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Abstract

Atrial fibrillation (AF) is a common cardiac arrhythmia with significant clinical outcomes, and is
associated with high medical and social costs. AF is complicated for patients because of its
specialised terminology, long-term adherence, symptom monitoring, referral to specialty care,
array of potential interventions and potential for adversity. Health literacy is a frequently under-
recognised, yet fundamental, component towards successful care in AF. Health literacy is defined
as the capacity to obtain, process and understand health information, and has had markedly limited
study in AF. However, health literacy could contribute to how patients interpret symptoms,
navigate care, and participate in treatment evaluation and decision-making. This review aims to
summarise the clinical importance and essential relevance of health literacy in AF. We focus here
on central aspects of AF care that are most related to self-care, including understanding the
symptoms of AF, shared decision-making, adherence and anticoagulation for stroke prevention.
We discuss opportunities to enhance AF care based on findings from the literature on health
literacy, and identify important gaps. Our overall objective is to articulate the importance and
relevance of integrating health literacy in the care of individuals with AF.
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Atrial fibrillation (AF) requires complex management to prevent adverse outcomes. To
succeed with AF, patients need to learn specialised medical terminology and the self-care
skills and activation to interpret and report symptoms. AF care involves long-term adherence
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to medications with deleterious side-effects, such as antiarrhythmics and anticoagulants. The
patient experience of AF is further complicated by the range of debilitating symptoms,
complications and navigation of specialty care. Health literacy is essential for patients to
navigate AF management and self-care successfully. This review of health literacy and AF
aims to: (a) identify the importance of health literacy for patients with AF; and (b) describe
how healthcare providers’ attention to health literacy can improve the clinical management
of AF.

Health literacy has had limited investigation in AF. Indeed, none of the large community-
based studies or clinical trials in AF have included the measurement of health literacy.
Multiple knowledge gaps remain in understanding the role of health literacy in AF; aspects
of AF where health literacy is particularly relevant include: (a) assessment and monitoring of
symptoms and quality of life (QOL); (b) patient engagement and activation for meaningful
participation in shared decision-making; and (c) anticoagulation for prevention of ischaemic
stroke. Within each of these domains, we identified pertinent studies to summarise present
knowledge and identify critical gaps. We describe strategies at the patient, provider and
system level for improving the experience of people with limited health literacy and AF.

The Clinical Significance of Health Literacy

Health literacy is the “capacity to obtain, process, and understand basic health information
and services needed to make appropriate medical decisions”.! Reading, writing and
numeracy along with the ability to interact with health professionals, as well as seek and
comprehend medical information, are fundamental to health literacy. Further dimensions
include the ability to act on health-related information, evaluate treatment courses and the
ability to navigate the healthcare system.? National surveys have demonstrated that 36 % of
US adults have limited health literacy.3

Limited health literacy is associated with limited knowledge of health conditions,*> poorer
medication adherence,® worse disease status, early hospital readmission and mortality.” In
multivariable analyses, including sociodemographic and health status, older adults with
inadequate health literacy have a 1.5-fold increased risk of both cardiovascular and all-cause
mortality, relative to those with adequate literacy.5 In patients with heart failure, limited
health literacy has been associated with increased hospitalisation® and a two-fold increase in
mortality,? relative to those with adequate literacy.

There are multiple gaps in our understanding of the clinical and epidemiological relations of
health literacy and AF. Social determinants of health, such as health literacy, have been
largely absent from investigations of AF epidemiology, risk factors and adverse outcomes.
How health literacy and socioeconomic factors might influence AF merits examination to
determine opportunities to improve patients’ QOL and outcomes. An important first step
would be to incorporate validated measures of health literacy in AF clinical trials and
registries. Table 1 summarises the future directions for examining the relations of health
literacy and AF in such contexts.
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The Agency for Healthcare Research and Quality (AHRQ) has developed the Health
Literacy Universal Precautions Toolkit.10 A fundamental premise is the professional and
institutional mandate to make healthcare accessible for individuals across the spectrum of
health literacy. The toolkit promotes a “universal precautions” approach — to confirm patient
comprehension — as a mechanism to improve accessibility, communication and utilisation,
regardless of a person’s level of health literacy. In Table 2, we adapted the 21 tools of the
AHRQ Universal Precautions Toolkit to illustrate their application for individuals with AF.
Figure 1 summarises the definition of health literacy, its potential impact in AF and multiple
clinician opportunities, selected from the Toolkit. A common thread relates to opportunities
that health systems and providers can take to simplify the experience of being a patient, and
empower patients to succeed in their care.

