. The 

device has a reported sensitivity of 96.8% and a specificity of 88.8% [296]. The device 

measures BP in three deflations. It detects AF by measuring the mean standard deviation  (SD) 

of the time intervals of the last 10 pulse during cuff deflation and computing the irregularity 

index by dividing the SD by the mean time interval [306]. The irregularity index is interpreted 

as AF by the device if it exceeds a cut-off value of 0.06 [306].  

The positive predictive value of the device was computed by dividing the number of 

participants with true-positive results by the sum of true positives and false-positive results 

[307]. Participants with true-positive results are those who are correctly identified by the device 

to have AF following confirmation with a 12-lead ECG or a Holter monitor. While false-

positive results are those who were incorrectly identified to have AF by the device.   

 

Figure 13.Microlife WatchBP Home A for screening for AF 

(Source: https://www.microlife.com/professional-products/watchbp-home/watchbp-home-a-afib.) 

https://www.microlife.com/professional-products/watchbp-home/watchbp-home-a-afib
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6.3.5. Screening procedures 

At some screening venues, a ten-minute presentation about AF was conducted at the beginning 

of the session. This presentation was to inform the participants about basic AF information, the 

risk of having undiagnosed AF and the benefits of screening. However, in some drop-in venues 

(such as markets), written information on AF was distributed as presentations were not 

practicable due to the nature of such settings. 

Screening sessions were conducted by the primary investigator, research assistants, and at some 

points, nurses, and a postdoctoral fellow. A minimum of two staff performed the AF screening 

at each event. These individuals were trained on how to conduct the AF screening, particularly 

the use of the screening device. Screening sessions were conducted based on a standard 

operating procedure (SOP). The SOP was developed to provide step-by-step instructions on 

how to conduct the screening by screeners for quality output and uniformity of performance. 

The SOP is shown in Appendix 10. 

During the screening, target participants were approached for inclusion in the study. 

Participants were informed verbally and in writing about consent to participate in the screening. 

Those who agreed to participate in the study were asked to sign a consent form and complete 

a data collection form. This form was used to obtained information such as age, sex, postcode, 

smoking status, presence of AF symptoms, and history of a medical condition (diabetes 

mellitus, heart failure, peripheral vascular disease, high blood pressure - BP, heart attack, a 

stroke or transient ischaemic attack - TIA). Also recorded was a participants’ awareness about 

AF, assessed using a question in the data collection form, “have you heard of the term atrial 

fibrillation”? (yes/no). The completed form was further checked by the screener to ensure data 

were entered correctly. 
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Subsequently, the measurement was performed, taking into account the recommendation of the 

device manufacturer and the Australian guideline for hypertension [12, 295]. The BP of the 

participant was automatically measured in triplicate at 15-second intervals with the subject in 

a sitting position and having rested for about five minutes. The BP measurement was performed 

using the screening device (Microlife WatchBP Home A). If the presence of AF was detected, 

the “AFIB” symbol flashed on the screen display of the device, indicating a positive screening 

result. The screening result (i.e., BP reading and the presence or absence of AF) was recorded 

on the data collection form of each participant, and a separate sheet, “Screening result sheet” 

(Figure 14). The screening sheet also contained brief information about the study and the date 

of the screening.  

 
 

Figure 14. screening result sheet 
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Participants were counselled appropriately based on the screening results. Those with a systolic 

BP result of above 160 mmHg (indicating moderate hypertension based on Australian 

guidelines for hypertension [12]) were advised to see their general practitioner (GP) for further 

examination. Participants with AF positive screening outcomes ensured that they understood 

that the result was not a definitive diagnosis and that they should organise an appointment with 

their GP for further investigation. For this purpose, a referral letter to the GP was given to each 

participant. To ensure follow-up of these participants, additional information such as their 

contact address and telephone number and that of their GP was collected.  

At the end of the screening process, each participant was presented with the screening result 

sheet and written information about AF (AF information flyer and Stroke Foundation’s 

resource material on the stroke). Also, through a teach-back technique, participants were asked 

to explain what they learned about AF from the screening session. This technique was applied 

based on the recommendation of the Tasmanian Department of Health to check understanding 

of the information provided and improve consumer-provider communication [308]. 

6.3.6. Follow-up of participants with positive screening outcomes 

The GP of each participant with a positive screening result was informed (via a telephone call) 

about the study, the result of the screening test for his/her patient, and the referral letter from 

the research team requesting to review to confirm the presence of AF. 

Subsequently, participants with positive screening results were followed up via a telephone call 

approximately 30 days after the screening. The participants were asked if (i) they had visited 

the GP, (ii) the presence of AF had been confirmed or not by the GP, and (iii) AF management 

had been initiated as a consequence. Participants were also asked if the screening program was 

perceived as beneficial. Also, to further confirm the outcomes of the visit to the GPs by the 

participants, letters in reply-paid envelopes were posted to the GPs. The GPs were asked to 
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write back to the research team (through the letter) with respect to the findings of any further 

testing regarding the potential AF in the referred patients, as well as any AF management 

initiated in those eligible for therapy.  

6.3.7. Outcome measures 

The primary outcome was the prevalence of previously undiagnosed AF. The presence of 

previously undiagnosed AF was documented when the AF detected through the screening was 

confirmed by the GP or a specialist using a 12-lead ECG or a Holter monitor. The overall 

prevalence was calculated by dividing the number of participants with previously undiagnosed 

AF by the total sample size. The distribution of the AF prevalence among the participants’ 

sociodemographic characteristics was determined by dividing the number of cases with 

previously undiagnosed AF by the total number of each sub-group (as the denominator). The 

AF prevalence was presented as a percentage at a 95% confidence interval. The 95% 

confidence interval (CI) was obtained using the Wilson score method for calculating CI of a 

proportion [309]. 

The stroke risk score of all participants was calculated using the CHA2DS2-VA score, as 

recommended by the Australian guideline for AF [12]. According to this scoring, the presence 

of congestive heart failure was assigned 1 point; high BP 1 point; age ≥75 years 2 points; 

diabetes mellitus 1 point; prior stroke/transient ischaemic stroke (TIA) 2 points; vascular 

disease 1 point; and age 65 to 74 years 1 point. Those with CHA2DS2-VA score of ≥ 2 were 

considered eligible for OAC therapy [12]. 

The secondary outcome of the study was the promotion and assessment of AF awareness 

among all participants. The extent of AF awareness was based on the proportion of participants 

who responded with the “Yes” option to the question “Have you heard of the term atrial 
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fibrillation before?” To better understand this question by some of the participants, different 

options for AF terminology such as “irregular heartbeat” was used. 

Beside main study outcomes, we also investigated how the screening was supported by the 

community using feedback received from the target participants and collaborating 

organisations.  

Study variables 

The primary outcome variable was the presence of previously undiagnosed AF (yes/no). The 

independent variables were sex (male/female), age (continuous), postcode, AF awareness 

(yes/no), smoking (non-smoker/smoker/ex-smoker), AF symptoms (yes/no), medical history 

[diabetes mellitus type 1 (yes/no), diabetes mellitus type 2 (yes/no), heart failure (yes/no), 

peripheral vascular disease - PVD (yes/no), high BP (yes/no), heart attack (yes/no), 

stroke/transient ischaemic attack (TIA) (yes/no)], BP measured at the time of the screening 

(continuous), and CHA2DS2-VA score (continuous). 

Analysis strategies 

The following variables were re-coded for statistical analyses. Age was categorised based on 

the World Health Organisation world standard (65 to 69, 70 to 74, 75 to 79 and ≥80 years) 

[310], to evaluate the prevalence of undiagnosed AF across the age sub-groups. An 

approximately equal distribution of participants was not achieved to provide study power for 

statistical tests; therefore, the age category (70 to 74) was merged with (75 to 79) to give (70 

to 79 years).  

Postcode was re-coded in two ways: First, into the Socioeconomic Indexes for Areas (SEIFA)–

Index of Relative Socioeconomic Advantage and Disadvantage (IRSAD), based on the 

Australian Bureau of Statistics (ABS) 2016 census data [222]. The SEIFA-IRSAD indexes for 

areas provide summary measures of several census variables related to relative socioeconomic 
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disadvantage and/or advantage of a particular geographical area in Australia [222]. The SEIFA-

IRSAD indexes were ranked into deciles (1 to 10), with decile 1 representing the most 

socioeconomic disadvantaged area, and decile 10 the most socio-economic advantaged [222].  

Secondly, postcodes were re-coded into a geographical approach of defining accessibility and 

remoteness to services, goods, and opportunities for social interaction using the ABS 

Accessibility/Remoteness Index of Australia plus (ARIA+ 2016) [218]. The ARIA+ was used 

in this study because it was considered more standardised and includes many remote and very 

remote areas in Tasmania, unlike ARIA [218]. The ARIA+ classified geographical areas into 

five groups: major cities, inner regional, outer regional, remote, and very remote Australia. 

However, none of the geographical regions in Tasmania is classified as a major city of Australia 

based on the ARIA+ 2016 [218]. Therefore, the postcodes were re-coded into inner regional, 

outer regional and remote/very remote Australia. The ARIA+ classifications were generated 

using the University of Sydney ARIA Lookup tool [220], and areas with multiple 

classifications were identified using ARIA+ 2016 demonstration map [221].  

The blood pressure (systolic mmHg) measured at the point of screening was categorised based 

on the Australian guidelines for the diagnosis and management of hypertension [241], i.e. < 

120 mmHg (optimal), 120 to 129 mmHg (normal), 130 to 139 mmHg (high normal), 140 to 

159 mmHg (mild), and ≥65 mmHg (moderate) hypertension.    

6.3.8. Statistical analysis  

Statistical analyses were conducted and reported based on Statistical Analyses and Methods in 

the Published Literature (SAMPL) guidelines for basic statistical reporting [227]. Statistical 

analyses were performed using the IBM SPSS Statistics for Windows, Version 25.0. Armonk, 

NY: IBM Corp. Data collected were entered manually into the SPSS software. Data cleaning 

and validation were performed before analysis. Numerical data were checked for normality 
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distribution using the Kolmogorov-Smirnov test and visual inspection of a histogram and Q-Q 

plot.  

Descriptive analysis of sociodemographic and clinical variables was conducted. Results were 

presented as frequency (percentage) for categorical variables. Numerical variables were 

reported as mean (SD) or median interquartile range (IQR), depending on the normality 

distribution of the data. Chi-Square (or Fisher’s exact when expected frequency counts were 

less than five) tests were used to determine the difference in proportion between two or more 

categorical variables. All statistical assumptions for these tests (testing differences in 

proportions) were checked before the analyses [311]. 

6.4.0. Results 

Seventy-nine screening sessions were conducted across Tasmania over the 12-month study 

period. Except for Flinders and King Islands, screening programs were performed in all regions 

of Tasmania, namely, Hobart and South region, Launceston and North region, North-West 

region, West Coast and East Coast (Figure 15). Depending on the venue and the number of 

target participants available, the time for the screening at a location range from three to eight 

hours per session. Table 17 provides the summary of places where screening sessions took 

place. The date, venue, number of participants screened, and AF talk delivered at each venue 

are shown in Appendix 9. 

Table 17. Locations of screening sessions 

Tasmania regions Regional areas No. screening sessions 

Hobart and Southern Tasmania Bruny Island  1 

 Greater Hobart  50 

 Huonville  3 

 Cygnet  1 

North-West Tasmania Devonport 1 

 Burnie 1 

 Sheffield 1 

 Ulverstone 1 

 Port Sorell 1 
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West Coast Tasmania Queenstown 1 

Launceston and Northern Tasmania Launceston  11 

 Deloraine  1 

 Carrick  1 

 Evandale  1 

 Bridport 1 

East Coast Tasmania St Helens 1 

 Bicheno 1 

 Fingal 1 

Total  79 

 
 

Figure 15.Map of screening locations across Tasmania 
(Designed using Tableau application https://www.tableau.com/) 

https://www.tableau.com/
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6.4.1. Recruitment of participants 

A total of 1,704 eligible participants were screened over the 12 months, approximately 22 

participants per session. Of this total, 1,654 (97.1%) had negative AF screening results, while 

possible AF was detected in 50 (2.9%) participants. Among those with positive screening 

results, one declined a follow-up, and another participant was lost to follow-up (due to wrong 

contact details). Consequently, all 48 (2.8%) participants visited their GP following the AF 

screening. However, in one of the participants, AF was not diagnosed based on advice from a 

GP following a discussion with the participant’s daughter (the GP provided no further details).  

Figure 16 indicates the flowchart of the recruitment process of the study participants. 

 

Out of the 47 participants reviewed by their GPs to confirm the presence of AF, the Microlife 

WatchBP Home A correctly detected AF in 22 (46.8%) and produced 25 (53.2%) false-positive 

results. Among those with an AF positive diagnosis, a follow-up with the GP confirmed a 

history of AF (not known by the participants) in 6 (27.3%). In comparison, 16 (72.7%) were 

found to have previously undiagnosed AF. Of the 25 participants with false-positive results, 14 

(56.0%) were in sinus rhythm, and non-AF arrhythmias were identified in 11 (44.0%). Among 

those with non-AF arrhythmias, four (36.4%) had sinus arrhythmia, five (45.5%) had ectopic 

beats, one (9.1%) had atrial flutter, and one (9.1%) had cardiomegaly (Figure 17). The 

participant with cardiomegaly was referred to a specialist by her GP for further examination 

and management. The positive predictive value of Microlife WatchBP Home A to identify the 

presence of AF was 46.8% (95%CI, 33.3 to 60.7). The diagnostic performance of the device 

for detecting AF in this study is shown in Figure 17. 

Of the 1,704 eligible participants, 259 (15.2%) had a systolic BP of ≥160 mmHg at the time of 

screening, and all were referred to their GP for further examination.  
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Figure 16. Flowchart of the recruitment process of the study participants 
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Figure 17.Diagnostic performance of Microlife WatchBP Home A 

(Positive predictive value of Microlife WatchBP Home A; 22/47 = 46.8%) 

 

6.4.2. Follow-up of participants with positive screening results 

The mean (SD) time taken from the time of the screening to the GP visit to confirm the presence 

of AF was approximately 12 (9.5) days. The outcomes of those with AF screening results were 

determined through feedback from GP (via follow-up letter) in the case of 34 (70.8%) and self-

reporting (via telephone call) from 14 (29.2%) of the participants. The presence of AF among 

these participants was confirmed by a GP and specialist in 12 (75%) and 4 (25%), respectively. 

Of these participants, the AF diagnosis was conducted using 12-lead ECG in 15 (93.8%) and 
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Holter monitor in one (6.2%), respectively. The summary of follow-up of participants with 

positive screening results is shown in Table 18. 

