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Purpose: To evaluate the disease-related knowledge of outpatients with atrial fibrillation (AF), and the relationship with health 
literacy and other background variables.
Patients and Methods: In this cross-sectional survey study, conducted in Iceland, patients with AF scheduled for an electrical 
cardioversion or AF catheter ablation were recruited from a hospital outpatient clinic. They completed the validated Atrial Fibrillation 
Knowledge Scale (AFKS), a 11-item instrument (with possible score 0–10, 10 being the best knowledge) which evaluates knowledge 
pertaining to AF in general, AF symptom detection and AF treatment. Health literacy was assessed with the 16 item European Health 
Literacy Survey Questionnaire (HLS-EU-Q) and patients answered questions about their background. Data was analysed with 
parametric tests.
Results: In total, 185 participants completed the questionnaire (mean age 63 ±10), 77% were male, 74% with previous electrical 
cardioversion and 76% were on non-vitamin K antagonist oral anticoagulants (NOAC) medication. The mean score on the AFKS was 
6.5 (±1.8). The best knowledge was concerning oral anticoagulation therapy (96% answered correctly) and the least knowledge was 
regarding responses to AF episodes (17% answered correctly). Patients with sufficient health literacy (52%) had better knowledge of 
AF (M 6.8 ±1.7 vs M 6.3 ±1.9, p = 0.05). Age, educational level, health literacy and AF pattern explained 22% of the variance in AF 
knowledge.
Conclusion: Patients with AF have inadequate knowledge of their condition, potentially as a result of insufficient health literacy. AF 
knowledge may be improved using integrated management where patients are actively involved in the care and health literacy is 
considered in the provided patient education.
Keywords: atrial fibrillation, health literacy, patient education, patient knowledge, self-care

Introduction
Atrial fibrillation (AF) is the most prevalent cardiac arrhythmia and if not treated appropriately it can have severe 
consequences, eg heart failure, cardiomyopathy, or stroke as well as dementia, depression and impaired quality of life.1,2 

The arrhythmia is classified by presentation, regardless of treatment: first diagnosed, paroxysmal (terminates within 
seven days of onset), persistent (sustained beyond seven days), long-standing persistent (continuous longer than 12 
months) and permanent (when no further attempts to restore sinus-rhythm will be attempted).3 Although patients may be 
asymptomatic, possible symptoms include dyspnoea, palpitations, fatigue, and dizziness.1,4 The risk factors for AF are 
increasing age, hypertension, coronary artery disease (CAD), heart failure, obesity, diabetes mellitus (DM), chronic 
kidney disease, obstructive sleep apnoea, smoking and excessive alcohol consumption.1 Hypertension is the most 
prevalent risk factor for AF, being present in up to 71%, followed by CAD which has been found to be present in up 
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to 38% of AF patients5 but AF has also been shown to promote CAD.6 Patients hospitalized for myocardial infarction 
complicated with AF have a risk of adverse prognostic implications and also long-term mortality7 and CAD can 
significantly increase the risk of paroxysmal AF recurring after catheter ablation.8 This complex relationship has to be 
considered when managing AF.9

Anticoagulation therapy is a significant part of AF management to prevent incidences of stroke. In the last decade, the 
therapy has shifted from vitamin K antagonists (VKA) to non-vitamin K antagonist oral anticoagulants (NOAC) 
treatment.2,10

Due to the aging of the world’s population, increased incidence, and the burden of risk factors, the prevalence of AF 
is increasing globally.2 This also applies to Iceland, with the prevalence expected to increase from 2% to 3.5% in the next 
30 years.11 To achieve comprehensive treatment, the 2020 ESC guidelines for the diagnosis and management of AF 
propose an integrated ABC approach, namely: Anticoagulation/Avoid stroke for prevention of thromboembolism; Better 
symptom management for rate and rhythm control; and Cardiovascular and Comorbidity optimisation for modification of 
precipitating causes such as risk factors related to unhealthy lifestyle.2 For optimal results it is important that the patients 
are involved in the decision-making concerning management of their AF, along with an interdisciplinary collaboration 
between health care professionals.2