Health Literacy in Symptoms and QOL in AF

Symptom severity and QOL guide AF treatment. Yet there are large differences in how
patients experience and report AF symptoms.1! Socioeconomic status and education, both
strongly related to health literacy, have been related to severity of AF symptoms.12 Health
literacy affects how patients recognise and communicate their symptoms.® In addition,
health literacy is implicated in the burden and experience of symptoms. In a cross-sectional
study of over 400 individuals with heart failure, for example, limited literacy was associated
with worse QOL and a higher level of symptoms.13 A similar assessment in AF is lacking.
Further, limited health literacy could influence symptom reporting in AF, particularly given
the complexity of its associated symptoms.

Standardised instruments have been developed to quantify symptom burden in AF; we
selected instruments commonly used for the assessment of symptoms and QOL in AF (see
Table 3), and measured their reading level with validated measures. Specifically, we
employed the Flesch—Kincaid Grade Level,1* Simple Measure of Gobbledygook score,1®
Dale—Chall Readabilityl® and the Lexile Framework!’ to quantify reading levels of the AF-
specific instruments. While some are rated at a middle-school reading level, other tools are
more complex and require college- or even graduate-level reading capacity. In contrast, the
recommended reading level for health information is at a sixth-grade level.18

We identified no study testing the validity of any AF-related QOL measure for use with
patients who have limited health literacy. Accordingly, the quality of the data gleaned from
such instruments might be limited, especially for older adults, racial and ethnic minorities
and individuals with lower income or educational attainment, populations with higher rates
of limited health literacy.3 Assessments of symptoms and QOL are now routine in clinical
studies, trials and registries of individuals with AF. The concurrent assessment of health
literacy in such studies would enhance understanding of the real-world challenges
experienced by individuals with AF. It is imperative that physicians treating individuals with
AF incorporate strategies for identifying patient symptoms and optimising therapy,
regardless of the level of health literacy. Adapting a patient’s treatment plan for AF in
relation to their symptoms is paramount and complex, as this work needs to incorporate
details of patients’ biopsychosocial circumstances, as well as their language skills,
educational needs and health literacy.
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Health Literacy, Patient Education, and Shared Decision-Making

There has been consistent recognition of adverse consequences associated with patients’
knowledge of AF. An international survey revealed that one in four patients was unable to
explain AF.1 In a cohort of patients undergoing pulmonary vein isolation for AF, less than
half were able to correctly answer questions regarding the condition. Knowledge deficits in
AF were increased in individuals with less education.2% AF knowledge scales have been
developed and validated for assessing and evaluating patient knowledge of AF.20.21
However, such measures have not been promulgated or used to trigger educational or
empowerment interventions. To our knowledge, measurement of AF knowledge has not been
implemented in settings with limited health literacy.

Single, one-time educational interventions have been shown to have marginal improvement
of AF knowledge 2-8 weeks following the intervention.2223 We identified patient education
materials for AF from websites from medical professional societies, major academic
medical centres and Internet-based medical references by conducting an Internet-based
search, using widely-accessible search engines. Table 4 summarises a sample of the
identified websites with information related to AF management. On average, these materials
require a 10-grade reading level (range seventh grade to graduate level). Educational
material written in simpler language or describing AF with images, cartoons, photo-novellas
or descriptive narratives were not identified.

There has been increased attention on shared-decision making in AF.24 Shared decision-
making requires a specific orientation of patients and their healthcare providers. Patients
must have sufficient knowledge of the arrhythmia and the rationale for treatment strategies
and options to participate. It also requires that patients have sufficient knowledge and
initiative, i.e., activation, to participate in decision-making.2® Patient knowledge about the
disease, available therapeutic options, and personal values and preferences are essential for
successful participation in shared decision-making.28 Thus, by necessity, shared decision-
making in AF requires that the patient have sufficient health literacy. Barriers to patient-
centred, shared-decision making include lower educational level, inability to understand
medical information and lack of sufficient information.28 For the clinician, successfully
establishing shared decision-making requires an adaptive approach, one that accommodates
patients’ health literacy in addition to other social determinants of health and patient
characteristics. We did not identify studies examining the effects of health literacy on patient
participation in shared decision-making in AF.

