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ARTICLE INFO ABSTRACT

Keywords: This systematic review evaluates the efficacy of self-care interventions for atrial fibrillation (AF), focusing on
Atrial fibrillation strategies for maintenance, monitoring, and management applied individually or in combination. Adhering to
Self-care

the 2020 PRISMA guidelines, the search strategy spanned literature from 2005 to 2023, utilizing keywords and
subject headings for “atrial fibrillation” and “self-care” combined with the Boolean operator AND. The databases
searched included Medline, Embase, and CINAHL. The initial search, conducted on February 17, 2021, and
updated on May 16, 2023, identified 5160 articles, from which 2864 unique titles and abstracts were screened.
After abstract screening, 163 articles were reviewed in full text, resulting in 27 articles being selected for data
extraction; these studies comprised both observational and randomized controlled trial designs. A key finding in
our analysis reveals that self-care interventions, whether singular, dual, or integrated across all three compo-
nents, resulted in significant improvements across patient-reported, clinical, and healthcare utilization outcomes
compared to usual care. Educational interventions, often supported by in-person sessions or telephone follow-
ups, emerged as a crucial element of effective AF self-care. Additionally, the integration of mobile and web-
based technologies alongside personalized education showed promise in enhancing outcomes, although their
full potential remains underexplored. This review highlights the importance of incorporating comprehensive,
theory-informed self-care interventions into routine clinical practice and underscores the need for ongoing
innovation and the implementation of evidence-based strategies. The integration of education and technology in
AF self-care aligns with the recommendations of leading health organizations, advocating for patient-centered,
technology-enhanced approaches to meet the evolving needs of the AF population.

Health promotion
Systematic review

1. Introduction

Atrial fibrillation (AF), the most prevalent sustained arrhythmia, has
seen an increase in morbidity, mortality, stroke, cognitive decline, and
reduced quality of life (QOL), particularly amidst aging populations,
highlighting the importance of effective AF management strategies
[1-4]. Recognizing the critical role of self-care in chronic disease man-
agement, as underscored by the American Heart Association's scientific
statement, it is particularly vital in preventing and managing cardio-
vascular disease and stroke [5]. Self-care's efficacy, through key prac-
tices such as medication adherence, risk factor modification, and
symptom self-monitoring, has been shown to enhance outcomes [6-8],
including improved QOL, fewer hospitalizations, more efficient use of
healthcare services [9-11] and extended survival [12], for patients with

AF [5,12]. However, despite these benefits, self-care is often challenging
for patients with AF, who tend to overlook their health regimen, are
among the significant portion unaware of their AF condition, or are
asymptomatic [13-18]. This underscores the need for patients to acquire
the necessary knowledge, confidence, and skills necessary to make
informed treatment decisions and manage risk factors contributing to
disease progression [17].

Self-care interventions are increasingly being developed for patients
with AF, yet compared to other chronic cardiac conditions, the evidence
for these interventions are less developed and studied [17]. Riegel's
middle range theory of self-care in chronic disease [19] offers a frame-
work for such a synthesis and examination. It conceptualizes self-care as
a process of maintenance (e.g., risk reduction, stability), monitoring (e.
g., detecting symptom changes), and management (e.g., responding to

* Corresponding author at: Faculty of Health and Social Development, School of Nursing, The University of British Columbia, Okanagan Campus, 1147 Research

Road, ART 160, Kelowna, BC V1V 1V7, Canada.
E-mail address: Ryan.wilson@ubc.ca (R.E. Wilson).

https://doi.org/10.1016/j.ahjo.2024.100404

Received 28 January 2024; Received in revised form 24 April 2024; Accepted 25 April 2024

Available online 13 May 2024

2666-6022/© 2024 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-

nc-nd/4.0/).


mailto:Ryan.wilson@ubc.ca
www.sciencedirect.com/science/journal/26666022
https://www.sciencedirect.com/journal/american-heart-journal-plus-cardiology-research-and-practice
https://www.sciencedirect.com/journal/american-heart-journal-plus-cardiology-research-and-practice
https://doi.org/10.1016/j.ahjo.2024.100404
https://doi.org/10.1016/j.ahjo.2024.100404
https://doi.org/10.1016/j.ahjo.2024.100404
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