Sufficient knowledge is a prerequisite for patient’s decision-making, active participation and self-care.12 Patients 
therefore need to receive education for multi-dimensional knowledge of their condition and its treatment.13–15 Several 
studies have reported insufficient disease-related knowledge among patients with AF.16,17 Factors related to AF knowl-
edge have been identified where lower age and higher educational level positively contribute to AF knowledge16,18–20 

whereas factors such as being recently diagnosed with AF or having a diagnosis of heart failure or diabetes are negatively 
associated with AF knowledge.16,19

In this context, health literacy is relevant and is becoming an increasing concept of interest within patient education. 
Health literacy has been defined as the

knowledge, motivation and competences to access, understand, appraise and apply health information in order to make 
judgements and take decisions in everyday life concerning health care, disease prevention and health promotion to maintain 
or improve quality of life during the life course. (p. 3)21 

Health literacy needs to be considered when educating patients, and clinical AF guidelines emphasise patient-centred 
education about AF and self-care.2,14,22

Effective patient education may require repetition with a follow-up after hospital discharge providing opportunity to 
ask questions and get more detailed information.13 Patients who receive education about AF, symptoms and treatment 
and follow-up from nurse specialists have been shown to have significantly better knowledge of their disease.18

In Iceland, neither the effect of provided patient education nor the disease-related knowledge of patients with AF has 
been studied before. A preparatory work is being conducted before starting an interdisciplinary, integrated AF outpatient 
service. This service will aim to meet patients’ needs, support self-care, include them in care development and ultimately 
improve their outcomes. As part of that work, it is important to explore patient knowledge and understanding of their 
condition. Therefore, the aim of this study was to evaluate the disease-related knowledge of patients with AF and its 
relationship with health literacy and background.

Materials and Methods
Participants and Procedure
In this cross-sectional survey study data was collected with posted questionnaires. Eligible for participation were all adult 
(≥18 years) patients diagnosed with AF and scheduled for electrical cardioversion (n = 41) or AF catheter ablation (n = 
237) at Landspitali-The National University Hospital of Iceland in October 2018. Excluded were patients who could not 
understand Icelandic.

A questionnaire, an information letter and a pre-stamped envelope were posted to eligible patients on the waiting list, 
and they could choose between answering the questionnaire by returning the printed copy or answering an online version 
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through a provided URL. Online data were collected and managed using Research Electronic Data Capture (REDCap) 
tools hosted at the University of Iceland.23 A reminder phone call was made two weeks later to those patients who had 
not responded.

The current procedure is that patients are placed on the waiting list for catheter ablation after either the first or 
repeated episodes of AF not responding to medical treatment. The time from the onset of AF varies between patients and 
they can be referred to the waiting list following admission to hospital or by cardiologists working in private clinics. The 
patients receive a phone call from a nurse when the procedure has been scheduled with admission information and basic 
information about the procedure but no specific information about AF. An information leaflet is added to the verbal 
information about the procedure.

Measures
AF Knowledge
Knowledge of AF was evaluated with the Icelandic version of the AF Knowledge Scale (AFKS), developed in the 
Netherlands by Hendriks et al, to evaluate general knowledge about AF among patients and to tailor the patient’s 
education according to the results.24 The AFKS consists of 11 items divided into three categories: AF in general, AF 
symptom detection, and AF treatment. Each item has three response options, of which only one is correct. One point is 
awarded for the correct answer, but no deduction is made for incorrect answers, thus possible scores are 0–11, with 0 
indicating the worst knowledge, and 11 indicating excellent knowledge (for questions see Supplementary Figure 1). The 
questionnaire is not designed to detect dementia in AF but could provide signs/triggers to further investigate dementia, 
once it becomes obvious that patients have difficulties completing the questionnaire.24 The questionnaire’s reliability and 
validity have previously been evaluated as well as its sensitivity to the patient knowledge and the utilisation value of the 
instrument in the treatment of AF. The original items were reduced from 14 to 11 to increase the validity of the 
measuring instrument after a pre-test for a group of patients, cardiologists, and cardiac nurses. For reliability, the 
Cronbach’s alpha coefficient was calculated and proved to be 0.5824 which was considered acceptable due to a rather 
short instrument and regarding sensitivity the scale differentiates between minimal, moderate and high score. The 
Cronbach’s alpha in the current study was 0.67.