Table 18. Summary of follow-up of participants with positive screening results 

 Participants with a 

positive diagnosis 

(n=16) 

Participants with a 

negative diagnosis 

(n=14) 

Participants with 

non-AF arrhythmia 

(n=11) 

Known AF not 

identified by the 

participants (n=6) 

Total 

AF diagnosis by a GP 12 (75) 12 (85.7) 8 (72.7) * 32 (66.7) 

AF diagnosis by a specialist 4 (25.0) 2 (14.3) 3 (27.3) * 9 (18.75) 

AF diagnosed using ECG 15 (93.8) 11 (78.6) 8 (72.7) * 34 (70.8) 

AF diagnosed using Holter 

Monitor 

1 (6.2) 3 (21.4) 3 (27.3) * 7 (14.6) 

Letter to GP returned 12 (75) 8 (57.1) 10 (90.9) 4 (66.7) 34 (62.5) 

* Information not provided by the GP; NB: AF of one participant was not diagnosed by the GP due to other 

conditions 

 

6.4.3. Sociodemographic characteristics of the study sample 

The sociodemographic characteristics of all participants are presented in Table 19. The median 

(IQR) age of the participants was 71.0 (68.0 to 76.0). The oldest participant was 92 years old. 

A high proportion of participants was observed among the age category of 70 to 79 years 

(45.9%), females (59.0%), those living in inner regional areas (63.0%), and non-smokers 

(71.8%). The median (IQR) SEIFA-IRSAD decile was 7 (4.0 to 9.0). 

Hypertension was present in 775 (45.5%) and diabetes mellitus (type 2) in 199 (11.7%) 

participants. Regarding BP measured at the time of the screening, 597 (35.0%) participants had 

a BP reading (systolic) of 140 to 159 mmHg. Also, among those who reported a history of high 

BP, the device identified 139 (17.9%) subjects with a systolic BP of ≥160 mmHg.   

When participants were asked if they have heard about the term AF, 842 (49.4%) responded 

with yes, while 862 (50.6%) with no.   
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Table 19. Sociodemographic characteristics of the study participants (n=1,704) 

Variables Median (IQR) Frequency (%) 

Age  71.0 (68.0 to 76.0)  

Age categories (year) 65 to 69  663 (38.9) 

 70 to 79  782 (45.9) 

 ≥80  259 (15.2) 

Sex Female  1,006 (59.0) 

 Male   698 (41.0) 

Socioeconomic status  Deciles 7.0 (4.0 to 9.0)  

Remoteness  Inner regional  1,074 (63.0) 

 Outer regional  528 (31.0) 

 Remote/very remote  102 (6.0) 

Smoking status Non-smoker  1,224 (71.8) 

 Ex-smoker  422 (24.8) 

 Current smoker  58 (3.4) 

History of a medical condition  Diabetes mellitus 1  16 (0.9) 

 Diabetes mellitus 2  199 (11.7) 

 Heart failure  39 (2.3) 

 PVD  60 (3.5) 

 High blood pressure  775 (45.5) 

 Heart attack  110 (6.5) 

 Stroke/TIA  102 (6.0) 

 Other medical 

conditions 

 291 (19.1) 

 None  659 (38.7) 

Systolic BP at screening (mmHg) < 20  174 (10.2) 

 120 to 129  271 (15.9) 

 130 to 139  403 (23.7) 

 140 to 159  597 (35.0) 

 ≥160  259 (15.2) 

AF Awareness Yes  842 (49.4) 

 No  862 (50.6) 

TIA, Transient Ischaemic Attack; PVD, Peripheral Vascular Disease; IQR, Interquartile range 
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6.4.4. Prevalence of Previously undiagnosed AF 

The overall prevalence of previously undiagnosed AF among the total participants was 0.9% 

(95% CI, 0.58 to 1.52). A higher value was observed among sub-group; age ≥80 years 3.1% 

(95%CI, 1.57 to 5.98); male sex 1.0% (95%CI, 0.49 to 2.06); inner regional areas 1.1% (95%CI, 

0.64 to 1.94); current smoker 1.7% (95%CI, 0.31 to 9.14); PVD 5.0% (95%CI, 1.71 to 13.7)); 

diabetes mellitus type-I 6.3% (95%CI,1.11 to 28.33) and in those who reported AF symptoms 

15.8% (95%CI, 9.27 to 25.6) (see below for symptoms reported). The distribution of the AF 

prevalence based on the sociodemographic characteristics of the participants is provided in 

Table 20. 

Table 20. Prevalence of previously undiagnosed AF (n=16) 

Variables Cases 
Denominator 

population 
Prevalence % (95%CI) 

Age categories (year) 65 to 69 2 663  0.3 (0.08 to 1.09) 

 70 to 79 6 782 0.8 (0.35 to 1.66) 

 ≥80 8 259 3.1 (1.57 to 5.98) 

Sex Female 9 1,006  0.8 (0.47 to 1.69) 

 Male  7 698 1.0 (0.49 to 2.06) 

Remoteness  Inner regional 12 1,074  1.1 (0.64 to 1.94) 

 Outer regional 3 528 0.6 (0.19 to 1.66) 

 Remote/very 

remote 

1 102 0.9 (0.17 to 5.35) 

Smoking status Non-smoker 9 1,224  0.7 (0.39 to 1.39) 

 Ex-smoker 6 422  1.4 (0.65 to 3.07) 

 Current smoker 1 58  1.7 (0.31 to 9.14)  

Medical condition  Diabetes mellitus 1 1 16  6.3 (1.11 to 28.33) 

 Diabetes mellitus 2 4 199  2.0 (0.78 to 5.05) 

 PVD  3 60 5.0 (1.71 to 13.7) 

 High blood 

pressure 

9 775  1.2 (0.61 to 2.19) 

 Heart attack 2 110 1.8 (0.50 to 6.39) 

 Stroke/TIA 1 102 1.0 (0.17 to 5.35) 

 No medical history 1 765  0.1 (0.02 to 0.74) 

History of AF symptoms Yes 12 76 15.8 (9.27 to 25.6)  

 No 4 1,628 0.2 (0.10 to 0.63) 

AF Awareness Yes 8 842 0.9 (0.48 to 1.86) 

 No 8 862 0.9 (0.47 to 1.82) 

PVD, Peripheral Vascular Disease; TIA, Transient Ischaemic Attack; CI, Confidence interval 
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There was an increasing pattern of the prevalence among the participants in terms of age 

categories. For instance, from 0.3% (95%CI, 0.08 to 1.09) among the age group 65 to 69 years 

to 3.1% (95%CI, 1.57 to 5.98 in those ≥80 years old (Figure 18).  

 

 

 

Figure 18. Prevalence of previously undiagnosed AF based on the age of the participants 

 

When compared with those with negative AF screening results, participants with previously 

undiagnosed AF were older (Mann-Whitney test (U) =7330, p=0.002). There was a statistically 

higher proportion of participants with a history of PVD (Chi-Square test ꭓ2 = 1.027, p=0.001), 

no medical condition (ꭓ2 =9.003, p=0.008) and AF symptoms (ꭓ2=188.607, p<0.001) among 

subjects with previously undiagnosed AF, compared with those negative screening outcomes. 

The proportion of the two groups of participants was similar in terms of sex, the remoteness of 

geographical locations, socioeconomic status smoking status, medical condition such as 
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diabetes mellitus, high BP, heart attack and stroke/TIA, BP measured during the screening and 

AF awareness. The sociodemographic characteristics of the participants with previously 

undiagnosed AF, compared with those with negative AF screening outcomes, are shown in 

Table 21. 

Table 21. Comparison of participants with previously undiagnosed AF and those with 

negative screening results 

Variables 
Previously undiagnosed 

AF n=16, n (%) 

Negative screening 

outcomes n =1679, n (%) 

P  

Median (IQR) Deciles SEIFA-IRSAD 7.5 (4.25 to 8.75) 7.0 (4.0 to 9.0) 0.652 a 

Median (IQR) age  79 (70.6 to 85.3) 71.0 (68.0 to 76.0) 0.002 a 

Age categories (year) 65 to 69 2 (12.5) 657 (39.1) <0.001 b 

 70 to 79 6 (37.5) 773 (46.0)  

 80 and above 8 (50.0) 249 (14.8)  

Sex Female 9 (56.3) 992 (59.1) 0.819 b 

 Male  7 (43.8) 687 (40.9)  

Location  Inner regional 12 (75.0) 1056 (62.9) 0.563 b 

 Outer regional 3 (18.3) 623 (37.1)  

 Remote/very 

remote 
1 (6.3) 101 (6.0)  

Smoking status Non-smoker 9 (56.3) 1,209 (72.0) 0.367 b 

 Ex-smoker 6 (37.5) 414 (24.7)  

 Current smoker 1 (6.3) 56 (3.3)  

Medical condition Yes 15 (93.8) 1,030 (61.0) 0.007 b 

 No 1 (6.3) 658 (39.0)  

 Diabetes mellitus 1 1 (6.3) 15 (0.9) 0.141 c 

 Diabetes mellitus 2 4 (25.0) 192 (11.4) 0.091 b 

 Heart failure 0 (0.0) 38 (2.3) - 

 PVD  3 (18.8) 55 (3.3) 0.001c 

 High blood 

pressure 
9 (56.3) 762 (45.4) 0.385 b 

 Heart attack 2 (12.5) 106 (6.3) 0.313 b 

 Stroke/TIA 1 (6.3) 99 (5.9) 0.952 b 

 None  1 (6.3) 658 (39.0) 0.008 b 

Systolic BP at screening 

(mmHg) 

< 120 
1 (6.3) 172 (10.2) 0.110 b 

 120 to 129 2 (12.5) 269 (16.0)  

 130 to 139 1 (6.3) 399 (23.8)  
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 140 to 159 8 (50.0) 585 (34.8)  

 ≥ 160 4 (25.0) 251 (15.1)  

History of symptoms Yes 12 (75.0) 58 (3.5) <0.001b 

 No 4 (25.0) 1,621 (96.5)  

AF Awareness Yes 8 (50.0) 829 (49.4) 0.960 b 

 No 8 (50.0) 850 (50.6)  
a Mann-Whitney test; b Chi-Square test; c Fisher’s Exact test; PVD, Peripheral Vascular Disease; TIA, Transient Ischaemic Attack; 

AF, Atrial fibrillation; Significant results (p-value < 0.05) presented in bold  

 

6.4.5. AF symptoms reported among the participants with undiagnosed AF 

Twelve (75%) of the participants with previously undiagnosed AF reported a history of AF 

symptoms. The most common symptom was general fatigue, reported by seven (58.3%) of the 

participants. Seven (58.3%) of those with AF symptoms were female. The number of 

participants with AF symptoms increased with age. For example, from one subject in the age 

category of 65 to 69 years, five (70 to 79 years), to six participants in the age range of ≥ 80 

years. Eleven (91.7%) of those with AF symptoms had other medical conditions. Ten (83.3%) 

of the participants had CHA2DSVA scores of ≥2, and 6 (50%) said they had never heard of the 

term AF.  

6.4.6. Stroke risk and initiation of OAC therapy  

The mean (SD) CHA2DS2VA score of participants with previously undiagnosed AF was 2.8 

(1.5), which is slightly higher than those with negative screening outcomes 2.1 (1.2). The 

lowest score was one, while the highest score was seven. Fourteen (87.5%) of the participants 

had a score ≥2, of which 8 (57.1%) were males and 6 (42.9%) were females. 

OAC was initiated in 12 (85.7%) of the 14 participants with CHA2DS2VA scores of ≥2 

(eligibility for OAC therapy). The GP of one of the two participants who was eligible for OAC 

therapy did not initiate the medication for the patient. The GP decision was based on the current 

medical condition of the patient and following a discussion with her daughter. The second 

participant was not on medication at the time of the follow-up because of pending tests from a 

specialist.  
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Five of the six subjects with a history of AF (not known by the participants) had CHA2DS2VA 

score of ≥2 and were thus eligible for OAC therapy. However, the follow-up with the GP 

indicates that only one of them was already on OAC therapy. The remaining four participants 

were not on medication for stroke prevention therapy. Further, no reasons were given by the 

GPs of these participants (through the feedback letter) for apparently not informing them about 

the AF diagnosis and not initiating OAC therapy. 

6.4.7. AF awareness among the participants with undiagnosed AF 

Eight (50%) of the 16 participants with undiagnosed AF reported that they had never heard of 

the term AF. Six (75%) of these subjects were females and in the age categories of ≥80 years. 

The mean (SD) SEIFA-IRSAD deciles for those who were not aware of AF was 6.6 (2.4). 

Seven (87.5%) of the participants were from the Inner regional area. All the participants who 

lacked AF awareness were eligible for OAC therapy. 

6.4.8. Supports received from the community 

The community-based screening for the AF project (What’s your beat?) was apparently well 

supported by both government and non-governmental organisations, community-based 

clubs/associations, GPs, target populations, and media companies in Tasmania. Organisations 

such as The Stroke Foundation, The Heart Foundation, COTA, and Tasmanian Community 

Fund supported the project from the planning to the implementation stages. Also, during the 

Seniors Week 2018, The Stroke Foundation and COTA participated in a joint program with 

the AF screening team to promote the project. The Clarence Council and Kingborough Council 

actively promoted the project through their websites and Facebook accounts. 

Several community-based clubs and organisations promoted the project to the target 

participants. For example, the Clarence Lifestyle Village organised a nine-seater bus to 

transport people to and from the screening venue at the Clarence Integrated Care Centre, Rosny 

Park. Other organisations and events such as Migrant Resource Centre, Clarence Men’s Shed, 
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and Dying to Talk expo in Launceston approached the project team to request attendance and 

deliver screening sessions. Some organisations such as the Launceston Senior School and the 

University of the Third Age requested if the screening sessions could be organised at a later 

day to enable as many members as possible to participate. 

The Launceston Senior School and Rotary Club Youngtown honoured the primary investigator 

for the health talks and screening.  At some events, such as Live Well Live Longer Expo, Taste 

of the Huon and the launch of Seniors Week 2018, the organisers spoke about screening to 

stallholders at the event briefing. They highlighted the benefit of screening to the community. 

Also, some print and radio media companies, for example, Valley and East Coast Voice 

newspaper, Meander Valley Community Radio, offered to promote the screening free of charge, 

given the benefit of the project to the community.  

The screening project was overwhelmingly embraced by the target population. After each 

screening event and during the follow-up of individuals with positive screening outcomes, 

participants were very grateful and often commented that it was such a beneficial service to the 

community. Sometimes they asked if screening could be rolled out to more places or repeated 

on another day so that many more people could access the service. One of the participants said: 

“It will be a good idea to have people over the age of 65 to have this test regularly. The service 

needs to be rolled out more in neighbourhood houses and places”. Even after completing the 

project period, some target participants requested the screening service at an individual level 

by coming down to meet the screening team at the School of Pharmacy and Pharmacology for 

the test. However, two (8%) of those with false-positive results (all females) reported 

displeasure regarding the unnecessary anxiety and GP visits following the screening outcome.  