R.E. Wilson et al.

symptoms), that to be effective must include integrating or combining
all three behaviors (see Table 1). Riegel et al. [19] posit that self-care
management involves the greatest complexity and should be preceded
by the other two self-care components and further that better outcomes
result from performing evidence-based than non-evidence-based self-
care. The effectiveness of combining these self-care strategies has been
demonstrated in other conditions and is hypothesized to be similarly
beneficial in AF [20]. Therefore, this study aims to synthesize evidence
for the impact of AF self-care interventions on various health outcomes.
We hypothesize that self-care activities encompassing maintenance,
monitoring, and management will lead to improvements in patient re-
ported outcomes (i.e., QOL), clinical outcomes (i.e., BMI, blood pres-
sure, stroke), and/or healthcare utilization as compared to usual care.

2. Methods

This systematic review followed Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA) design and reporting
guidelines [21].

2.1. Search strategy

A health sciences librarian developed a draft search strategy through
review of previous published papers in this area of research [20,22,23]
and in consultation with subject matter experts on the research team.
Appropriate keywords and subject headings for the concepts of atrial
fibrillation and self-care were combined using AND (Appendix A) be-
tween the dates of 2005-2023. Databases used in this search included
Medline, Embase, and CINAHL. The initial search was conducted on
February 17, 2021 and updated to include the most recent literature on
May 16, 2023. A total of 5160 articles were retrieved across both
timerframes and loaded into Covidence, software designed for the the
management of systematic reviews, including the the removal of 2203

Table 1

The Middle Range Theory of Self-Care of Chronic Illness, proposed by Riegel
et al. (2012), describes the process of self-care with health promotion strategies
by individuals diagnosed with chronic illness. Self-care maintenance, self-care
monitoring, and self-care management are identified as core elements of pa-
tient self-care in chronic illness.

Self-Care Maintenance
in the context of AF

Self-Care Monitoring in
the context of AF

Self-Care Management in
the context of AF

e Behaviors and actions e Self-observation and e Treatment

to attain stability,
including risk
reduction behaviors
such as alcohol and
tobacco reduction,
controlling sleep
apnea, weight loss,
diabetic
management, and
blood pressure
control.

Engaging in healthy
habits like safe
exercise and
understanding
triggers.

Knowledge
acquisition:
determining sources
for more information,
understanding self-
care requirements,
and seeking informa-
tion about the
condition.

understanding of
variations in signs and
symptoms of AF.
Knowledge of AF:
comprehending AF
signs, symptoms, and
basic pathophysiology.
Monitoring techniques:
individual pulse
surveillance, patient-
initiated ECG moni-
toring (via phone app),
and blood pressure
monitoring.
Awareness of the signs
and symptoms of
complications (e.g.,
bleeding).

implementation and
evaluation: actions in
response to signs and
symptoms.
Developing and
following a plan for
when signs/symptoms
occur.

Evaluating the
effectiveness of
treatment.
Prescriber-initiated
treatments, such as ‘pill
in the pocket’
approach, adjusting
anticoagulation, and
having an AF plan.
Medication adherence
and knowledge:
understanding
medications (e.g.,
anticoagulants),
knowing when to seek
emergency care, and
understanding when
and which provider to
contact.
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duplicates and the screening of 2864 unique titles and abstracts.
2.2. Inclusion/exclusion criteria

Papers selected were evaluated for inclusion based on the following
criteria: (1) included adults (>19 years) with an AF diagnosis; (2)
studied self-care, self-management, self-monitoring, and/or symptom
management interventions (see Table 1); (3) measured and reported
patient-reported outcomes, clinical outcomes, and/or healthcare utili-
zation; and (4) used an observational (retrospective or prospective) or
randomized design with usual care as the comparator. Papers were
excluded if: (1) they reported preliminary results only; (2) they focused
solely on medication adherence without considering other self-care ac-
tivities; (3) their primary outcome was time in therapeutic range with
warfarin therapy or major bleeding; (4) they were not original research
(e.g., editorials); (5) were protocols; or (6) were review articles. Exclu-
sion of papers focused solely on medication adherence and time in
therapeutic range was intended to ensure the focus of the review was on
evidence involving patients' active engagement in self-care.