The English version of the AFKS was first translated into Icelandic by a certified translator and a nurse, 
independently. These two versions were reviewed and merged by the researchers and subsequently back-translated 
into English by a native English-speaking person. Thereafter it was submitted to five individuals with AF for further 
assessment, which led to changes before the final Icelandic version was ready. The translation process revealed that 
question 11, which asks about the thrombosis centre where the previously most common warfarin treatment is 
traditionally monitored and managed, was not relevant to many patients. The explanation for this may be that the 
need for thrombosis centres is becoming less due to more general use of NOAC. Through consultation with the 
instrument’s author the researchers decided to make item 11 only applicable to those patients who were prescribed 
warfarin and leave it out in the total score sum. Therefore, ten questions were used to calculate the total score, with 
a possible range being 0 to 10.

Health Literacy
Health literacy was evaluated with the European Health Literacy Survey Questionnaire (HLS-EU-Q)25 which consists of 
16 items concerning access, understanding, and skills in utilisation of health information. Each item has four response 
options (very difficult, fairly difficult, fairly easy, very easy) and the answers are dichotomised so that very difficult and 
fairly difficult are scored as zero (0) and easy and fairly easy as one (1). A possible total score is 0–16 and scores can be 
categorised further into inadequate (score 0–8), problematic (score 9–12) and sufficient (score 13–16). The HLS-EU-Q 
has been validated in several European languages and the Icelandic version has been found to have acceptable 
psychometric properties.26
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Background
Based on the literature on patients’ disease-related knowledge and recommendations from the German AF competence 
NETwork (AFNET) and the European Heart Rhythm Association (EHRA),27 background questions were created. 
Patients were asked to mark which description of AF applied best to them. The purpose was to assess the patients’ 
awareness of their condition which is important for their disease management and understanding of the disease. The 
response options were five and it was possible to choose more than one option: 1) AF present for seven days or less 
(paroxysmal), 2) Sustained AF for more than one week (persistent), 3) Continuous episodes of AF for 12 months or 
longer (long-standing persistent, 4) Chronic AF for longer than 12 months (permanent), 5) Don´t know. In addition, 
patients were asked to write up their prescribed medication, about comorbidities (open questions on other diseases/ 
conditions they had), and their age, sex, highest educational level, employment, marital status, number of household 
members, and if they had previously had electrical conversion (yes or no).

Statistical Analysis
Descriptive statistics are presented as mean ±SD or n (%). Characteristics were compared using t-tests, chi-squared tests, 
and analysis of variance (ANOVA) depending on the level of measurement. Before data analysis the health literacy data 
was dichotomised into insufficient (score 0–12) and sufficient (score 13–16) health literacy. Linear, stepwise, regression 
was used to determine independent predictors of knowledge from sociodemographic and clinical characteristics.

In all tests, the level of statistical significance was set at ≤0.05. Electronic responses and data from printed 
questionnaires were transferred coded into SPSS version 26 (IBM Corp., Armonk, NY, USA) which was used for data 
analysis.

Ethical Considerations
The study conforms with the principles outlined in the Declaration of Helsinki.28 It was approved by the Ethical 
Committee of Landspitali – The National University Hospital of Iceland (38/2018) and the hospital management. 
Patients were informed that returning the questionnaire would be interpreted as consent to participation.