In a randomised, clinical trial, patients receiving nurse-directed care in AF clinics had
decreased hospitalisation and better adherence to treatment guidelines compared to those
receiving standard care. The intervention cohort received extended visits that included
education and symptom recognition.2” This single-centre experience shows the promise of
more extended visits, with a patient-centred focus. Other examples of educational
intervention in chronic diseases could provide paradigms for improving AF care.
Educational interventions in heart failure are associated with improved QOL28 and reduced
hospitalisation and mortality rates.2? Interventions that have been studied include education
on self-management, picture-based educational materials, scheduled telephone follow ups,
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telephone reinforcement of learning goals and self-management, and high-intensity,
multidisciplinary education. In these trials, approximately 40 % of participants had limited
health literacy.28 Interventions that have been studied in patients with diabetes include
intensive educational sessions by pharmacists, frequent telephone or in person follow-up
visits to ensure adherence and structured group educational programmes.3931 In randomised
trials, these interventions have been associated with improved diabetes knowledge, blood
pressure and glycaemic control, weight loss, smoking cessation and patient satisfaction.

Educational interventions that improve AF knowledge and empowerment are essential. The
European Heart Rhythm Association (EHRA) emphasised the central relevance of patient
education as part of AF treatment and management in a consensus statement on patient
values and preferences for addressing arrhythmias.32 Improvement of patients’
understanding of their symptoms and capacity to use their knowledge to advance their care
is fundamental to guide and enhance meaningful shared decision-making. The EHRA
consensus statement emphasises: (a) patients’ “expertise” in the experience of living with a
chronic, highly-morbid condition; and (b) the essential role of developing educational
interventions that are appropriately tailored for patients, based on their values, preferences,
cognition and educational level.

Available studies evaluating educational interventions in AF have been limited by having
short follow-up periods and lack of standardisation in the methods to quantify knowledge.
Studies with longer follow-up periods, standardised instruments and appropriate across
levels of health literacy are required. In this work, patients cannot be the only intervention
target; improving clinicians’ communication skills, receptivity to shared decision-making
and systems to support the collection of quality of life data to use in adapting treatment
plans are all also part of the health literacy agenda. In addition, patients with AF are cared
for in diverse settings, yet most data on educational interventions are derived from
specialised arrhythmia or anticoagulation settings. Future studies are required to assess the
utility and results of educational interventions across settings. Easy-to-use, plainly-written
educational materials in all languages are essential. However, patient education materials are
not likely to succeed in a vacuum. Implementation research is needed to determine how
education and empowerment for patients, as well as clinicians and their staff, can become a
routine element of the care for patients with AF. Whether educational materials written for a
lower reading level improve communication, satisfaction, AF or anticoagulation knowledge
and increase patient participation in shared decision-making, also merit investigation.

Health Literacy in AF and Anticoagulation

Oral anticoagulation is a mainstay for stroke prevention in AF. However, oral
anticoagulation with warfarin is challenging, as warfarin is associated with increased risk for
bleeding, and requires adherence with frequent monitoring. Studies have demonstrated that
individuals receiving oral anticoagulation have significant knowledge deficits about the
purpose of anticoagulation.33-3% In cross-sectional studies utilising anticoagulation-specific
knowledge scales and questionnaires, patients answered correctly only 48-62 % of questions
about anticoagulation.3*35 In a limited-sized (n=183), ethnically-diverse cohort, as few as

9 % of patients knew the indication for being prescribed warfarin, many reporting the
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indication as hypertension, high cholesterol or “thick blood”.33 Only 40-52 % of patients on
anticoagulation therapy had even a basic understanding about the action of anticoagulants?3
or the consequences of over- or under-dosing.3® In addition, patients with AF answered
correctly <20 % of questions on drug, herbal and vitamin interactions with warfarin.3%