2.3. Article selection

Seven trained individuals, both experienced and novice, completed
article title and abstract screening in pairs with blind oversight to ensure
unbiased selection, with conflicts resolved by the lead author. Cohen's
Kappa, a measure of interrater reliability, indicated moderate rater
agreement of 0.428, as analyzed using R version 4.3.0 [24,25]. The lead
author completed the screening of full text papers, finalizing the selec-
tion process (see Supplementary Table 1).

2.4. Risk of bias assessment

A quality rating was derived for each paper using the Effective Public
Health Practice Project [26] quality assessment tool for quantitative
studies. Studies were rated as strong (no weak ratings), moderate (one
weak rating), or weak (two or more weak ratings) according to six
components: selection bias, study design, confounders, blinding, data
collection method, and withdrawals and dropouts. Two reviewers (NM,
NA) independently rated all the articles, and discrepancies were dis-
cussed with a third team member (LB) until a consensus was reached.

2.5. Data extraction

Data extraction was conducted by four trained Research Assistants
and the Primary Investigator, following an intensive training regime on
Covidence software and through a collaborative review of sample arti-
cles. Also included was detailed categorization of self-care interventions
according to Riegel et al.'s [19] model that emphasized assigning in-
terventions into maintenance, monitoring, or management. To ensure
the highest levels of accuracy and reliability, the lead author engaged in
regular audits and consensus meetings post-extraction. This rigorous
methodical process promoted consistency in the collection of inclusive
and detailed data across studies, with full extraction details available in
Supplementary Table 2.

3. Results
3.1. Study characteristics

Twenty-seven studies were included (Fig. 1, Table 2). Designs
included randomized control trials (n = 23), a prospective clinical
cohort (n = 1), a pilot cohort from a randomized control trial (n = 1), a
cluster-randomized control trial (n = 1), and a retrospective analysis of
data from a randomized control trial (n = 1). A total of 8181 participants
were represented in the studies. Sample sizes ranged from 46 to 3324
participants, with a median sample size of 114 participants.
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Studies included in review (n = 27)

No comparator (n = 30)

Not Self-Care (n = 14)

Study Protocol (n = 6)

Wrong outcomes (n = 7)

No Intervention (n=5)

Duplicate study (n = 2)

Wrong comparator (n = 2)

Wrong intervention (n = 7)

Wrong study design (n = 26)
Primary Outcome is TTR (n = 10)
Wrong patient population (n = 20)
Wrong date (only < or = to 15 years (n = 7)

Fig. 1. PRISMA Flow Chart.

Approximately 60 % of the participants were male. Studies included
participants from thirteen countries: United States (n = 7), China (n =
5), Iran (n = 3), Australia (n = 2), Spain (n = 2), Belgium (n = 1), Canada
(n = 1), Denmark (n = 1), Greece (n = 1), South Korea (n = 1), Sweden
(n = 1), Taiwan (n = 1), and The Netherlands (n = 1). Study quality was
rated ‘strong’ for 13, ‘moderate’ for 11, and ‘weak’ for 3 (see Table 2).

3.2. Interventions

A diverse range of self-care interventions for atrial fibrillation were
delivered in various settings, including hospitals (n = 7), clinics (n =
12), and through digital platforms (n = 9), which emphasized mainte-
nance (n = 19), monitoring (n = 13), and management (n = 21) stra-
tegies (see Table 3). Many interventions featured in-person delivery (n
= 19), supplemented by telephone follow-ups (n = 9) and technological
aids such as mobile apps, web portals, and a virtual relational agent (n =
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Table 2
Summary of included studies.

Author, Year, Aim Intervention Sample; Male % Mean Age (SD) Design Outcomes

Country

(Quality

assessment)