Results
Of 278 patients waiting for electrical conversion and/or AF catheter ablation, 259 were eligible for inclusion and were 
invited to participate in the study. In total, 187 patients participated (72%), of which 59% returned printed versions. Two 
questionnaires were not usable because they were not properly filled out, resulting in 185 analysed questionnaires. The 
mean age of the participants was 63 ±10 with men representing 77%. Most of the participants described their AF as 
paroxysmal AF (39%), 24% had permanent AF, 6% had persistent AF and 3% had long-standing persistent AF. Almost 
three-quarters (74%) had undergone electrical conversion before and 76% were taking NOACs as an anticoagulation 
treatment. Half of the participants (51%) had other health problems than AF as well, such as arthritis (35%), hypertension 
(23%), DM 2 (13%), sleep apnoea (13%) and coronary artery disease (4%). Of the participants, 84% were in 
a relationship and 34% had university degree. Patient characteristics are presented in Table 1.

The mean score on the AFKS was 6.5 ± 1.8. Two participants (1%) answered all 10 questions correctly, 20 
participants (11%) scored nine or more, and 28% scored seven out of 10 (Figure 1). The best knowledge pertained to 
oral anticoagulation therapy (96% answered correctly) and the least knowledge concerned reactions to AF (17% 
answered correctly).

The mean score on the HLS-EU-Q was 12.3 (SD 3.1) and 12% of patients had inadequate health literacy, 37% had 
problematic health literacy and 52% had sufficient health literacy (Figure 2).

Older participants were more likely to have less knowledge than younger participants (rp=−0.34, p < 0.001). No 
difference in knowledge was found between men and women but participants with a university degree had significantly 
better knowledge than other participants (F(2,17)=13.98, p < 0.001).

The participants with paroxysmal AF had significantly better knowledge of AF than the participants who did not 
know what AF pattern they had. There was not a significant difference between the other groups.
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Participants with sufficient health literacy had better knowledge of AF than patients with insufficient health literacy (t 
(178)=1.95, p = 0.05). The relationship between AF knowledge and background factors is presented in Table 2.

All six background variables (age, education, AF pattern, health literacy, number of household members and 
employment) found to be related to AF knowledge (p ≤ 0.05, Table 2) in a one-way ANOVA were included in 
a multiple regression analysis. The final model showed that age, education, health literacy and AF pattern explained 
22% of the variance in AF knowledge, with other variables being equal (Table 3). Education and health literacy 
contributed positively to the AF knowledge where there was a gradual increase in the average knowledge with 

Table 1 Characteristics of the Participants (N = 185)

Age Mean (SD) 63.1 (10.1)

Range 31–87
Variable N Percent %
Sex
Men 142 76.8
Marital status
Married/in a relationship 155 84.2

Single 9 4.9
Other 20 10.9

Nr. of household members
1 25 13.7
2 96 52.7

3 or more 61 33.5

Education
Basic education 28 15.7

Matriculation 90 50.6

University degree 60 33.7
Employment
Employed 104 56.8

Disabled 10 5.5
Retired 66 36.1

Other 3 1.6

Other diagnosis than AF
Yes 84 50.6

Arthritis/musculo-skeletal 29 34.5

Hypertension 19 22.6
Sleep apnoea 11 13.1

Diabetes type II 11 13.1

Coronary artery disease 7 3.8
AF Pattern
Paroxysmal 69 39

Persistent 11 6.2
Long-standing persistent 5 2.8

Permanent 42 23.7

Do not know 50 28.2
Previous electrical 
conversion
Yes 135 74.2
Anticoagulation therapy
NOAC 135 75.8

Warfarin 11 6.2
Acetylcystein 13 7.3

None 24 13

Abbreviation: SD, standard deviation.
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participants with university degrees compared to participants with other levels of education and participants with 
sufficient health literacy had better AF knowledge compared to those with insufficient health literacy. Older age and 
not knowing AF pattern negatively affected knowledge where there was a gradual decrease in the average AF knowledge 
with increasing age and those who had paroxysmal AF had significantly better knowledge than those who did not know 
their AF pattern.