The response of some GPs of participants with positive screening results regarding the project 

was positive, given the 77% response rate to the follow-up letter for confirming the AF 
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diagnosis for the participants with positive screening results. Also, through emails and 

telephone calls during follow-up, some GPs described the project as useful to the community.  

6.5. Discussion 

We report the first community-based opportunity screening for AF in Tasmania, Australia, 

using the Microlife WatchBP Home A. In this cohort of participants aged ≥65years, a single 

time-point screening identified previously undiagnosed AF in 16 of 1,704 (0.9%) participants, 

of whom 87.5% were at high risk of stroke that warranted OAC. Following the screening 

program, OAC therapy was initiated in 12 (85.7%) of these participants. Also, about 50% of 

the total participants became aware of AF through participation in the program. The screening 

program for AF was well supported by the community. Findings from this study suggest the 

likely benefits of community-based screening for AF in Australia. However, given the low 

positive predictive value of the device recorded in this study, the use of Microlife WatchBP 

Home A in a p community-based screening is unlikely to be cost-effective.  

The prevalence of previously undiagnosed AF identified in this study is similar to previous 

studies on community-based screening for AF using ECG [128, 183, 312]. However, the 

prevalence was higher than what has been reported in other community-based screening studies 

conducted in Germany among individuals aged 35 to 74 years old (0.5%) [313]; The US 

Reasons for Geographic and Racial Differences in Stroke (REGARDS) study among subjects 

aged ≥ 45 years old (0.58%) [130]; and the baseline outcome of the Swedish STROKESTOP 

study among an older population aged 75 to 76 years old (0.5%) [59]. Also, our finding is lower 

than the 1.4% pooled prevalence of unknown AF among participants aged ≥65 years, regardless 

of AF detection methods [64]. Also, lower than the 1.5% new cases of AF identified in an 

opportunistic screening at community pharmacies in Australia [60]. These differences in the 

prevalence of previously undiagnosed AF in the literature may be explained by the 

heterogenicity of detection methods, age groups, devices, settings, and target population. Some 
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experts opined that this heterogenicity could make a comparison of reported outcomes difficult 

[314]. 

The prevalence of previously undiagnosed AF reported in this study increased with age, and a 

high rate was observed among males and those with an additional AF risk factor. These results 

are consistent with the established epidemiological data on AF [10, 64], a systematic review of 

screening studies for AF [64], and an opportunistic screening study conducted in Australia [60]. 

The higher prevalence among older participants further supports the recommendation of 

opportunistic screening for AF in individuals aged ≥65 years [12, 157]. Therefore, people who 

are elderly and those with chronic medical conditions such as diabetes and cardiovascular 

disorders should be assessed for AF during GP visits. Perhaps, these results suggest value in 

community-based screening for AF among these people in the community. 

Participants with undiagnosed AF who reported a history of hypertension had a high BP at the 

time of screening. Also, two of the subjects without a history of hypertension had an elevated 

BP suggestive of mild hypertension. These results may indicate a poor BP control among these 

participants and reflect the relationship between AF and hypertension reported in the literature 

[18, 315]. This finding suggests the need for including AF detection during BP screening 

programs in the community. We believe this strategy could improve AF detection in Tasmania, 

considering the findings of a survey that shows a significant increase in screening rates of 

hypertension among the adult population in the state [316]. 

Information related to AF symptoms among those with undiagnosed AF is rarely reported in 

community-based screening studies. In this study, the proportion of participants with 

previously undiagnosed AF who were asymptomatic was higher than the 34.7% reported in a 

similar community-based study among a population aged ≥18years in Hong Kong [122]. 

Unlike this study, our cohort consisted of an older population, females, and those with a history 
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of comorbidities. The literature suggests that people with these characteristics are more likely 

to present with AF symptoms compared to those who are not [317]. Also, evidence has shown 

that females tend to experience more AF symptoms than males [318]. However, the proportion 

is comparable with the 27% identified in a screening study conducted at pharmacies in 

Australia [60]. 

The high proportion of participants with symptomatic AF identified in this study suggests that 

many people in the community are living with symptomatic AF and were not aware that they 

have an arrhythmia. Further, this result has shown that this group of people were possibly not 

examined for AF by their GPs, or the symptoms were mistaken for other medical conditions. 

Another reason could be due to the GPs’ low awareness of AF guidelines that recommend AF 

screening among patients ≥65years in Australia. A survey among GPs in Australia has shown 

that 63% of the respondents were not aware of the new AF guidelines that recommend AF 

screening [319]. The study concludes that GPs who are aware of the AF guidelines are more 

likely to conduct AF screening compared to those who are not [319]. Therefore, there is a need 

for improved awareness among the GPs on AF screening among patients aged ≥65years based 

on the recommendations of Australia’s AF guidelines. Also, implementation of educational 

interventions among this population is essential to improve AF knowledge that could equip 

them to seek medical help upon experiencing AF symptoms.  

A systematic review of 30 studies consisting of 122,571 from nine countries indicated that only 

a few studies reported stroke risk for previously undiagnosed AF [64]. In this study, the 

proportion of participants with previously undiagnosed AF who were at high risk for stroke 

that warranted OAC therapy was higher than the pooled 67% reported in the systematic review 

[64], and similar studies performed in the US [320], Ireland [183], and Belgium [128]. The 

variations in the literature may be due to the use of different stroke risk stratification tools (i.e., 
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CHA2DS2VASc, CHA2DS2VA, or CHA2DS2). Recently, a new tool (C2 HEST Score) has been 

developed to predict AF in poststroke patients [321]. In this study, CHA2DS2VA score was 

used to determine people who are at high risk of stroke, based on the AF guideline developed 

specifically for the Australian population [12]. Further, our finding reflects the higher burden 

of chronic conditions in Tasmania [156] and the need for enhancing AF detection in the 

community to identify those at high risk of stroke who can potentially benefit from OAC 

therapy. 

Following the screening program, OAC therapy was initiated in 12 (85.7%) of eligible 

participants (CHA2DS2VA score ≥2). Theoretically, these participants could be prevented from 

stroke due to OAC treatment [162]. The literature suggests that the benefits of stroke prevention 

generally outweigh the bleeding risk associated with chronic OAC therapy [12]. The newer 

OACs, particularly, apixaban have been shown to have favourable risk-benefit ratio, absolute 

risk reduction (major bleeding 0.66%), and safety compared with warfarin (1.4%) [322, 323]. 

This safety profile of the newer OACs contributed to the listing of apixaban and dabigatran on 

Australia’s Pharmaceutical Benefits Scheme (PBS) in 2013  [324]. Therefore, the common use 

of newer OACs (especially apixaban among patients with AF in Tasmania [48]), less risk, and 

subsidised cost (due to the PBS) could support the chronic use of OACs among the participants 

initiated with OAC therapy in this study.  

The study identified some participants with a history of AF but were not aware of this diagnosis. 

A similar finding was reported in mainland Australia [60]. This discovery suggests the need 

for interventions to increase communication between patients and their GPs, based on the 

recommendations of the Australian Commission on Safety and Quality in Healthcare [325]. 

These interventions could be effective in improving AF management given that older 

Tasmanians (our study cohorts) are more likely to easily discuss health concerns with health 
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providers [316]. Experts opined that involving a patient in a healthcare process enhances their 

engagement and adherence with medical therapies [5].  

To the best of our knowledge, the present study was the first to use the Microlife WatchBP 

Home A in community-based opportunistic screening for AF. In addition to the AF detection, 

the device identified about 18% of people (with documented high BP) who presented with BP 

suggestive of moderate hypertension. These individuals were referred to their GP for further 

medical care. The device appears to be accepted by the target population, with some of them 

asking for the cost of the device and how to purchase it for personal use. 

The NICE recommendation for using Microlife WatchBP Home A for AF detection 

opportunistically during diagnosis and monitoring high BP was based on the reported 

performance of the device among high-risk patients at primary care [296]. However, the 

device's performance in this study was poor, given the 53.2% false-positive results documented. 

It is possible that the performance of the device in this study was affected by the noisy nature 

of the screening venues (community-based centres), as the positive predictive value of 

Microlife WatchBP Home A depends on a noisy environment such as public events where 

artefacts are common [295]. Also, about 40% of the participants in this study do not have an 

underlying medical condition (no additional risk factor). A device’s diagnostic performance is 

more likely to be higher in those with additional risk factors than those who do not have these 

[88]. 

People without AF (those with false-positive results) may be subjected to OAC therapy 

(unnecessarily) leading to serious adverse drug events, increase healthcare costs, and lost 

productivity. A high rate of false-positive results has been widely reported as one of the major 

drawbacks of AF detection using BP monitors [83, 306], including the Microlife WatchBP 

Home A [89, 298]. For instance, a screening study using Microlife WatchBP Home A at a 
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primary healthcare setting produced 79 (57.7%) false positives out of 137 participants with 

positive screening results [89]. Some experts opined that a high rate of false positives produced 

by a device might lower the yield and cost-effectiveness of a screening program [103]. 

Therefore, while the literature suggests the need for improvements in the positive predictive 

value of screening devices [326], more evidence is required to confirm the utility of Microlife 

WatchBP Home A in opportunistic AF detection in the community. 

In this study, the screening program delivered AF awareness to the community. About half of 

the participants became aware of AF through the screening, including those with previously 

undiagnosed AF. Our finding is similar to a previous community-based screening study in the 

US, where 40% of the participants reported to have never heard of the term AF. 

The AF awareness gap identified in the present study may be explained by an absence of AF 

promotional campaigns in Tasmania prior to this study. Also, the lack of AF awareness among 

those who reported symptoms of AF may suggest a delay in symptom recognition and seek for 

medical help among these participants. As shown in previous studies, a lack of AF awareness 

may result in a delay in symptom recognition and treatment-seeking that could lead to poor 

outcomes [181, 211]. Therefore, there is a need for sustainable AF promotional programs in 

Tasmania to improve AF awareness that could motivate people to know and recognize AF 

symptoms, participate in screening, and seek medical help upon experiencing symptoms 

suggestive of AF. Additionally, there is a need for the national guidelines for AF to consider 

recommending the incorporation of AF promotional campaigns in screening programs for AF 

in Australia. 

The community-based screening for AF using the blood pressure monitor was well received 

by participants and collaborators in Tasmania. Other studies also reported a high degree of 

support for AF screening to the target population in Sydney [105, 108] and the UK [95]. The 
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support of the community-based opportunistic screening reported in this study may justify the 

possibility of implementing AF screening in the community. 

 

Public health implications 

The present study has the following public health implications. First, it uncovers people with 

previously undiagnosed AF who can potentially benefit from stroke prevention medication. 

The presence of AF in these people would have remained undetected and may not get the 

potential benefits of OAC therapy had it been there was no community-based screening 

program in the community. Hence, given the higher prevalence of stroke in Tasmania, 

compared with other States in Australia [156, 299], scaling up of the program in the community 

(if found cost-effective) could increase the detection rate of AF and theoretically reduce 

incidents of stroke. The scaling up of AF screening could be more feasible through 

incentivisation of the devices in primary health care settings. The COM-B model suggests that 

incentivisation could motivate screening in the community (Chapter 2), as demonstrated in a 

previous study where the provision of free ECGs to GPs improved AF detection at rural 

primary healthcare settings [180]. Interestingly, ECGs were recently removed as a funded 

Medicare item for GPs in Australia [327].  

Second, the screening offers additional benefits of identifying and linking to medical care, 

participants with other forms of previously undetected arrhythmia; people with suboptimal BP 

control; and those with untreated AF who are unaware of the diagnosis. These findings may 

support the rationale for implementing screening in the community. 

Third, this is the first study to report the pilot implementation of community-based 

opportunistic screening for AF using Microlife WatchBP Home A. The findings from this pilot 

implementation have added to the existing body of knowledge on screening for AF in the 
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community. Also, this study has provided preliminary data on the poor performance and overall 

utility of Microlife WatchBP Home A in community-based screening that could be explored in 

future studies. 

The fourth public health implication of this study was it sensitised the population and delivered 

AF awareness campaigns to the community. According to the Capability, Opportunity and 

Motivation, Behaviour (COM-B) Model [212], increasing the AF awareness of the public, and 

providing an opportunity for AF screening in the community could motivate people to 

participate in AF screening programs and subsequent use of OAC therapy in those who are 

eligible. It is therefore essential for community-based screening studies for AF to incorporate 

awareness campaigns to enhance AF awareness in the general population. 

Strengths and limitations 

This study has the following strengths. First, the screening program was free. Removing 

economic and mobility barriers has been shown to increase uptake of screening programs in 

the community [165]. Second, participants were recruited from remote, rural, and regional 

urban areas across Tasmania (Figure 15). Third, while some studies relied primarily on AF 

case detection without confirmation using the 12 lead ECG [120, 320, 328], in this study, all 

participants with positive screening results were linked up with a structured referral pathway 

for further medical care. The referral pathway worked considerably well in this study and was 

accepted by the GPs and specialists. This approach was based on the recommendation of the 

report of the AF Screen International Collaboration [54]. Fourth, the methods employed in this 

study were based on the recommendations of experts’ consensus [5, 54], guidelines [12, 241, 

303], government organisations [305, 308], and the manufacturer of Microlife WatchBP Home 

A [295]. Also, it utilised the widely recommended community engagement approach for 
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participants recruitment. This strategy has potentially facilitated the participation and 

acceptability of the program by the target participants. 

Despite the strength and innovative approach of the present study, the screening program has 

limitations that warrant discussion. First, the community-based screening was performed at a 

single time point. Thus, it is likely that this method may miss participants with paroxysmal AF 

who may not be at AF during screening, even if the sensitivity of the device is high [306]. This 

limitation may have underestimated the actual number of participants with true positives 

identified by the device. However, the effectiveness of community-based screening to detect 

paroxysmal AF could be enhanced by multiple measurements [59]. The second limitation is 

the reliance on self-report to determine CHA2DS2-VA score and the presence of AF symptoms. 

The provision of this information depends on how well the participants knew their medical 

history.    

Third, a major drawback of using the Microlife WatchBP Home A was the false positive rate 

of 53.2% of the included participants. This limitation could, in part, be explained by the 

sensitive nature of the device to noisy environments, such as shopping centres and public events 

where artefacts are common. While more data are needed to confirm this limitation, the 

manufacturer of this device should address this shortcoming to improve its utility in AF 

screening in community settings. Also, future studies should consider this inherent drawback 

during the planning of screening programs for AF in community settings.  

6.6. Conclusions  

A community-based opportunistic screening program for AF using the Microlife WatchBP 

Home A identified 0.9% of people aged ≥65years with previously undiagnosed AF in Tasmania. 