Evidence regarding the associations between health literacy and anticoagulation knowledge
remains limited. One study demonstrated a strong association between health literacy and
anticoagulation knowledge.33 Other studies have used educational level, rather than
assessments of health literacy. There is evidence, however, suggesting that improved
knowledge is related to better metrics of anticoagulation. A higher knowledge level of both
anticoagulation and AF has been associated with greater warfarin time in therapeutic
range.3” Similarly, educational interventions have been shown to improve time in therapeutic
range. Interventions that have been studied include one-on-one counselling sessions:38 a 20-
minute, nurse-led class;39 a 2-hour, interactive, physician-led small-group session;40
educational videos36:37 and visual aids.#! Limitations include small-sized samples and short
follow-up duration.

Overall, these interventions demonstrated modest improvement in patient knowledge over 12
months of follow up. Visual aids improved patients’ ability to describe their warfarin
regimen.*! Informational videos focused on patient narrative were more effective than
presentingstatisticalinformation.38 Asystematicreviewofeducational interventions for
anticoagulation therapy in AF42 concluded that the effect on patient outcomes is
inconclusive. The data remain limited by small sample sizes, inadequate follow up, absence
of standardisation for educational or assessment methods and lack of health literacy
assessments.

Multiple gaps remain in the investigation of health literacy and anticoagulation for stroke
prevention in AF. The contribution of health literacy towards stroke risk and prevention has
not been examined. Patient-centred AF care requires assessments of health literacy alongside
adherence to anticoagulation, monitoring and dose adjustment. In addition, we identified no
studies examining health literacy in the context of novel oral anticoagulants. In contrast, the
EHRA consensus statement on patient values and preferences advocates for assessing health
literacy as a starting point in evaluating patients with AF.32 Expectations of sustained
adherence to anticoagulation is unrealistic without appropriate education, patient knowledge
and expectations and commitment to treatment. Health literacy resides at the centre of such a
model of patient-centred care.

Conclusion

Incorporation of health literacy has been identified by the Institute of Medicine as an
essential priority to bolster healthcare quality and disease prevention. Health literacy has a
fundamental contribution to patient safety, patient-centred care and AF treatment and has
additionally emerged as a major barrier to the meaningful participation of patients in shared
decision-making. Given the increasingly complicated therapeutic options and treatment
decisions that characterise the management of AF, health literacy has a central role in patient
experience and outcomes. We have highlighted multiple dimensions for future directions to
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assess the individual and public health benefits of integrating health literacy with AF
management and care.
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Figure 1.
Addressing Atrial Fibrillation (AF) and Health Literacy

Health literacy has been associated with patient interaction with the healthcare system,
increased risk for adverse outcomes and a poor experience of disease. Clinician
opportunities for addressing health literacy are summarised and described in the AHRQ
Universal Precautions Toolkit.10
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Table 1

Future Directions for Incorporating Health Literacy in Atrial Fibrillation (AF) Clinical Investigation and

Epidemiology

Domain Specific direction

Clinical significance of health literacy .

Utilise health literacy as an ancillary measure in AF clinical trials

Describe the epidemiology of limited health literacy and its associations in
patients with AF

Assess the impact of health literacy on clinical outcomes in patients with AF

Incorporate health literacy assessments and examine their associations with
knowledge, communication, quality of life and health-related outcomes in AF

Account for health literacy when examining the effects of educational
interventions

Management of AF

Symptoms and quality of life .

Examine the relations between health literacy and symptoms

Assess the effect of health literacy on the ability of patients to express symptoms
and describe their quality of life and health status

Validate methods and instruments assessing patient health status across levels of
health literacy.

Develop and validate assessments in diverse racial/ethnic and socioeconomic
settings with a high prevalence of limited health literacy

Knowledge and shared decision-making .

Evaluate the associations between health literacy, knowledge of AF and
participation in shared decision-making in AF

Develop and validate tools assessing AF knowledge that account for health
literacy

Build educational interventions for AF appropriate for all levels of health literacy
(<sixth-grade reading level)

Assess the effect of educational interventions to improve AF knowledge on
patient-related health status, patient participation in shared decision-making and
health-related outcomes in clinical trials and real-life clinical practice

Anticoagulation and thromboprophylaxis .