Discussion
This study contributes to the emerging evidence of patient knowledge and its importance in the management of AF. The 
results imply that patients’ knowledge of AF is suboptimal, especially concerning self-care and only half of the patients 
had sufficient health literacy. We found that education, age, AF pattern and health literacy are independent contributing 
factors to explaining the variance in disease-related knowledge.

Insufficient patient knowledge is in accordance with previous international studies which report patient knowledge 
ranging from 40% to 70% of the optimal.18,19,29,30 The patients had good knowledge about anticoagulation treatment and 
96% knew the purpose of anticoagulation medications. This corresponds to other studies19,20 and reflects well the 
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emphasis on anticoagulation in the treatment of AF. However, only 55% could correctly answer the question about the 
adverse effects of alcohol on anticoagulation treatment which could indicate that other important issues, such as 
interaction with other substances, need to be explained better.

Knowledge about necessary self-care, ie monitoring symptoms and responding to them31 was insufficient, and it was 
interesting that 36% of participants answered that AF was life-threatening, whereas it does not need to be if treated 
properly. The causes and consequences of the symptoms of AF, ie shortness of breath and palpitations, can be unclear and 
some symptoms subtle, like irregular heart rate.31 This supports the importance of patient-centred education, for example 
on signs and symptoms patients should react to and what self-care is needed and when, as emphasised in the 2020 ESC 
guidelines.2

Table 2 Relationship Between Background Variables and AF Knowledge (AFKS)

Background Variables Mean Score 
(SD)

Significance Tests

Age (All) 6.51 (1.79) r(183)=−0.337, p<0.001
Sex t(181)=0.671, p=0.503

Men 6.46 (1.75)
Women 6.67 (1.95)

Marital status F(2, 179)=0.213, p=0.808

Married/in a relationship 6.50 (1.83)
Single 6.89 (1.17)

Other 6.45 (1.88)
Number of household 
members

F(2, 177)=7.854, p=0.001

1 6.12 (1.72)
2 6.15 (1.97)

3 or more 7.23 (1.31)

Education F(2, 173)=13.978, p<0.001
Basic education 5.14 (2.27)

Matriculation 6.58 (1.50)

University degree 7.13 (1.51)
Employment F(3, 178)=3.26, p=0.023
Employed 6.85 (1.73)

Disabled 6.50 (1.58)
Retired 6.02 (1.82)

Other 5.67 (2.52)

Other diagnosis t(162)=0.709, p=0.479
Yes 6.78 (1.81)

No 6.59 (1.63)

AF pattern F(4, 171)=3.412, p<0.01
Paroxysmal 6.99 (1.62)

Persistent 6.45 (1.04)

Long-standing persistent 5.60 (1.52)
Permanent 6.69 (1.83)

Do not know 5.88 (1.90)

Previous electrical conversion t(178)=−0.883, p=0.378
Yes 6.46 (1.70)

No 6.73 (2.08)

Health literacy t(178)=1.951, p=0.05
Not sufficient 6.25 (1.85)

Sufficient 6.77 (1.74)

Note: Significant p-values, equal to or less than 0.05, are shown in bold. 
Abbreviations: AFKS, The Atrial Fibrillation Knowledge Scale; SD, standard deviation.
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Patient knowledge was negatively correlated with age, similar to what has been reported in other studies16–20 and is 
a cause of concern because the oldest group is also the one at the highest risk of having a stroke because of AF.20 It is not 
clear what explains the effect of age on knowledge, but multimorbidity, which is associated with decreased cognitive 
functioning32 as well as insufficient patient education may explain that relationship.