The device produced 53.2% false positives. Following the screening program, OAC medication 

was initiated in 85.7% of participants who are at high risk of developing a stroke, and about 
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50% of the total participants became aware of AF. The screening program for AF was well 

accepted by the community. Findings from this study suggest the possible benefits of 

community-based opportunistic screening for AF in Australia. However, given the low yield 

and high proportion of false positives produced by the Microlife WatchBP Home A in this 

study, it is unlikely to be cost-effective for community-based screening for AF. Further studies 

are needed to confirm the utility of this device in community-based screening programs. 
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CHAPTER SEVEN 

 

7.0. Evaluation of Change in AF Knowledge Following Widespread Community-Based 

Screening and Educational Interventions 

 

Overview 

This Chapter provided answers to the thesis research question. “Can AF educational 

interventions and community-based screening programs improve AF knowledge of the public?” 

The study utilised the AF knowledge assessment tool developed in Chapter 3 to measure the 

public knowledge of AF (Chapter 4) following educational campaigns described in Chapter 5 

and community-based screening for AF (Chapter 6). The positive impact of these interventions 

in enhancing AF knowledge of the public was evaluated by comparing the results of the 

baseline knowledge assessment (Chapter 4) with the results of the survey reported in this 

Chapter (i.e., post-intervention AF knowledge assessment). The findings from this study 

showed that the interventions were effective in improving the AF knowledge of the general 

population in Tasmania. In brief, the outcomes of this Chapter demonstrate that following the 

recommendations of the COM-B model (Chapter 2), the AF knowledge deficits identified in 

Chapter 4 using the tool developed in Chapter 3 were addressed by interventions described in 

Chapters 5 and 6. Also, the impact of education potentially motivated the participation of the 

target population in the screening programs (Chapter 6). 
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7.1. Abstract 

Background: Poor knowledge of the public about atrial fibrillation (AF) has been recognised 

as a potential barrier to AF detection and subsequent use of stroke prevention medications. This 

poor knowledge could be improved through community-based educational interventions. This 

study aimed to evaluate the impact of educational interventions (Chapter 5) and community-

based opportunistic screening for AF (Chapter 6) in improving AF knowledge of the public in 

Tasmania.    

Methods: This study utilised pre-and post-study design among participants (aged ≥40 years) 

from Tasmania (intervention group) and mainland Australia (control group). The change in AF 

knowledge after the interventions was evaluated by comparing the AF knowledge of the 

participants (Chapter 4) before and immediately after the educational (Chapter 5) and screening 

(Chapter 6) programs. Post-intervention AF knowledge was assessed using a Facebook survey. 

Results: A total of 943 participants were included in this study, 500 (Tasmania 198, mainland 

Australia 302) from pre-intervention, and 443 (Tasmania 150, mainland Australia 293) from 

the post-intervention assessment. Among respondents from Tasmania, there was a significant 

increase in the median (interquartile range -IQR) AF knowledge score from 57.1 (28.6 to 76.2) 

in pre-intervention to 71.4 (57.1 to 85.7) post-intervention survey, T = 1653.0, p-value <0.001. 

A marginal increase in the median AF knowledge score from 61.9 (27.4 to 76.2) to 66.7 (42.9 

to 80.9) post-intervention survey (T = 25906.5, p-value 0.011) was observed among the control 

group. For participants in Tasmania, there was a significant decrease in the percentage of those 

with poor AF knowledge from 22.2% in pre-intervention to 4.5% post-intervention assessment 

(ꭓ2 = 14.44, p-value <0.001). Regarding the change in AF information sources post-

intervention, 17 (11.3%) participants from Tasmania obtained AF information from several 

sources promoted by UTAS. Compared with pre-intervention assessment, there was a 
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significant increase in the percentage of participants who received AF information from a 

health professional ꭓ2 = 43.022, p-value <0.001. 

Conclusions: The results suggest that the AF educational and screening programs were 

effective in improving the AF knowledge of the participants (aged ≥40 years) in Tasmania. Our 

findings demonstrate the feasibility of implementing these interventions to improve AF 

knowledge in the community. 
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7.2.0 Introduction 

Improving knowledge of a population about a disease is an established goal for educational 

interventions aiming at preventing the disease [212, 329, 330]. The increase in knowledge 

following interventions has the potential of informing and motivating people in the community 

to participate in disease prevention behaviours and healthy lifestyle choices [330]. Educational 

interventions have been consistently shown to improve public knowledge about stroke [331], 

hypertension [332], HIV/AIDS [333], and cancer [334], but not atrial fibrillation (AF).  

Poor knowledge about AF is common among the general population (Chapter 4) and can be a 

potential barrier to AF symptom recognition, detection, and treatment delay in the community 

[181, 254, 335]. Recently, improving the knowledge of the public about AF has been receiving 

increased attention globally [5, 259, 336]. The Global AF Alliance Foundation launched the 

World Atrial Fibrillation Awareness Day, which is celebrated each September of the year to 

promote AF worldwide [259]. Also, the Australian guidelines [12], and several expert groups, 

such as the AF SCREEN International Collaboration, and the European Heart Rhythm 

Association (EHRA) [5], have advocated for educating the public about AF to increase 

detection and prevention strategies.  

According to the Capability, Opportunity, Motivation, Behaviour Model [212], the AF 

knowledge of the general population could be enhanced through educational interventions 

leading to participation in AF screening and AF prevention behaviours. Therefore, recognising 

this potential implies implementing and sustaining educational interventions to improve AF 

knowledge of the general population. The possibility of future implementation and sustaining 

educational interventions relies on their effectiveness in improving the AF knowledge of the 

public. Also, a clear understanding of the effectiveness of an educational intervention can guide 

future public health campaigns and policy directions. However, AF educational programs are 

unlikely to be implemented and sustained in the future if they are not effective. Thus, when 
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educational campaigns are not implemented and sustained, poor AF knowledge of the public 

may continue to be a significant barrier to AF detection and subsequent use of stroke prevention 

medications.    

In Australia, there is a lack of guidance on best practices for evaluating community-based 

educational interventions for improving AF in the community. Therefore, we applied the 

COM-B model to guide the development and implementation of evidence-based educational 

interventions for improving AF knowledge of the general population  [212]. Using this model, 

we developed, validated and utilised an AF knowledge assessment tool (Chapter 3) [216],  to 

assess the baseline AF knowledge of the public (Chapter 4) before the educational (Chapter 5) 

and community-based screening (Chapter 6) programs in Tasmania. In this study, we aimed to 

evaluate the impact of the educational and the community-based screenings programs in 

enhancing the AF knowledge of the public in Tasmania. 

7.3.0. Methods 

This study utilised pre- and post-intervention design. The pre-intervention AF knowledge 

assessment has been reported in Chapter 4. In this study, the same design, settings, target 

population, recruitment process, validated survey tool [216], study procedure, analysis 

strategies, and identification of careless responses used at the pre-intervention phase were 

applied in the post-intervention AF knowledge assessment. This study was conducted eight 

months after the pre-intervention phase (Chapter 4), and immediately after educational and AF 

screening programs in Tasmania. The details about these interventions and AF screening were 

described in Chapters 5 and 6, respectively. 

In summary, the online survey for the post-intervention assessment targeted adult Australian 

residents (aged ≥40 years, in whom the risk of developing AF starts to increase) [16]. Exclusion 

criteria were people with a history of AF diagnosis and registered health practitioners.  
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Respondents from Tasmania (intervention site for educational programs) and mainland 

Australia (control site) were recruited to the online survey using the Facebook advertisement. 

The survey was active from June 14 to July 02, 2019.   

The online survey was designed and reported based on the Checklist for Reporting Results of 

Internet E-Surveys (CHERRIES) and guidelines for good practice in conducting and reporting 

survey research [195, 217]. The following information was collected from the participants 

using the online survey tool [216]: age, sex, residential postcode, highest education level, 

employment, smoking and alcohol status, gross annual income and medical history (presence 

of diabetes, high blood pressure, heart disease, previous stroke, or peripheral vascular disease). 

Participants were also asked about their sources of information about AF, “I have seen 

information about AF from: (a list of AF information sources including those promoted 

interventions).” 

Respondents were asked regarding participation in the pre-intervention survey “Did you 

participate in the previous Facebook survey on AF knowledge assessment by the University of 

Tasmania in November 2018?”. They were requested to respond with either of the following 

options “no, I did not see the survey advertisement”, “no, I saw the survey advertisement on 

Facebook, but I chose not to participate”, and “Yes”. Those who responded with “Yes” were 

excluded from the study, to avoid selection bias.  

A sub-analysis was conducted to identify potential careless responses by examining straight-

line response patterns and short completion times. Cases with a straight-line response pattern 

and a completion time of less than 124.0 seconds (half the overall median completion time) 

were considered careless responses. These respondents were excluded from the data based on 

the recommendations of Meade et al., [224]. 
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Outcome measures 

The effectiveness of the interventions was evaluated by comparing the AF knowledge of the 

participants pre- and post-interventions. The interventions are considered effective if there was 

a significant increase in AF knowledge score among participants from Tasmania (intervention 

group) at post-intervention assessment, compared to pre-intervention assessment. Also, the 

effectiveness of the intervention was supported if there was no significant or a slight change in 

the AF score between pre-and post-intervention assessment among the control group.  

7.3.1. Statistical analysis 

Statistical data analysis was conducted and reported based on Statistical Analyses and Methods 

in the Published Literature (SAMPL) guidelines for basic statistical reporting [227]. The 

analyses were performed using the IBM SPSS Statistics for Windows, Version 25.0. Armonk, 

NY: IBM Corp. The normality distribution of the AF knowledge score among the participants 

was checked using the Kolmogorov-Smirnov test and visual inspection of a histogram and Q-

Q plot.  

In the analysis, asymmetrical continuous data were presented as the median and interquartile 

range (IQR), while categorical variables were as frequencies and percentages. Chi-Square (or 

Fisher’s exact when expected frequency counts were less than five) test was used to compare 

the proportion between two or more groups. Wilcoxon signed-rank test was applied to compare 

the median (IQR) AF knowledge scores between pre-and post-intervention assessments of the 

two study cohorts. The median (IQR) AF knowledge scores between participants from 

Tasmania and mainland Australia were evaluated using the Mann-Whitney test. The McNemar 

test was used to examine a change in proportion (correct answers to the assessment tool and 

poor AF knowledge percentage score) between pre-and post-interventions. A net change in 

median (IQR) AF knowledge was calculated by subtracting post-intervention from the pre-
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intervention score. As described in Chapter 4, a score of ≤20 was used as a cut-off point for 

poor AF knowledge in this study. The level of significance was set at a p-value ≤0.05.  

7.4.0 Results 

7.4.1. Recruitment of participants (post-intervention survey) 

A total of 631 participants clicked on Facebook advertisements (253 from Tasmania and 378 

from mainland Australia). Of these participants, 88 (13.9%) did not respond to any item in the 

survey. Out of the 543 (86.1%) people who started the survey, 31 (5.7%) did not complete the 

survey.  

When participants were asked, “Please, did you participate in the previous Facebook survey on 

AF knowledge assessment by the University of Tasmania in November 2018?”, 60 (11.9%) 

said “Yes”, (Tasmania 54 (90%), mainland Australia 6 (10%). These respondents were 

excluded from the analysis. These respondents did not proceed to the quiz items.   

Five hundred and twelve (81.1%) participants completed all survey questions (205 from 

Tasmania, 307 mainland Australia). A sub-analysis to identify participants with careless 

responses showed that 9 (1.8%) of these participants had a straight-line response pattern and a 

completion time of ≤124.0 seconds. These individuals were excluded from the analysis. Also, 

60 (11.7%) of those who completed the survey participated in the pre-intervention assessment 

and were excluded from the study. 

Finally, 443 (79.7%) participants with complete responses and completion times of >124.0 

seconds were included in the post-intervention AF knowledge assessment (150 from Tasmania 

and 293 from mainland Australia). To evaluate the change in AF knowledge following 

educational interventions, the 500 participants from the pre-intervention knowledge assessment 

(Chapter 3) were included in the present study, bringing the total number of the respondents to 

943. Figure 19 summarises the recruitment process of the participants. 
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Figure 19. Flowchart of the recruitment process of the participants 

31 (5.7%) participants did not 

complete the survey: 

Tasmania (n = 10) 

mainland Australia (n = 21) 

443 (70.2%) participants included in the analysis: 

Tasmania (n = 150) 

mainland Australia (n = 293) 

69 (13.5%) participants excluded:  

• careless responders (n=9) 

Tasmania (n = 1) 

mainland Australia (n = 8) 

• participation in pre-intervention survey 

Tasmania (n = 54) 

mainland Australia (n = 6) 

 

 

543 (86.1%) participants started the survey: 

Tasmania (n = 215) 

mainland Australia (n = 328) 

512 (81.1%) participants completed the survey:  

Tasmania (n = 205) 

mainland Australia (n = 307) 

88 (13.9%) participants 

did not respond to any question: 

Tasmania (n = 38) 

mainland Australia (n = 50) 

631 participants clicked the adverts and 

accessed the survey page 

Tasmania (n = 253) 

mainland Australia (n = 378) 

Evaluation of knowledge change 

Tasmania (n = 348) 

mainland Australia (n = 595) 

Pre-intervention assessment 

(Chapter 4) 

Tasmania (n = 198) 

mainland Australia (n = 302) 
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7.4.2. Demographic characteristics of the respondents (post-intervention) 

The median (IQR) age of all the respondents was 62.0 (55.0 to 68.0) years, and the majority 

were women (66.6%). The median (IQR) SEIFA-IRSAD decile was 6.0 (3.0 to 8.0). A high 

proportion of participants was observed among those with university education (33.4%) and a 

gross annual income of $25,000 to $64,999 (38.6%). Participants from the two study cohorts 

were similar in sociodemographic characteristics, except alcohol status (Chi-square ꭓ2 = 6.213, 

p-value = 0.013). The demographic characteristics of the study participants are presented in 

Table 22. 