(Abed et al., To determine the effect Face-to-Face with 24 h Overweight and obese Intervention RCT Primary Outcomes
2013); of weight reduction and Email, Telephone ambulatory patients (N = 59.6 (9.5) AF symptom burden and
Australia management of Support: Modified very- 150) with symptomatic AF;  Control symptom severity by Atrial
(Moderate) cardiometabolic risk low calorie diet 67.33 % male. 60.3 (10.3) Fibrillation Severity Scale;
[32] factors on atrial (800-1200 kcal daily) to weight; BMI; waist

fibrillation burden and promote weight loss. Very- circumference

cardiac structure. low-calorie meal Secondary Outcomes
replacement sachets Total AF episodes and
(Prima Health Solutions) duration burden by 7-day
provided to replace two Holter; echocardiographic left
meals per day. Third meal the atrial area and left
consisted of calorie- ventricular wall thickness.
controlled foods with high
level of protein and lower
GCI. Written exercise plan
prescribed low-intensity
exercise initially for 20
min 3 times a week then
increase to 45 min 3 times
a week.
Theory: None

(Caceresetal.,  Toexamine the impactof  Face-to-Application: Patients (N = 238) with Intervention RCT AF recurrence by AliveCor
2020); iPhone Helping Evaluate iPhone equipped with documented AF, 61.4 (11.9) Mobile system; HRQoL by The
United AF Rhythm through AliveCor Kardia mobile undergoing AF treatment Control Atrial Fibrillation Effect on
States Technology (iHEART) ECG system and unlimited with direct cardioversion or 61.2 (11.8) QOL; Short-Form Health
(Strong) intervention on HRQoL data/text-messages. radiofrequency ablation to Survey; EuroQol-5D
[45] in patients with AF. AliveCor Kardia mobile restore normal sinus questionnaire; symptom

ECG system captured rhythm; 77 % male. severity by University of
single-lead 30 s ECG Toronto AF Severity Scale.
recordings through 2
electrodes on the mobile
device. ECG strips
interpreted by staff next
day and clinically
significant arrhythmias
immediately referred to
the provider. Text
messages from a bank of
text messages developed
with an expert
interdisciplinary panel.
Text messages about AF
management were sent
every Wednesday and
about lifestyle factors
associated with AF risk on
Mondays and Fridays.
Theory: None

(Cai et al., To assess the Application: Three-part AF in-patients (N = 97) 57 (10) RCT VO, peak; intervention
2022); effectiveness of short- program: (1) the who underwent catheter adherence; minutes spent at
China term effectiveness of ShuKang™ application ablation; 64.9 % male. target HR; self-reported
(Strong) comprehensive, that included video physical activity by
[41] domiciliary, mobile materials with audio International Physical

application-guided and
tele-monitored cardiac
rehabilitation in patients
who have undergone
ablation for AF.

instructions focused on
aerobic exercise and limb
stretching to improve
muscle strength, balance
and flexibility. (2)
Wearable
electrocardiogram
recording device to
monitor heart rhythm and
heart rate through
application during exercise
and at rest. ECG data
transmitted via a mobile
phone to the monitoring
centre. Patients could also
transmit
electrocardiograms at any
time (i.e., in palpitations

Activity Questionnaire
(IPAQ); Health Beliefs Related
to Cardiovascular Disease
Scale and Exercise Self-
Efficacy Scale; 72-h Holter
monitoring.

(continued on next page)
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Table 2 (continued)
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Author, Year,
Country
(Quality
assessment)

Aim

Intervention

Sample; Male %

Mean Age (SD) Design

Outcomes

(Chen et al.,
2017);
United
States
(Weak) [36]

(Desteghe
et al.,
2019);
Belgium
(Moderate)
[15]

(Ding et al.,
2023);
China
(Moderate)
[28]

To examine the impact of
PHR-facilitated
medication education on
medication adherence,
knowledge, and patient
management.

To investigate the effect
of reinforced targeted in-
person education using
the Jessa AF Knowledge
Questionnaire (JAKQ)

To investigate the
program's effect based on
the theory of planned
behavior and nudge
strategy on adherence

to anticoagulant
treatment in patients
with non-valvular atrial
fibrillation.

and chest pain) (3) App
Binglijia™ to let patients
communicate with
physicians and upload and
share their daily exercise
training records.