Most patients defined themselves as having paroxysmal AF, and they had better knowledge than those who did not 
know their pattern. Paroxysmal AF is more common in the early stages of the disease and these patients may have 
received subsequent disease-related patient education more recently, explaining their better knowledge.2

A higher level of education increases the probability of good patient knowledge about AF. It is possible that 
individuals with a higher education level have a better capability to seek practical information and to find useful patient 
information, ie that they have better health literacy.

Patient knowledge about AF also improved with better health literacy but half of the patients had insufficient health 
literacy, similar to what is reported in other countries.33 The importance of health literacy is becoming more evident12 

and insufficient health literacy is thought to be one of the factors hindering patients with AF, similar to other patient 
populations, from participating and making decisions concerning their AF treatment.34 To meet these challenges, 
healthcare organisations have been tasked to become health literate, ie to make it easier for people to navigate, 
understand, and use information and services to take care of their health.35

In order to sustain and increase knowledge, patients need education provided by competent healthcare professionals 
based on the best available evidence36 where repetition is regarded very important.18,20,29,30,37 This study suggests that 
patients with AF are in need for such education but their hospital stay is often brief, with limited time for education.20 

The holistic ABC approach in the 2020 ESC guidelines recommends person-centred management where patient 
education is a crucial element of self-care and lifestyle modification. A holistic approach implies that diverse groups 
are considered and therefore individualised and repeated education is important.2 Novel care approaches (integrated care) 
with multidisciplinary team have been successful in increasing patient knowledge18 and improving patients’ quality of 
life18,38,39 and such care models have indeed been advised in the ESC guidelines.40 The results of this study support that 
the implementation of integrated care is warranted, including in Iceland. Furthermore, the AFKS is a practical measure-
ment tool that is useful in the assessment of educational needs, the development of individualised educational plans and 
in assessing the outcomes of patient-education.24,37,40

Finally, the fact that most participants (76%) were prescribed NOACs as an anticoagulation therapy but only 6% were 
taking warfarin, reflects the fast transition that has occurred in medical care, from warfarin to NOACs.10,19,20,29 This 
supports the decision to exclude item 11 in our analysis of patient knowledge as it was only applicable to the minority of 
patients.

This study is not without limitations. The researchers acknowledge that the study sample was limited to patients 
scheduled for rhythm control by cardioversion and ablation, and the results may therefore not be generalizable to all 
patients with AF. As no registry is existent in Iceland on patients diagnosed with AF this was the only option available to 

Table 3 Relationship Between Knowledge on AF and Background Variables Using Multiple Regression Analysis (N = 167)

Variable Model 1 Model 2 Model 3 Model 4

B SE B β B SE B β B SE B β B SE B β

Constant 10.21 0.84 8.72 0.91 8.47 0.9 8.98 0.92

Age −0.06 0.01 −0.33 −0.05 0.01 −0.28 −0.05 0.01 −0.29 −0.05 0.01 −0.28
Education 0.40 0.11 0.26 0.40 0.11 0.25 0.37 0.11 0.24

Health literacy 0.59 0.25 0.17 0.50 0.25 0.14

AF pattern −0.17 0.07 −0.17
p value <0.001 <0.001 <0.001 <0.001

R2 0.105 0.169 0.198 0.224

F 19.43 16.7 13.39 11.71

Abbreviation: AF, Atrial fibrillation.
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recruit patients. The fact that 28% of the participants responded that they did not know or chose more than one option 
when asked about their AF pattern may indicate that the wording of the question was not clear enough. We also 
acknowledge the limitations of self-report which may cause biases and inaccurate data for example, on comorbidities and 
AF pattern.

Conclusion
Patients with AF have inadequate knowledge of their condition, potentially as a result of insufficient health literacy. AF 
knowledge may be improved using integrated management where patients are actively involved in the care and health 
literacy is considered in the provided patient education.
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