 Compared with those who participated in the pre-intervention survey - Median (IQR) age 52.5 

(47.0 to 62.0), participants in this study were older 62.0 (55.0 to 68.0), Wilcoxon signed-rank test 

T = 1953, p-value <0.001, with a similar proportion of females ꭓ2 =1.940, p-value 0.164.
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Table 22. Sociodemographic characteristic of participants (post-intervention) n = 443 

Variables Frequency (%) P* 

Total (n =443) Tasmania (n= 150) Mainland Australia (n=293)  

Median (IQR) age  Years 62.0 (55.0 to 68.0) 62 (56.0 to 69.0) 62 (55.0 to 68.0) 0.454 a 

Median (IQR) SEIFA-IRSAD  Decile 6.0 (3.0 to 8.0) 6 (3.0 to 8.2) 6 (4.0 to 8.0) 0.582 a 

Sex Female  295 (66.6) 107 (70.6) 188 (64.2) 0.130 b 

 Male 148 (33.4) 43 (28.7) 105 (35.8)  

Australian States/Territory New South Wales - - 95 (32.4) - 

 Victoria - - 72 (24.6) - 

 Queensland - - 60 (20.5) - 

 South Australia - - 36 (12.3) - 

 Western Australia - - 22 (7.5) - 

 Northern Territory - - 5 (1.7) - 

 Australian Capital Territory - - 3 (1.0) - 

Highest level of education Primary/secondary 83 (18.7) 32 (21.3) 51 (17.4) 0.232 b 

 Vocational 97 (21.9) 39 (26.0) 58 (19.8)  

 University 148 (33.4) 44 (29.3) 104 (35.5)  

 Postgraduate 115 (26.0) 35 (23.3) 80 (27.3)  

Employment status Full-time 109 (24.6) 38 (25.3) 71 (24.2) 0.582 b 

 Part-time 87 (19.6) 33 (29.5) 54 (18.4)  

 Not employed 247 (55.8) 79 (52.7) 168 (57.3)  

Gross annual income  Below $25,000 141 (31.8) 53 (35.3) 88 (30.0) 0.319 b 

 $25,000 to 64,999 171 (38.6) 79 (39.3) 112 (38.2)  

 ≥$65, 000 131 (29.6) 38 (25.3) 93 (31.7)  

Remoteness 1 Major cities 160 (36.1) 0 (0.0) 160 (54.6) - 

 Inner regional 192 (43.3) 91 (60.7) 101 (34.5)  

 Outer regional/remote/very remote 91 (20.5) 59 (39.3) 32 (10.9)  

Smoking status Current smoker 27 (6.1) 11 (7.3) 16 (5.5) 0.245 b 

 Ex-smoker 150 (33.9) 57 (38.0) 93 (31.7)  

 Non-smoker 266 (60.0) 82 (57.4) 184 (62.8)  

Alcohol >2 standards/day 51 (11.5) 17 (11.3) 34 (11.6) 0.013 b 

 ≤2 standards/day 276 (62.3) 81 (54.0) 195 (66.6)  

 None 116 (26.2) 52 (34.7) 64 (21.8)  

Diabetes Yes 64 (14.4) 24 (21.7) 40 (13.7) 0.506 b 
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 No 379 (85.6) 126 (84.0) 253 (86.3)  

High blood pressure Yes 161 (36.3) 62 (41.3) 99 (33.8) 0.118 b 

 No 282 (63.7) 88 (58.7) 194 (66.2)  

Heart disease Yes 39 (8.8) 18 (12.0) 21 (7.2) 0.089 b 

 No 404 (91.2) 132 (88.0) 272 (92.8)  

Peripheral vascular disease Yes 8 (1.8) 0 (0.00) 8 (2.7) - 

 No 435 (98.2) 150 (100.0) 285 (97.3)  

Previous stroke or TIA Yes 24 (5.4) 11 (7.3) 13 (4.4) 0.202 c 

 No 419 (94.6) 139 (92.7) 280 (95.6)  
* Comparison between Tasmania and mainland Australia; a Mann-Whitney; b Pearson Chi-Square; c Fisher’s Exact test; 1 Remoteness based on Accessibility/Remoteness Index of Australia 

(ARIA+ 2016); 2 SEIFA-IRSAD, Socio-Economic Indexes for Areas Index of Relative Socio-economic Advantage and Disadvantage; TIA, Transient ischaemic attack; Significant results (p-value 

≤ 0.05) presented in bold  
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7.4.3. Change in median AF knowledge scores following educational interventions in 

Tasmania 

For participants from Tasmania, there was a significant increase in AF knowledge score of 71.4 

(57.1 to 85.7) following the educational interventions, compared to pre-intervention survey 

57.1 (28.6 to 76.2), with an increase in net median (IQR) score of 14.3, T = 1653.0, p-value 

<0.001. A marginal increase in the net median (IQR) AF knowledge of 4.8 (T = 25906.5, p-

value 0.011) was observed among the participants from mainland Australia. The difference in 

the net median (IQR) AF knowledge score was significantly higher among participants in 

Tasmania than those from mainland Australia, p-value <0.001. 

Compared with the control group, 66.7 (42.9 to 80.9), participants from Tasmania obtained a 

higher median (IQR) score of 71.4 (57.1 to 85.7), Mann-Whitney test U=2278.0, p-value 

<0.001. However, at pre-intervention assessment (Chapter 4), there was no statistically 

significant difference in the median (IQR) between participants from Tasmania 57.1 (28.6 to 

76.2) and mainland Australia 61.9 (27.2 to 76.2), U = 292, p-value = 0.672 (Figure 20). Table 

23 illustrates the change in AF knowledge scores pre-and post-intervention among all the 

participants. The distribution of percentage AF knowledge scores among all the participants is 

provided in Appendix 12. 

A sub-analysis of participants from Tasmania demonstrates that those who participated in the 

AF educational campaigns obtained higher median (IQR) knowledge scores 85.7 (71.4 to 90.5) 

than those who did not 76.2 (61.9 to 85.7), U = 2008.0,  p-value = 0.050.  
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Table 23. Change in median (IQR) AF knowledge score pre-and post-intervention 

Variables Median (IQR) percentage knowledge score Net change P * 

 Pre-intervention Post-intervention   

Tasmania 57.1 (28.6 to 76.2) 71.4 (57.1 to 85.7) 14.3 <0.001 a 

mainland Australia 61.9 (27.4 to 76.2) 66.7 (42.9 to 80.9) 4.8 0.011 a 

* Wilcoxon Signed Rank test; a comparison between pre- and post-intervention score 

 

 

   

Figure 20. Median (IQR) AF knowledge score among participants pre-and post- 

interventions 

 

7.4.4 Change in poor AF knowledge scores following educational interventions in Tasmania  

Participants who scored ≤20% of AF knowledge scores were considered to have poor AF 

knowledge. For participants in Tasmania, there was a significant decrease in the percentage of 

those with poor AF knowledge from 22.2% in pre-intervention to 4.5% post-intervention 

assessment, ꭓ2 = 14.44, p-value <0.001. In the control group, there was no statistically 
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significant change in the proportion of participants with poor AF knowledge 22.9% pre-

intervention and 15.1% post-intervention, ꭓ2 = 1.684, p-value = 0.194.  

7.4.5. Change in proportion of correct responses to the item in the tool 

In the intervention group, there was a significant increase in the proportion of participants who 

correctly answered items in the tool, i.e., from 50.5% (pre-intervention) to 67.6% (post-

intervention), p-value <0.001. Also, in this group, the percentage of participants who scored 

0.0% in the survey decreased from 30 (15.2%) pre-intervention to 5 (3.3%) post-intervention 

assessments. All these participants with zero scores responded with “I don’t know” answers, 

and none of those from Tasmania obtained AF information from sources promoted by UTAS. 

In the control group (mainland Australia), the proportion of those who correctly responded to 

the items in the knowledge assessment quiz remains unchanged, i.e., from 51.7% (pre-

intervention) to 57.4% (post-intervention), p-value = 0.236. The proportion of participants who 

obtained 0.0% score in the survey reduced from 46 (15.2%) pre-intervention to 29 (9.8%) post-

intervention. All these participants responded with “I don’t know” answers. 

Considering all the 21 individual items in the AF knowledge assessment tool, there was a  

significantly higher proportion of correct answers among participants from Tasmania, 

compared to those from mainland Australia, except with six items: “AF is a medical condition 

where the heart beats slower than normal” (p-value = 0.133); “The risk of developing AF can 

be reduced with lifestyle changes” (p-value = 0.755) and “Once present AF is always a lifelong 

condition” (p-value = 0.593); “Episodes of atrial fibrillation are predictable” (p-value = 0.420); 

AF occurs only in people with prior signs of heart disease” (p-value = 0.288); “Low blood 

pressure increases the risk of developing AF” (p-value = 0.099). The percentage of the correct 

responses to all items in the assessment tool (post-intervention) are provided in Appendix 11. 

Note: in the pre-intervention assessment (Chapter 4), there was no statistically significant 
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difference in the proportion of correct answers to all the 21 items in the tool between Tasmania 

and mainland Australia participants. 

Item-by-item analysis of the responses from the intervention group (post-intervention) 

demonstrated an overall increase in the proportion of participants who correctly responded to 

individual items in the tool (Table 24). There was an improvement in the proportion of correct 

answers across all the 21 items in the tool. The highest increase in percentage gain of correct 

responses was observed among these items: “AF can be treated with medications” (22.7%), 

“AF can be detected by checking the regularity of the pulse” (21.9%), and “AF significantly 

increases the risk of stroke” (20.5%). However, a low increase in the proportion of participants 

with correct responses was observed in the following items “The risk of developing AF can be 

reduced with lifestyle changes (9.3%)”, and “Once present, AF is always a lifelong condition 

(9.0%)”.  

Table 24 indicates the proportion of respondents from Tasmania who correctly answered 

individual items in the tool (pre-and post-educational interventions). 
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Table 24. Change in proportion of correct responses to items on the AFKAT for participants from Tasmania (intervention site) 

Item# Statement Correct answer Correct responses (%) 

   Pre-intervention Post-intervention Net change* 

1 AF is a medical condition where the heart beats slower than normal. False 52.5 69.3 16.8 

2 AF can be treated with medications.  True 58.6 81.3 22.7 

3 AF may cause blood clots in the heart.  True 40.9 56.7 15.8 

4 People with atrial fibrillation can still have an active life.  True 74.2 90.7 16.5 

5 Symptoms of AF may be occasional, persistent, or permanent. True 64.6 84.7 20.1 

6 Once present, AF is always a lifelong condition. False 19.7 28.7 9.0 

7 Episodes of AF can be recurrent.  True 68.2 86.7 18.5 

8 Episodes of atrial fibrillation are predictable.  False 54.5 70.7 16.2 

9 Early diagnosis and management of AF can prevent stroke.  True 62.6 82.0 19.4 

10 AF can only be treated with surgery.  False 50.0 70.0 20.0 

11 Screening for AF is safe.  True 57.6 77.3 19.7 

12 AF significantly increases the risk of stroke.  True 49.5 70.0 20.5 

13 Shortness of breath and fainting can be potential symptoms of AF True 58.6 76.7 18.1 

14 AF occurs only in people with prior signs of heart disease.  False 59.6 78.0 18.4 

15 Someone could have AF without having any symptoms.  True 53.5 68.6 15.1 

16 Low blood pressure increases the risk of developing AF.  False 19.2 32.7 13.5 

17 AF usually has major psychological effects on people’s lives False 18.2 35.3 17.1 

18 The risk of developing AF can be reduced with lifestyle changes. True 39.4 48.7 9.3 

19 AF occurs only in old age.  False 69.2 83.3 14.1 

20 AF can be detected by checking the regularity of the pulse.  True 39.4 61.3 21.9 
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21 Anticoagulants (“blood thinners”) are often used to reduce the risk of stroke in 

people with AF. 

True 50.5 69.3 

18.8 

* Net change = Post-intervention minus Pre-intervention; AFKAT, Atrial fibrillation Knowledge Assessment Tool 
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7.4.6. Evaluation of sources of AF information among participants from Tasmania 

At the post-intervention assessment, 17 (11.3%) participants from Tasmania obtained AF 

information from several sources promoted by UTAS. Fifteen (88.2%) of these participants 

accessed the information from one source, and two (11.8%) from two sources. 

Specifically, 7 (41.2%) of these participants obtained information about AF from AF screening 

programmes by UTAS, three (17.6%) from UTAS Facebook AF educational campaign, five 

(29.4%) from newspaper advertisement by UTAS, and two (11.8%) from educational materials 

(flyers and posters).  

A change in the proportion of participants regarding the sources of information about AF was 

observed among the respondents. Compared with pre-intervention assessment, there was a 

significant increase in the percentage of participants who received AF information from a 

health professional ꭓ2 = 43.022, p-value <0.001 (Table 24). Although there was observed 

evidence of an increase in the proportion of participants who obtained AF information from a 

family member, a friend, magazine (other than promoted by UTAS), radio, public campaign, 

and school, the differences compared with pre-intervention does not meet the conventional 

level of statistical significance (Table 25). 

Table 25.  Change in sources of AF information among the participants from Tasmania 

Sources of AF information Tasmania (%) P 

 Pre-intervention Post-intervention  

Health professionals 17.8 38.7 <0.001 

Family member 19.1 18.7 0.946 

Friend  7.6 13.3 0.491 

Magazine other than by UTAS 4.0 8.0 0.248 

Radio 1.2 2.0 0.317 

Public campaign 2.4 0.7 0.157 

School  2.6 2.7 0.083 

Television 12.6 9.3 0.394 

Internet 25.6 20.7 0.466 

Social media other than by UTAS 7.4 5.3 0.564 

Newspaper other than by UTAS 4.2 4.0 0.917 

UTAS, University of Tasmania 
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7.5.0. Discussion 

This describes the evaluation of the effectiveness of educational interventions for improving 

the AF knowledge of the general population in Australia. Following the interventions, 

participants from Tasmania had a higher median (IQR) AF knowledge score, compared with 

the pre-intervention score and those from mainland Australia (post-intervention). Our findings 

suggest that the educational interventions (Chapter 5) and the community-based opportunistic 

screening (Chapter 6) were effective in improving the AF knowledge of the participants aged 

≥ 40 years in Tasmania. Therefore, the AF educational interventions could be implemented and 

sustained to enhance AF knowledge of the general population. 

There is an absence of similar studies evaluating the effectiveness of educational interventions 

on improving AF knowledge of the public to allow for study comparisons. However, attempts 

were made in the past to evaluate the impact of AF campaigns in improving AF awareness of 

the public [139, 337]. A study was conducted in Ireland to assess the impact of a pilot national 

campaign (through radio, poster, and billboard) for enhancing AF awareness of the public [139]. 

The impact of the campaign was assessed by comparing the level of AF awareness before and 

two months after the interventions. The national campaign on AF awareness was found to be 

ineffective. The authors of the study attributed using fewer campaign strategies and lack of 

adequate funding as the possible reasons [139]. The other study investigated the level of AF 

awareness and rate of AF consultations following World Heart Rhythm Week and Global AF 

Aware Week in the United Kingdom [337]. The study reported an improvement in AF 

awareness and no increase in consultations due to AF [337]. 

The following findings further demonstrate the positive impact of the interventions in 

enhancing AF knowledge of the general population. First, there was a significant reduction in 

the proportion of respondents with poor AF knowledge in the post-intervention compared with 

the pre-intervention assessment. A striking finding was a drastic reduction in the proportion of 
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people with a complete lack of AF knowledge (i.e., participants with “I don’t know responses”) 

following the interventions. A similar pattern was reported in a previous study evaluating the 

impact of “volunteer-lead” education program on improving stroke knowledge in Australia 

[235]. 