Assess the associations between health literacy and risk of stroke in AF
Assess the associations between health literacy and risk of bleeding in AF

Relate health literacy with adherence to anticoagulation, monitoring and dose
adjustments

Integrate health literacy assessments and educational interventions in trials of
anticoagulation in AF
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Table 2

AHRQ Health Literacy Universal Precautions Toolkit Components and Modification for Atrial Fibrillation
(AF) Clinical Care and Practicel?

Tool Title Potential application in AF
1 Form a team Develop a team of multidisciplinary stakeholders (e.g. anticoagulation, primary care,
cardiology and electrophysiology representatives) to promote HL in AF
2 Create a health literacy improvement plan Improve AF education, anticoagulation adherence or symptom assessment
3 Raise awareness Educate staff about HL and challenges of HL relevant to AF
4 Communicate clearly Use plain language, avoiding jargon, adopt the patient’s words, show pictures to
teach about heart rhythm irregularity and stroke risk
5 Use the teach-back method Use written materials, such as medication and INR logs, enhance teaching
6 Follow up with patients Involve patient in monitoring (e.g. INR values, heart rates, symptom tracking)
7 Improve telephone access Implement universal precautions to facilitate patient-centred communications
8 Conduct brown-bag medicine reviews Review all medications as a standard for quality patient care, review anticoagulation
logs and adherence routinely with patients.
9 Address language differences Provide AF education and adherence counselling with a trained interpreter
10 Consider culture, customs and beliefs Receive training in cultural competence; remember the patient’s expertise in the
intersection of culture and beliefs with AF and other medical care
11 Assess, select and create easy-to-understand Evaluate forms, informed consent, procedural brochures for readability
materials
12 Use health-education material effectively Create information order sets or collected materials on AF treatment options
13 Welcome patients: helpful attitude, signs and Use the environment to promote questions about AF and medication review
more
14 Encourage questions Invite questions routinely on causes of AF; what patients experience, treatments
15 Make action plans Have patients choose realisable goals on AF (e.g. adherence or addressing risk
factors for AF, such as smoking, physical activity, blood pressure control)
16 Help patients remember how and when to take Facilitate tools to support medication use; educate patients on systems for tracking
their medicine medication; anticipate errors; provide tools, such as pill boxes
17 Get patient feedback Utilise patient expertise on being a patient with AF through surveys and suggestions
18 Link patients to non-medical support Appreciate the impact of social determinants on health, utilise community-based
resources
19 Direct patients to medicine resources Review insurance coverage and verify eligibility for anticoagulants, antiarrhythmics
and other medications
20 Connect patients with literacy and math Discern how literacy impacts patients’ lives and experience with a chronic condition,
resources such as AF; identify community resources
21 Make referrals easy Make sure the patient understands the rationale for a referral (e.g. explain

electrophysiology and guide patient in utilising the visit)

Full details regarding the tools are available at the indicated reference and not explicated here. AHRQ = Agency for Healthcare Research and
Quality; INR = international normalised ratio; HL = health literacy.
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Table 3

Readability and Grade Level of Selected Instruments for Patient-Reported Health Status

Simple Measure of

Instrument Flesch-Kincaid grade level’*  Gobbledygook!® Dale-Chall Readability’  Estimated Lexile Measure
Generic

SF-3643 6.1 6.8 6.1 1250

SF-1244 6.1 6.7 5.9 1100

EQ-5D-5L4 16.1 12.8 8.0 1920

Selected Instruments, specific to AF

AF Quality of Life 4.3 5.4 7.2 1750
Instrument*647

AF Effect on Quality 12.9 11.6 8.0 1770
of Life*®

AF Symptom and 10.5 9.6 7.4 1510
Burden®

Items presented are not comprehensive. Flesch-Kincaid and Simple Measure of Gobbledygook provide grade-level estimates. Dale-Chall
Readability is a scaled measure for evaluating the expected reading grade level for text comprehension; for example, a score of 7.0-7.9 indicates
reading grade level 9-10, and 8.0-8.9 indicates grade level 11-12. Estimated Lexile Measure is an internationally-employed measure for gauging
reading level, with higher scores corresponding to greater text complexity. AF = atrial fibrillation.
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