Theory: None
Face-to-Face, Web-
based: One-on-one PHR
training, including logging
on, navigating MyChart
(PHR), using the
messaging system, viewing
medication education
material. Medication
education materials are
newsletters prepared by
drug information
specialists sent to patients'
MyChart at 4-, 6-, and 10-
weeks. Research
coordinates communicated
with patients through
MyChart regarding
importance of
anticoagulation treatment.
Theory: None
Face-to-Face: Two allied
health professionals
reinforced education based
on the incorrectly
answered questions of the
Jessa Atrial fibrillation
Knowledge Questionnaire.
Healthcare professionals
went through the
questionnaire together
with the patient and
indicated whether their
response was correct or
not. If the answer was
correct, the team
immediately moved on to
the next question. If the
answer was wrong, the
correct answer was
indicated and shortly
explained. Consistency
achieved between two
allied health professionals
through training offered by
electrophysiologists.
Theory: None

Face-to Face with
application-based chat
and telephone follow-up:
With the help of the nurse
in the department of
cardiology, the
intervention was
completed during

the hospitalization. The
aim of intervention during
the hospitalization

was to shift attitude. The
intervention strategy is to
improve the behavioral
beliefs and salience nudge.
After discharge, the
communication between
participants and the
researchers was mainly
through the WeChat app

Predominantly Caucasian 66 RCT
(97.8 %) AF patients (N =

90), willing to activate PHR

account; 69.6 % male.

AF patients (N = 67; 26
hospitalized and 41 out-
patient) who received AF
diagnosis >1 year; 62.7 %
male

72.1 (8.6) RCT

Intervention RCT
65.68 (8.87)

130 non-valvular AF
patients on oral
anticoagulants with a
CHADS >1; 55 % male

Medication knowledge level;
medication adherence by
Medication Possession Ratio
(MPR); patient engagement
(PAM)

Jessa AF Knowledge
Questionnaire (JAKQ);
symptom burden by Leuven
ARrhythmia Questionnaire
(LARQ); QoL by Short Form
Health Survey (SF-12);
adherence to NOACs

MMAS-8: Morisky Medication
Adherence Scale; Intention;
Attitude toward behavior;
Perceived behavioral control;
Subjective norm; AF-QoL-18

(continued on next page)
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Table 2 (continued)

American Heart Journal Plus: Cardiology Research and Practice 43 (2024) 100404

Author, Year, Aim
Country

(Quality

assessment)

Intervention

Sample; Male % Mean Age (SD)

Design

Outcomes

(Fuenzalida To determine whether an
et al., educational intervention
2017); by nurses at discharge
Spain from the emergency
(Moderate) room (ER) had a long-
[51] term effect on decreasing

related complications.

(Gagné et al., To assess whether adding
2019); a video on atrial
Canada; fibrillation to a face-to-
(Weak) [46] face educational session

improves QoL,
knowledge, and health
resource utilization
among AF patients.

and telephone. The
intervention was
completed with the
assistance of the doctors
and nurses. The
intervention

includes the following four
parts: shifting attitude,
improving perceived
behavior control,
promoting patients'
subjective norms, and
enhancing behavior
intention changes toward
behavior.

Theory: theory of planned
behavior and nudge
strategy

Face-to-Face: Nurse-led
education regarding: 1)
basic explanation of the
arrhythmia; 2) possible
AF-related or treatment-
related complications that
could arise: heart failure,
stroke or systemic
embolism, brady or tachy
arrhythmia, hemorrhage;
3) precautions to consider:
take the treatment daily,
make follow-up visits to
the treating doctor, do the
required blood tests,
monitor the pulse and
perform cardiovascular
exercise regularly, avoid
alcohol and tobacco, and
4) warning signs and
symptoms: palpitations,
bradycardia, dyspnoea,
chest pain, syncope,
hemorrhage. Patients
taught how to take pulse
manually and encouraged
to take pulse weekly.
Patients given
personalized leaflet about
medication prescribed at
discharge and summary of
the information taught.
Theory: None

Video: 8-min educational
video called ‘AF’. Video
included information
about: (1) the conduction
system of the heart and (2)
normal heartbeat vs AF
were described using an
orchestra conductor as a
metaphor. (3) types of AF,
in addition to (4) risk
factors for AF, (5)
symptoms of AF, and (6)
complications from AF,
including signs of stroke,
(7) pharmacological and
non-pharmacological
treatments options of AF
and anticoagulation
therapy.

Theory: None

Patients (N = 240) with
some type of AF (1st
episode, paroxysmal,
persistent, or permanent)
and received consultation;
42.5 % male.