Secondly, a significant positive impact of the interventions was observed based on individual 

items in the tool. An increase in the proportion of participants who correctly answered items in 

a knowledge assessment tool has been reported in similar studies on stroke [338], hypertension 

[339], and cancer [334]. According to COM-B model [212], gaining knowledge about the 

definition of AF, implications of living with undiagnosed AF, AF as a risk factor for stroke, 

and screening for AF, could motivate people in the community to participate in AF screening 

programs, and potentially prevent strokes. An AF promotional campaign in Spain tagged 

“Pulse Week” has resulted in an 8.6% increase in appointments for AF at referral cardiology 

centre three months following the interventions [124]. Therefore, having an increased 

knowledge about AF as a risk factor for stroke is important among the participants, given there 

are a higher proportion of people with strokes in Tasmania, compared with those in mainland 

Australia [156]. 

Recent literature has shown that most people with new AF diagnoses could not recognise AF 

symptoms prior to the diagnosis, leading to a delay in detection and treatment [182, 254]. 

Therefore, improving knowledge about AF symptoms documented in this study could guide 

many people to identify common signs and symptoms and seek early treatment for AF. Also, 

gaining knowledge about AF detection through checking the regularity of the pulse may assist 

people in self-recognition of irregular pulse that could be suggestive of AF. A previous study 

on the community-based educational program on AF among participants (aged ≥50 years) has 

reported an increase in self-examination for irregular pulse 60 days after the intervention  [125]. 
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 In the present study, the following possible explanations may be reasons why the AF 

interventions had a positive impact on improving AF knowledge among the participants from 

Tasmania. First, multiple and suitable strategies were utilised in implementing the 

interventions in the previous Chapter 5. Also, the campaigns were delivered widely and 

frequently throughout the intervention period. These strategies have the potential of delivering 

AF knowledge to a wide range of populations, leading to improving knowledge of the disease 

in the community [340]. 

Secondly, the state-wide community-based opportunistic screening for AF in Tasmania 

delivered AF knowledge to many people, including those in the far-reach areas (Chapter 6). 

Screening for AF in the community has been demonstrated to deliver AF promotional programs 

in the community [125, 127, 128]. Community screening events in the Midwest United States 

(US) were combined with educational programs in the form of health talks and sharing AF 

information resources to the participants [127]. The Population-Based Screening Framework 

of Australia recommends the integration of educational activities in screening programs for the 

disease [291]. Therefore, future community-based opportunistic screening should include 

educational programs for improving AF knowledge in the community. 

The third possible reason for the positive impact of educational campaigns was the 

interventions were implemented through existing community-based settings. The use of 

existing structures for health promotions has been reported to be effective in diffusing AF 

campaigns to many target populations [340]. The use of existing community-based settings has 

been described by the Australian Institute of Health and Welfare (AIHW) as ideal for health 

educational interventions [330]. This strategy provides a sense of involvement in the program 

to the target population [330] and could ensure sustainability through streamlining the AF 

promotional campaigns with the existing programs in the community. For instance, the AF 
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promotional campaigns can be part of several annual health expos, festivals, and public events 

for the seniors (e.g., Seniors week) in Tasmania.  

The fourth reason was the use of validated educational material suitable for the target 

population. The AF educational materials were developed based on evidence, validated by 

experts on the subject matter, and tested to be easily read and understood by most of the target 

population (Chapter 5). The use of validated health educational resources suitable for the 

general population has been advocated by the US Centre For Disease Control and Prevention 

[267]. Further, this strategy has been associated with the effectiveness of educational 

interventions [340].  

A change in AF information sources was observed among the participants. Following the 

intervention, the proportion of participants from Tasmania who obtained AF information from 

healthcare professionals was significantly higher than other sources. The distribution of AF 

flyers, and posters at the hospitals and pharmacies across Tasmania, as well as the referrals of 

participants with positive screening results, may have promoted AF among the healthcare 

professionals leading to increased communications about AF with patients. An international 

survey of physicians has advocated for urgent educational interventions to improve 

communication of information about AF and consequent health outcomes [341]. Thus, future 

educational programs should focus on promoting AF among healthcare professionals for 

optimal communication with patients about AF. 

The present study has the following public health implications: First, the study has 

demonstrated the positive impact of educational interventions in improving AF knowledge of 

the public. Therefore, with funding, the educational interventions described in Chapter 5 could 

be implemented in the community to improve AF knowledge and subsequent detection and use 

of stroke prevention medications. Such interventions could be streamlined into existing public 
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health programs in the community for sustainability. Secondly, the outcomes also suggest the 

likely benefits of community-based opportunistic screening (Chapter 6) in promoting AF in the 

community. Thus, community-based screening for AF should include AF promotional 

campaigns to improve AF knowledge and detection in the community. Third, this study 

indicates that delivering AF awareness to healthcare professionals could increase healthcare 

professional-patient communications, leading to enhanced AF knowledge of the patient.  Thus, 

healthcare professionals could be a target population for future interventions. 

Limitations 

The present study has the following limitations: First, the post-interventional knowledge of the 

participants was assessed immediately after the intervention period; therefore, whether the 

impacts of the interventions would be sustained in the long term is unknown. Secondly, using 

an online survey using a Facebook campaign may have recruited a specific set of users with 

high health information-seeking behaviour (based in the Facebook algorithm) and those with 

Internet access. The third limitation of this study was that around 60% of the participants were 

females, and about 30% had university education; thus, the findings may not be generalisable 

to the general population. 

7.6.0. Conclusions  

The findings from this study demonstrate an increase in AF knowledge of the participants from 

Tasmania following the educational interventions. At post-intervention, participants from 

Tasmania had a significantly higher median (IQR) AF knowledge scored and a lower 

proportion of people with poor AF knowledge than the pre-intervention assessment. These 

results showed that the community-based educational interventions (Chapter 5) and screening 

(Chapter 6) were effective in improving the AF knowledge of the participants aged ≥ 40 years 

in Tasmania. Therefore, these outcomes could support implementing educational interventions 

in the community. 
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CHAPTER EIGHT 

8.0 General Discussions/Conclusions 

This thesis describes community-based interventions for improving knowledge and early 

detection of AF in Tasmania, Australia. These are two critical strategies that could potentially 

enhance the use of stroke prevention therapy and achieve a subsequent reduction in stroke-

related public health burden. These strategies also form part of previous White papers' 

recommendations on reducing AF burden [140, 342] and key priorities of the Ottawa Charter 

for Health Promotion [343]. Findings from this thesis support the potential benefits of AF 

screening combined with educational interventions in the community.  

The review of the literature (Chapter 1) described organisations and expert groups supporting 

AF screening, international debates, advantages, limitations, and barriers to AF screening in the 

community. The Chapter also identified gaps related to improving AF detection and knowledge 

of the public. While awaiting the outcomes of the ongoing RCTs, the available evidence 

suggests growing advocacy for more interventions to improve AF detection through screening 

in the community. 

To address some of the gaps identified in the literature regarding the AF knowledge and 

detection in the general population (Chapter 1), we applied a COM-B model (Chapter 2) to 

guide the design and implementation of these two strategies. However, a prerequisite to the 

development and implementation of these interventions was the development and validation of 

an AF knowledge assessment tool (Chapter 3) that was utilised to measure the baseline 

knowledge of the public (Chapter 4). The AF knowledge deficits identified in the baseline 

assessment study informed the development and implementation of the educational 

interventions across Tasmania (Chapter 5). Some of these educational campaigns were also 

incorporated into the community-based opportunistic screening programs to improve AF 
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knowledge and detection in the community (Chapter 6). Finally, the impact of these 

interventions in improving the AF knowledge of the participants was evaluated (Chapter 7). 

This systematic approach reported in this thesis could guide the implementation of public health 

programs for improving AF knowledge and detection in Australia. 

The COM-B model application provided a framework that guided the development, validation 

and implementation of the interventions undertaken in this thesis. The COM-B model 

postulated that people at risk of AF in the community need to have the capability (example AF 

knowledge), obtained through the opportunity provided by the environment (example, 

educational interventions), leading to motivation for a behaviour change (participation in 

screening and healthy lifestyle modifications), and subsequent use of stroke prevention 

medications [212]. The model identified several gaps in these components (capability, 

opportunity, and motivation), such as an absence of community-based data on AF knowledge 

of the public, possibly due to the lack of a psychometrically validated assessment tool. The 

assessment of the model also revealed a lack of validated AF educational resources suitable for 

improving AF knowledge for the public. This thesis, therefore, followed the recommendations 

provided in the COM-B model in addressing these gaps. The COM-B model has been 

successfully applied in intervention areas such as medication adherence [169], audiology [167], 

and recently heart failure self-care [344]. 

A psychometrically validated tool suitable for assessing the public knowledge about AF 

(Chapter 3) was developed and validated [216]. Although the literature reports using tools to 

measure the AF knowledge of people aged ≥65 years [127, 138], these tools have not been 

tested for other psychometric properties such as content and scale validity index, readability 

ease, and difficulty index. Thus, their use has not been demonstrated to be appropriate for the 

general population. The tool described in this thesis was valid for content and construct validity, 

had good internal consistency reliability, and was easily understood by most of the target 
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participants [216]. The tool was applied to identify specific AF knowledge gaps in the public 

addressed through public health programs in the community. 

In Chapter 4, we utilised the AF knowledge assessment tool through an online survey (via a 

Facebook campaign) to measure the baseline AF knowledge of people aged ≥40 years in 

Tasmania (as an intervention site for the interventions) and mainland Australia (as the control 

site). The survey showed that 22.6% of the participants had poor knowledge about AF (defined 

by scoring ≤20%), and 15.2% had a complete lack of AF knowledge. This poor AF knowledge 

was found to be common across socio-demographic characteristics of the participants. The 

outcomes of this survey present the need for interventions to address this AF knowledge deficit. 

Without educational interventions, this poor AF knowledge may continue to be a barrier to AF 

detection in the community. As reported in previous studies among patients newly diagnosed 

with AF, poor AF knowledge was associated with a delay in early AF detection and treatment 

[182, 254, 335].  

Chapter 5 described the development and validation of AF educational materials and utilised 

these resources in public campaigns to address AF knowledge of the public in Tasmania. These 

processes were based on evidence from the literature and validated by experts on the subject 

matter and by the target population. The AF materials were easily understood, suitable, and 

could address the AF knowledge deficits of the target population. The procedures employed in 

the study were based on the recommendations of the COM-B model [212], Department of 

Health Tasmanian [278], Australian Commission on Safety and Quality in Health Care [277], 

and the US CDC [267]. The recommendations included developing evidence-based health 

resource materials that can be most appropriate for the general population. The items included 

in the information material were intended to address specific AF knowledge deficits identified 

in Chapter 4. This consisted of messages related to description about AF, consequences of 

having undiagnosed AF, risk factors, management, and significance of screening. These 
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materials (Appendix 8) could be used in future AF educational campaigns to improve AF 

knowledge and awareness of the public. 

The AF educational materials were utilised using multiple strategies such as distributing flyers 

and posters (at community events/centres, libraries, pharmacies, major hospitals, and screening 

venues and newspaper advertisements), radio sessions, and websites health talks at screening 

venues, and Facebook campaigns. This thesis also describes AF educational interventions for 

improving AF knowledge of the public using the Facebook campaign. The delivery of these AF 

promotional campaigns to the target population was also based on the Health Literacy 

Workplace Toolkit of the Department of Health, Tasmania [345]. The toolkit provides 

information and practical guides to health and community workers in making health-related 

information and services easier for people to access, understand, and utilise [345].  

The educational interventions described in this thesis provided additional knowledge to the 

existing AF awareness campaigns in Australia. These programs were implemented mostly by 

non-profit organisations such as the AF Association (AFA), heart4heart, Stroke Foundation, 

Heart Foundation and Arrhythmia Alliance Australia [144, 261, 262, 264]. However, most of 

the AF campaigns by these organisations were delivered through their websites. Thus, limiting 

access to only those with the Internet and the motivation to look for the information from these 

sources. Also, most campaigns and resource materials were targeted to people with AF and 

healthcare professionals; hence, it may not be suitable for the general population, particularly 

those without any medical background. Therefore, the educational interventions described in 

this thesis could serve as a guide for future public health programs for enhancing AF knowledge 

of the general population. Educational programs on improving public knowledge about stroke 

were implemented in Australia [235], Germany [338], and Worldwide [331]. 
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Although the intention to participate in the community-based opportunistic screening was not 

assessed in the study, the state-wide educational interventions potentially motivated the target 

population to participate in the screening programs across Tasmania. The literature suggests 

growing advocacy for more interventions to improve AF detection through screening, despite 

opposing opinions regarding the absence of data from high-quality RCTs. We, therefore, 

developed and implemented a community-based screening for AF in Australia. Tasmania was 

used as the study setting for screening, being among the states with a high burden of strokes in 

Australia [156]. We found a 0.9% prevalence of previously undiagnosed AF among people 

aged ≥65 years in Tasmania, with 87.5% at high risk of developing a stroke that warrants 

initiation of OAC therapy. Following the screening and proper assessment, OAC therapy was 

initiated in 85.7% of those who were eligible. These individuals would have been living with 

the arrhythmia undiagnosed had it been there was no screening. Therefore, our findings suggest 

the potential benefits of community-based screening in improving AF detection in the general 

population. 

The screening study builds on previous work conducted among people aged ≥65 years at 

community pharmacies in Sydney, Australia [60]. The prevalence of previously undiagnosed 

AF in this study was lower than the 1.5% reported in the study [60]. The differences in the study 

outcomes may be due to the heterogenicity of the screening designs, settings, methods, and 

devices. Although an RCT in the UK and a Cochrane systematic review have demonstrated that 

screening strategies are effective in improving AF detection, compared with routine practice 

[109, 110], some experts believe that there may be a need for an optimal strategy, device, setting, 

and age for targeted AF screening in the community [61, 80, 94]. 

Initiation of therapy following early detection of a disease has been identified as one of the key 

principles of screening for disease [56]. In this study, OAC therapy was initiated in 12 (85.7%) 

of those who were eligible for the therapy (Chapter 6). This proportion was higher than the 66% 
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reported in the previous study in Australia [60], and 64% documented in a systematic review 

of screening studies globally [64]. The initiation of therapy could theoretically reduce stroke 

risk among these individuals. This finding forms part of the National Health and Medical 

Research Council's research priorities for preventing chronic diseases in Australia [346]. 

The community-based opportunistic screening program offers additional benefits of promoting 

AF awareness for the community. Following the screening, 50% of the total participants who 

had never heard of the term AF became aware of AF. This strategy was in accordance with the 

recommendation of the Population-based Screening Framework Australia (2018) that suggests 

incorporating educational campaigns into screening programs [291]. Recently, AF screening 

was used to deliver AF promotional programs in the US [123, 125], UK [129],  Canada [120], 

Belgium [121, 128], Hong Kong [122], and Spain [124]. An international study on improving 

public awareness and detection through pulse palpitation was conducted among people aged 

≥40 years at community pharmacies in ten countries [126]. In the study, trained pharmacists 

were involved in the AF detection, and those with irregular pulse were referred to their GP for 

diagnosis. AF awareness was promoted in the participating countries through a charity 

organisation (AF Association and Arrhythmia Alliance). Information about AF and the 

screening was disseminated to the public through advertisements, displaying posters and 

podcasts. However, the study did not report the impact of the awareness campaigns on public 

awareness about AF [126]. 

In Australia, the hearts4heart (a health promotion charity organisation) conducts annual free 

AF awareness campaign and screening at community pharmacies and hospitals across the states 

and territories, during AF awareness week every September of the year [347]. In Tasmania, the 

hearts4heart offers free AF screening at the RHH [347]. Also, the hearts4heart created a mobile 

application called “Feel the beat” [348]. The organisation called it “The official app for AF 

awareness week 2020” [348]. The application was free and allowed users to answer 23 
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questions about AF risk factors and check their pulse using the back camera of the smartphone. 

At the end of the assessment, the Application would give an overall risk score about the risk of 

developing AF. Another AF screening and awareness program was provided to the patients at 

the Glebe Hill Family Practice, Howrah, Tasmania [349]. However, none of these programs 

reported the outcomes of the screening and the awareness campaign. Therefore, the screening 

strategies described in this thesis could be adopted to improve AF detection and knowledge in 

the community. 

We used Microlife WatchBP Home A BP monitor to detect the possible presence of AF among 

the participants. The UK NICE recommended the device for AF screening and BP measurement 

for all GPs in the UK [295]. This study was the first to utilise this device in community-based 

opportunistic screening. The positive predictive value of Microlife WatchBP Home A to 

identify the presence of AF in this community-based screening was 46.8% (95%CI, 33.3 to 

60.7). A value that is approximately similar to the 42.4% reported when the device was used 

among high-risk patients (patients with hypertension and/or diabetes mellitus) at primary care 

in Hong Kong [89]. However, the positive predictive value was lower than the 64.9% for 

smartphone ECG [61]. The lower predictive value documented in this thesis (demonstrated by 

producing about 50% of false positives) may be related to the device’s sensitivity to a noise 

environment (public events). 

The 53.2% false-positive results produced by the Microlife WatchBP Home A might have 

exposed many participants to unnecessary tests and anxiety. Therefore, given the suboptimal 

predictive value produced by the device, community-based opportunistic screening using 

Microlife WatchBP Home A is unlikely to be feasible and cost-effective. Although more data 

are required to confirm our findings, there is also a need for refinements of the device to 

improve its positive predictive value and subsequent utility. With the refinements of the device, 

many people would benefit from its dual advantage (BP monitoring and AF detection). 
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In Chapter 7, the impact of these interventions (educational programs and community-based 

opportunistic screening) in improving public knowledge about AF was reported. There was a 

significant increase in AF knowledge of the public following the interventions. The findings 

described in Chapter 7 demonstrate the positive impact of the interventions in improving public 

knowledge about AF in Tasmania. This finding also adds to the previous body of knowledge 

on the potential benefits of screening in the community. According to the COM-B model, 

people who know AF are more likely to participate in AF detection and healthy lifestyle 

activities (Chapter 2). The outcomes also showed that the interventions could address the AF 

knowledge deficits identified in Chapter 4 and could be applied in future public health programs 

for enhancing AF knowledge in public. 

The success of these interventions could be due to the following. Firstly, the use of a conceptual 

model to guide the design of the interventions. The UK MRC suggests that interventions 

developed based on a conceptual model are more likely to be effective [131]. Secondly, the use 

of a psychometrically validated tool in assessing the AF knowledge of the public, educational 

materials suitable for the public, and multiple strategies for implementing the interventions. 

Thirdly, the methods employed in this thesis were based on the recommendations of guidelines 

and previous studies.  

Overall, the interventions were widely embraced by the community and other collaborating 

organisations, based on the feedback received. Some organisations even provided transport for 

participants to and from the screening venues. At the same time, some people suggested the 

screening be implemented in as many communities as possible to cover a large proportion of 

the target population. At a follow-up, participants with positive screening results described the 

program as beneficial. Therefore, although the AF detection using the Microlife WatchBP 

Home A was suboptimal due to the low positive predictive value, our findings suggest possible 

benefits of community-based screening in the community. The AF assessment tool and 
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educational materials developed and validated in this study could also be used in future public 

health programs to identify and address AF knowledge in the community. 

8.1. Public health implications  

Findings from the studies described in this thesis demonstrate the feasibility and potential 

benefits of the intervention in improving AF detection and knowledge in the community. Thus, 

these programs could be sustained through engagements with charity organisations such as the 

Heart Foundation, Stroke Foundation, heart4heart Australia, COTA, and Arrhythmia Alliance 

Australia. The specific public health implications of each Chapter are listed below: 

1. The COM-B model applied in this study could serve as a guide to inform the development 

and implementation of interventions for improving AF knowledge and participation of 

the target population in screening programs in the community. 

2. The present study reports the first tool for assessing AF knowledge suitable for the general 

population. The scale has demonstrated good psychometrical properties and measured AF 

knowledge of a large population aged 40 years. Thus, it can be applied in future public 

health programs to investigate AF knowledge of the general population. 

3. AF educational materials appropriate for improving the AF knowledge of the public were 

developed and validated. The educational materials were designed in many formats and 

delivered to the community utilising multiple health promotional strategies. The 

educational materials appeared to be effective in improving AF knowledge of the public 

and could be used in future public health promotional programs in the community.  

4. The present study also reports AF educational interventions through Facebook campaigns. 

This strategy was found to be effective in disseminating AF knowledge to far reach 

communities, and thus, could be applied to promote AF in the general population. 

5. The thesis described a community-based screening conducted in public events in 

Australia. Outcomes of the study suggest possible benefits of community-based screening 
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in the community. However, given the high number of false positives produced by the 

device, the community-based screening is unlikely to be feasible and cost-effective. 

Therefore, to save cost and reduce anxiety (due to false-positive results), a smartphone-

ECG (iECG) maybe be used, and the screening strategy could be combined with other 

health promotional programs such as Senior Week, Health Expos, Stroke Week, AF 

awareness Week, and as an annual medical examination. The community-based screening 

could also be rolled out to the community using other devices with higher positive 

predictive value than the Microlife WatchBP Home A. 

8.2. Limitations and Future directions 

Some limitations identified from the studies provided further research opportunities; firstly, the 

baseline AF knowledge of the public in Tasmania was assessed seven months after 

commencement of the community-based opportunistic screening for AF. This effect may have 

influenced the baseline AF knowledge scores of the participants. However, this limitation was 

due to the delay in getting ethics approval for the baseline AF knowledge assessment study 

(Chapter 4). Secondly, the use of Facebook surveys in this thesis may have recruited a sub-

group of participants with Internet access and those with more interest in health-related 

information (based on a Facebook algorithm). Secondly, an AF knowledge assessment tool and 

educational materials were developed and validated only in English. However, they could be 

translated into other languages and utilised in a wide range of populations. Also, although the 

study was unable to measure “intention to participate in the screening” and the penetration of 

the interventions in the community (number of people reached by the educational campaigns), 

the Webpage and Facebook campaign provided data of people reached by the interventions. 

Thirdly, it was found that the Microlife WatchBP Home A had a low positive predictive value 

(possibly due to the noisy environment associated with public events). Thus, this device may 
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not be suitable for community-based opportunistic screening. Also, its utility in community-

based screening is unlikely to be cost-effective. Therefore, more studies are needed to confirm 

these findings and the cost-effectiveness of using the device in community-based screening for 

AF. The fourth limitation of the studies described in this thesis was most respondents in 

Chapters 4 and 7 were females. However, this variation may reflect the Australian population 

(more females than males). 
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APPENDICES 

Appendix 1. Search strategies in the four electronic databases 

Search Query 

A Medline via Pubmed 

#1 atrial fibrillation"[MeSH Terms]  

#2 atrial fibrillation [Title/Abstract]  

#3 #1 OR #2  

#4 mass Screening [MeSH Terms]  

#5 mass Screening [Title/Abstract] 

#6 identification [Title/Abstract] 

#7 identified [Title/Abstract] 

#8 detected [Title/Abstract] 

#9 detection [Title/Abstract]  

#10 #4 OR #5 OR #6 OR #7 OR #8 OR #9 

#11 silent [Title/Abstract] 

#12 undiagnosed [Title/Abstract] 

#13 untreated [Title/Abstract] 

#14 "new cases" [Title/Abstract] 

#15 undetected [Title/Abstract] 

#16 #11 OR #12 OR #13 OR #14 OR #15 

#17 knowledge [MeSH] 

#18 knowledge [Title/Abstract]   

#19 education [MeSH] 

#20 education [Title/Abstract] 

#21 awareness [MeSH] 

#22 awareness [Title/Abstract] 

#23 #17 OR #18 OR #19 OR #20 OR #21 OR #22 OR #23 

#24 #3 AND #10 AND #16 #23 

B EMBASE via Ovid 
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1 atrial fibrillation/ 

2 "atrial fibrillation".ab,kw,ti. 

3 1 OR 2  

4 “mass screening”/ 

5 “mass screening”.ab,kw,ti 

6 identification.ab,kw,ti. 

7 identified.ab,kw,ti. 

8 detection.ab,kw,ti. 

9 detected.ab,kw,ti 

10 4 OR 5 OR 6 OR 7 OR 8 OR 9 

11 silent.ab,kw,ti. 

12 undiagnosed.ab,kw,ti. 

13 undetected.ab,kw,ti. 

14 untreated.ab,kw,ti. 

15 “new cases”.ab,kw,ti. 

16 11 OR 12 OR 13 OR 14 OR 15 

17 knowledge/ 

18 knowledge.ab,kw,ti.  

19 education/ 

20 education.ab,kw,ti. 

21 awareness/ 

22 awareness.ab,kw,ti. 

23 17 OR 18 OR 19 OR 20 OR 21 OR 22 

17 3 AND 10 AND 16 AND 23 

C Scopus 

1 TITLE-ABS-KEY ("atrial Fibrillation") 

2 TITLE-ABS-KEY (“mass screening”)  

3 TITLE-ABS-KEY (identification)  

4 TITLE-ABS-KEY (identified) 

5 TITLE-ABS-KEY (detection) 
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6 TITLE-ABS-KEY (detected) 

7 2 OR 3 OR 4 OR 5 OR 6 

8 TITLE-ABS-KEY (silent) 

9 TITLE-ABS-KEY (undiagnosed) 

10 TITLE-ABS-KEY (undetected) 

11 TITLE-ABS-KEY (untreated) 

12 TITLE-ABS-KEY (“new cases”) 

13 8 OR 9 OR 10 OR 11 OR 12 

14 TITLE-ABS-KEY (knowledge) 

15 TITLE-ABS-KEY (education) 

16 TITLE-ABS-KEY (awareness) 

17 14 OR 15 OR 16 

18  1 AND 7 AND 13 AND 17 

D CINAHL 

S1 MH "atrial fibrillation"  

S2 TI atrial fibrillation OR AB atrial fibrillation 

S3 S1 OR S2 

S4 TI “mass screening” OR AB “mass screening” 

S5 TI detection OR AB detection 

S6 TI identification OR AB identification 

S7 TI detected OR AB detected 

S8 TI identified OR AB identified 

S9 S4 OR S5 OR S6 OR S7 OR S8  

S10 TI undiagnosed OR AB undiagnosed 

S11 TI silent OR AB silent  

S12 TI untreated OR AB Untreated 

S13 TI undetected OR AB undetected 

S14 TI "new cases" OR AB "new cases" 

S15 S10 OR S11 OR S12 OR S13 OR S14 

S16 TI knowledge OR AB knowledge 



257 

 

 

 

 

S17 TI education OR AB education 

S18 TI awareness OR AB awareness   

S19 S16 OR S17 OR S18  

S20 S3 AND S9 AND S15 AND S19 
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Appendix 2 Mapping of variables into COM-B Model 

 

Please, tick/select each variable for inclusion under each component and subcomponents (AF=Atrial fibrillation) 

S/N Variables Capability Opportunity Motivation 

  Individual’s psychological and physical 

capacity to engage in the activity 

concerned 

All the factors that lie outside the 

individual that make the behaviour 

possible or prompt it 

All the brain processes that energize 

and direct behaviour  

Psychological 

Capacity to engage 

in the necessary 

thought (e.g. 

comprehension and 

reasoning)  

Physical 

Capacity to 

engage in 

necessary 

physical process   

Physical 

Opportunity 

offered by the 

environment  

Social 

The cultural milieu 

that directs the way 

we think about 

things 

Reflective 

Evaluation 

and plans  

Automatic 

Emotions and impulses 

arising from 

associative learning 

and/ or innate 

dispositions 

1 Knowledge and 

understanding of AF (e.g. 

signs/symptoms, risk 

factors, prevention, 

treatment)  

      

2 Health literacy       

3 Educational level        

4 Cognitive function        

5 Self confidence  

Capacity to plan 

      

6 Access to information on 

AF (from healthcare 

providers, internet, 

TV/radio stations, 

newspapers/magazines, 

flyers, billboards etc.)  
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7 

 

Availability of screening 

programs for AF 

      

8 Awareness 

campaign/educational-

based programs on AF  

      

9 Communication with 

healthcare provider  

      

10 Cost implication of 

conducting AF screening  

      

11 International 

recommendations for 

improved awareness and 

widespread screening for 

AF  

      

12 Number of general 

practitioner visits 

      

13 Individual’s sense of 

seriousness and 

susceptibility to AF  

      

14 

 

Confidence to carry out 

and maintain a behaviour  

      

15 Outcome expectations         

16 Belief about AF       

17 Perception about AF, 

prevention, management 

and consequences  

      

18 Skill to perform task (e.g. 

exercise) 

      

19 Age       

20 Ability to adapt to lifestyle 

modification 

      

21 Health status        
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22 Place of living (location)        

23 

 

Living with someone with 

AF 

      

24 Interactions with 

healthcare providers  

      

25 Cultural beliefs on AF        

26 Stigma of disease/fear 

disclosure 

      

27 Racial disparity       

28 New technology for AF 

screening  

      

29 Fear of anxiety/depression 

of being diagnosed 

positive   

      

30  Cue to be screen for AF         

31 Expectation regarding 

benefit of screening and 

awareness campaign on 

AF 
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Appendix 3. Content validity and modified kappa of the individual items in the AFKAT 

S/N Item I-CVI 
Modified Kappa (k*) 

k*=
𝐈−𝐂𝐕𝐈−𝐩𝐜

𝟏−𝐩𝐜
 

1 
Atrial fibrillation is a medical condition where the heart 

beats slower than normal. 
0.8 0.8 

2 The precise cause of atrial fibrillation is unknown. 0.3 0.2 

3 Atrial fibrillation occurs only in old age. 0.8 0.8 

4 Atrial fibrillation is a lifelong condition. 0.9 0.9 

5 Atrial fibrillation may cause blood clots in the heart. 0.8 0.7 

6 People with atrial fibrillation can still have an active life. 0.9 0.9 

7 Episodes of atrial fibrillation can be recurrent. 0.9 0.9 

8 Episodes of atrial fibrillation are predictable. 0.8 0.7 

9 Atrial fibrillation is diagnosed using a chest X-ray. 0.3 0.18 

10 Early diagnosis of atrial fibrillation can prevent stroke. 0.9 0.9 

11 
Hypertension increases the risk of developing atrial 

fibrillation. 
0.9 0.9 

12 
Atrial fibrillation significantly increases the risk of 

stroke. 
1.0 1.0 

13 Atrial fibrillation is associated with a heart attack. 0.6 0.5 

14 Atrial fibrillation, by itself, is life-threatening. 0.30 0.2 

15 
Shortness of breath, chest pain can be potential symptoms 

of atrial fibrillation. 
0.7 0.7 

16 
Someone could have atrial fibrillation without having any 

symptoms. 
1.0 1.0 

17 
Symptoms of atrial fibrillation may be occasional, 

persistent, or permanent. 
0.9 0.9 

18 
Atrial fibrillation has psychological effects on people’s 

lives. 
0.8 0.9 

19 Atrial fibrillation is modifiable with lifestyle changes. 0.9 1.0 

20 
Avoiding excessive alcohol intake can prevent atrial 

fibrillation. 
0.7 0.7 

21 
Atrial fibrillation can be detected by checking the pulse 

rate. 
0.8 0.8 

22 
Screening for atrial fibrillation may reduce the risk of 

developing a stroke. 
0.5 0.3 

23 Atrial fibrillation can be treated with medications. 0.8 0.8 

24 Atrial fibrillation can be treated with surgery. 0.7 0.7 
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25 
The goal of treating atrial fibrillation is to increase the 

heart rate. 
0.3 0.2 

pc (probability of a chance occurrence) was calculated using binomial random variable probabilities in SPSS 

version 24 [193]. I-CVI is the item content validity index; k* = kappa indicating the strength of agreement on 

relevance. k* value of < 0.40 (poor), 0.40 to 0.59 (fair), 0.60 to 0.74 (good), and 0.74 to 1.00 (excellent). Scale 

content validity index for items with I-CVI ≥0.70 (S-CVI/UA) = 0.8. 
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Appendix 4. Identification of potential careless responses (n = 7) 

Case No. Knowledge score (%) Methods used in the identification of potential careless responses (indicators) Recommendation 

Response pattern Response time (s) Descriptive stats 

70 0.0 I don’t know (21) 78 √ delete 

95 0.0 I don’t know (21) 83 √ delete 

162 0.0 I don’t know (21) 88  delete 

187 0.0 I don’t know (21) 78 √ delete 

227 0.0 I don’t know (21) 77 √ delete 

494 0.0 I don’t know (21) 84  delete 

495 0.0 I don’t know (21) 68 √ delete 

Cut-off point 90 seconds; √, identified as an outlier using SPSS descriptive statistics 
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Appendix 5. Asymmetric distribution of AF knowledge scores among the participants  

(n = 500) 

 

 

 

Score ≤ 20% = Poor knowledge of AF n = 113 (22.6%) 

 

 

 

 

 

 

 

 

Kolmogorov-Smirnov: 

d = 0.149; P < 0.001        

Poor AF knowledge scores 
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Appendix 6. Characteristics of participants with careless responses (n = 7) 

Sex Age State/territory Smoking Alcohol Gross income 

Female 40 Tasmania Ex-smoker < 2 standards per day 25, 000 to 44, 999 

Female 49 Tasmania Current smoker < 2 standards per day 25, 000 to 44, 999 

Female 45 Tasmania Non-smoker < 2 standards per day 45, 000 to 84, 999 

Female 41 Tasmania Non-smoker None 85, 000 and above 

Female 47 Queensland Non-smoker < 2 standards per day Below 5, 000 

Female 59 New South Wales Ex-smoker < 2 standards per day 25, 000 to 44, 999 

Female 42 South Australia Non-smoker < 2 standards per day Below 25, 000 
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Appendix 7.  Rating of AF information leaflet 

 

Instructions: Please rate the AF information leaflet based on your understanding by ticking the options below. 

 

Participant Very difficult 

to understand 

Difficult to 

understand 

Easy to 

understand 

Very easy to 

understand 

Please indicate any term/statement that looks ambiguous 

1    √ Page 2, panel 1: I will suggest changing the first question to “How can we 

identify AF? to include people having AF symptoms but not diagnosed” 

2   √   

3   √   

4    √  

5    √  

6   √  Page 1, second panel: 

“Remove AF increases the risk of stroke 5-fold. It is a repetition of the 

information in front fold. 

7   √   

8   √   

9   √  Page 2, last panel: 

“Get rid of the parentheses. One blue which appears to be part of the email 

address & one black which looks like a random stroke i.e typo” 

10    √  
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Appendix 8 a. Six-page AF Information flyer (front and back pages) 

 
 

 Six-page AF Information flyer (inner page) 
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Appendix 8 b. A4 Information Poster 
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Appendix 8 c. Newspaper advert 
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Appendix 9. Summary of AF community-based screening in Tasmania 

 

 

S/N Date Screening events No. of 

participants  

AF 

positives 

Presentation 

1 May 25, 2019 Dying to Talk Expo, Albert Hall, 

Launceston 

12 0 0 

2 April 18, 2019 Bicheno Health & Resource 

Centre, 94 Foster St, Bicheno 

21 0 Yes 

3 April 17, 2019 Live Well Live Longer Expo, 

Punchbowl Christian Centre, 

Launceston 

30 0  

4 April 16, 2019 St Helens Hub4Health, 5 Portland 

Ct, St Helens 

19 1 Yes 

5 April 16, 2019 Fingal Valley Neighbourhood 

House, 20 Talbot St, Fingal 

8 0 Yes 

6 April 09, 2019 Howrah Men’s Shed, 11 Howrah 

road 

20 1 Yes 

7 March 30, 2019 Clarence plains festival, Rokeby 11 0  

8 March 27, 2019 Karadi Health Link, 1/254 Main 

Road, Derwent Park 

5 0 Yes 

9 March 13, 2019 Lenah Valley Probus Club, Black 

Buffalo Hotel, North Hobart 

24 1 Yes 

10 March 12, 2019 Probus Club, Lenah valley 31 1 Yes 

11 March 11, 2019 Taste of the Huon 67 1  

12 March 10, 2019 Taste of the Huon 89 4  

13 March 05, 2019 Public screening,  

Mathers Place 

70 2  

14 March 02, 2019 Wellness Expo,  

Prince Wharf 1 

40 1  

15 February, 25 Buckingham Bowls Club, 

Newtown 

20 0 Yes 

16 February, 23 Evandale Village Fair 95 3  

17 February, 22 U3A, Sheffield 16 0 Yes 

18 February, 18 Men’s Shed, Deloraine 28 0 Yes 

19 February, 17 Taste of the Harvest, Devonport 51 1  

20 February 12 Sandy Bay Bowl’s Club 21 0 Yes 

21 February 05 Sandy Bay Probus Club, Bowl’s 

Club, Sandy Bay 

13 0 Yes 

22 February 01 Pensioners Association, ICC, 

Clarence 

12 1 Yes 

23 January 22 UA3, Glebe, Hobart 14 0 Yes 

24 January 19 Harvest Market, Launceston 74 2  

25 January 18 Men’s Shed, Ulverstone 30 1 Yes 

26 January 17 Men’s Shed, Port Sorrel 21 1 Yes 

27 December 19 Men’s Shed, Glenview 08 0 Yes 

28 December 17 Guardian Pharmacy, New Norfolk 28 0  

29 December 14 Men’s Shed, Glenview 05 0 Yes 

30 November 27 Launceston Seniors School 13 0 Yes 
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31 November 26 Youngtown Rotary Club, 

Launceston Golf Club, King 

Meadows 

08 1 Yes 

32 November 26 Invermay Bowls Club, Launceston 06 0  

33 November 22 Bunnings Warehouse, Glenorchy 02 0  

34 November 15 Bunnings Warehouse, Glenorchy 06 0  

35 November 14 Warrane Neighbourhood centre 08 0 Yes 

36 November 08 Bunnings Warehouse 

Glenorchy 

16 0  

37 November 3 Living Well Expo, Rosny Library, 

Claremont 

17 1  

38 October 27 Royal Hobart Show, Glenorchy 07 0  

39 October 26 Royal Hobart Show, Glenorchy 17 0  

40 October 25 Royal Hobart Show, Glenorchy 20 1  

41 October 23 South-East Tas Aboriginal 

Cooperation 

12 0 Yes 

42 October 20 Seniors Week Expo, Sorrel 14 0  

43 October 19 Unconformity festival, 

Queenstown 

27 0  

44 October 18 Regis Aged Care, Norwood 

Launceston 

14 1  

45 October 17 Health Centre, Bridport 24 4 Yes 

46 October 16 Tail Race centre, Launceston 27 1  

47 October 15 Seniors Launch, Bruny Health 

centre, Bruny Island 

13 0 Yes 

48 October 04 Wellbeing Expo, Huon Town Hall, 

Huon Valley 

09 0  

49 October 1 Seniors Week 2018 Launch, 

Moonah Multicultural centre,  

10 0  

50 September 28 Sorell Medical Centre, Sorrel 23 1 Yes 

51 September 25 Bunnings Warehouse, Burnie 33 1  

52 September 18 Mathers Place, Hobart 1 0  

53 September 15-16 Tamar Valley Writers Festival 20 0  

54 September 11 Mathers Place, Hobart 7 0  

55 September 07 Country of Women’s Conference 17 3  

56 August 04 Mathers Place, Hobart 8 0  

57 August 28 Mathers Place, Hobart 8 1  

58 August 21 Polish Association, Newtown 8 0  

59 August 13 Mathers House, Hobart 3 0  

60 August 08 Clarence ICC 46 2 Yes 

61 August 07 Polish club 10 0 Yes 

62 August 07 Clarence ICC 09 0 Yes 

63 August 03 Eastlands Shopping centre 20 2  

64 August 06 Mathers House, Hobart 08 0  

65 August 02 Eastlands Shopping centre 31 3  

66 July 30 Mathers House, Hobart 09 2  

67 July 26 RSL, Kingston 08 1 Yes 

68 July 27 Eastlands Shopping Centre 24 0  

69 July 26 Eastlands Shopping Centre 23 0  

70 July 23 Mathers House, Hobart 6 0  

71 July 18 Mathers House, Hobart 5 1  

72 July 11 Mathers House, Hobart 1 0  

73 July 05 Golden years club, Glenorchy 08 0 Yes 
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74 July 04 Mathers House, Hobart 12 0  

75 June 28 Positive Ageing Expo,  

New Norfolk 

17 0  

76 June 27 Mathers House, Hobart 12 1  

77 June 21 Mathers House, Hobart 13 0  

78 June 06 Mathers House, Hobart 08 0  

79 May 03-05 Agfest, Launceston 153 2  

 Total number of participants 1, 704 50  
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Appendix 10. Standard operating procedure for conducting screening for AF 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Standard Operating Procedures for AF Screening 

1. "Hi, my name is…... …  Have you heard of AF before?” 

• Providing the definition of AF 

• Explaining why is it important to know if you have an irregular heart rhythm? 

• Providing information about the study 

• Explain the screening procedure, and what to expect if screened positive/negative. 

2. Asking participant for consent and read/sign a consent form 

3. If agreed, collection of information on ‘Data collection form’ (age, gender, residential postcode, smoking 

status, medical information and history) 

4. Taking reading as per manual instructions 

5. Interpretation result to the participant, including blood pressure reading 

• If screening is positive reaffirm it is not diagnostic and they will need to speak with GP 

• Take participant details so they can be contacted after 30 days (follow-up) 

• Take GP details and provide them with GP Letter 

• Contacting the GP soon after screening (for positive results and those eligible for initiation of oral 

anticoagulants) 

• If BP is >160/110 provide information about hypertension and recommend participant see their GP 

6. Teach-back 

• A way to make sure you explained the information clearly. It is not a test or quiz for participant 

• Ask a participant to explain in their own words what they learnt and how they would explain to a 

family member or friend 

7. Checking for understanding and, if needed, re-explain and check again 

8. Providing the participant with the Irregular heartbeat and stroke resource from the Stroke Foundation 

9. Asking the participant if they have any questions 

10.  
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Appendix 11. Percentage correct responses to the individual items in the AF knowledge assessment tool (post-intervention) (n= 443) 

Item No. Statement Correct answer Correct responses (%) P* 

   mainland Australia Tasmania   

1 AF is a medical condition where the heart beats slower than normal. False 62.1 69.3 0.133 

2 AF can be treated with medications.  True 63.1 81.3 <0.001 

3 AF may cause blood clots in the heart.  True 43.0 56.7 0.006 

4 People with atrial fibrillation can still have an active life.  True 80.9 90.7 0.008 

5 Symptoms of AF may be occasional, persistent, or permanent. True 75.8 84.7 0.030 

6 Once present AF is always a lifelong condition. False 26.3 28.7 0.593 

7 Episodes of AF can be recurrent.  True 75.8 86.7 0.007 

8 Episodes of atrial fibrillation are predictable.  False 66.9 70.7 0.420 

9 Early diagnosis and management of AF can prevent stroke.  True 68.6 82.0 0.003 

10 AF can only be treated with surgery.  False 58.4 70.0 0.017 

11 Screening for AF is safe.  True 62.6 77.3 0.016 

12 AF significantly increases the risk of stroke.  True 59.7 70.0 0.034 

13 Shortness of breath and fainting can be potential symptoms of AF True 65.5 76.7 0.016 

14 AF occurs only in people with prior signs of heart disease.  False 73.4 78.0 0.288 

15 Someone could have AF without having any symptoms.  True 54.9 66.6 0.025 

16 Low blood pressure increases the risk of developing AF.  False 25.3 32.7 0.099 

17 AF usually has major psychological effects on people’s lives False 22.9 35.3 0.005 
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18 The risk of developing AF can be reduced with lifestyle changes. True 47.1 48.7 0.755 

19 AF occurs only in old age.  False 72.0 83.3 0.008 

20 AF can be detected by checking the regularity of the pulse.  True 41.0 61.3 <0.001 

21 Anticoagulants (“blood thinners”) are often used to reduce the risk of 

stroke in people with AF. 

True 56.7 69.3 0.010 

* Chi-square test; significance  
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Appendix 12. Distribution of percentage AF knowledge scores among all the participants 

(n=443) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 