76.1 (10.9)

Intervention
57 (13)
Control

56 (13)

AF outpatients (N = 60)
who had not previously
received education on AF at
the outpatient AF clinic; 68
% male.

RCT

RCT

Arrhythmia complication or
treatment; number of ED
visits; number of hospital
admissions.

QoL in AF (AFEQT);
Knowledge of AF (KAF);
Health Resource Utilization
(HRU)

HRQoL by SF-12
questionnaire; BP; BMI;
smoking status; physical
activity by Global Physical
Activity Questionnaire;
medication adherence by
Morisky Medication
Adherence Scale; appropriate
oral anticoagulation use by
CHA2DS2-VASc.

(continued on next page)
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Table 2 (continued)
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Author, Year, Aim Intervention Sample; Male % Mean Age (SD) Design Outcomes
Country
(Quality
assessment)
(Gallagher To determine if a nurse- Face-to-Face with AF patients (N = 72) Intervention RCT HRQoL by SF-12
et al., led education program Telephone Follow-up: referred by cardiologists; 63 (12) questionnaire; BP; BMI;
2020); with tailored advice and One-hour nurse-led 56 % male. Control smoking status; physical
Australia; goal setting for educational and risk factor 66 (10) activity by Global Physical
(Strong) management of management session. Activity Questionnaire;
[63] cardiovascular risk Education provided about medication adherence by
factors using a basic AF pathophysiology, Morisky Medication
motivational causes, potential Adherence Scale; appropriate
interviewing approach, complications, treatment oral anticoagulation use by
facilitated by a options, and appropriate CHA2DS2-VASc.
guideline-based stroke prevention
electronic decision therapies based on
support tool to ensure individual risk scores.
appropriate oral Participants were
anticoagulation, can encouraged to set 3 to 4
improve HRQoL and realistic risk factors or
cardiovascular risk behavioral goals in line
factor status in with their priorities and
individuals with AF. motivation with feedback
from nurses. A summary of
each participant's goals
and strategies to meet their
targets was given to them.
This also contained written
information about each
individual's stroke risk
score and if current
antithrombotic therapy
was appropriate.
Theory: None
(Guhl et al., To measure acceptability ~ Virtual: Smartphone- Chronic AF patients (N = 72.1 (9.1) RCT HRQoL and AF-HRQoL by
2020); and adherence and to based relational agent 120); 48.3 % male. AFEQT; medication
United assess its effectiveness to  named Tanya that adherence; duration and
States; improve HRQoL and stimulates face-to-face frequency of intervention;
(Weak) [64]  medication adherence. conversation with a health intervention satisfaction.
coach using synthetic
speech and accompanying
animated behavior.
Dialogue content was
organized as modules that
focused on 3 different
domains: AF education,
symptoms, and adherence.
Tanya can be programmed
to refer to prior content
areas and obtain repeated
assessments to follow
resolution of reported
problems. Relational agent
dialogue referred to the
Kardia regularly to
reinforce its use, provide
instruction on the use of
the device, and direct users
to check rhythm
concomitant with
reporting symptoms.
Theory: None
(Guo et al., To determine whether a Application: Mobile Patients (N = 3324) with Intervention Cluster RCT Questionnaire on the mAFA
2020); mobile health (mHealth) application (Mafa) AF older than 18 years of 67 (15) platform; rates of the
China technology-supported AF  platform provided to both age from 40 centers; 62 % Control composite outcome of
(Moderate) integrated management AF patients and doctors. male. 70 (12) ischemic stroke/systemic
[52] strategy would reduce For patients, application thromboembolism; all-cause

AF-related adverse
events.

offered dynamic risk-
monitoring, time in
therapeutic range
monitoring if on warfarin,
rhythm/heart rare
monitoring, educational
materials and an
interactive game, “What
are triggers of AF?”. For
doctors, application had

death; rehospitalization.

(continued on next page)
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Author, Year, Aim
Country

(Quality

assessment)

Intervention

Sample; Male %

Mean Age (SD) Design

Outcomes

(Hendriks
et al.,
2014);
Netherlands
(Strong)
[30]

To assess effect of a novel
nurse-led integrated
chronic care approach on
QoL in AF patients.

(Hickey et al.,
2017);
United

To investigate the
differences between
mHealth and usual care
States over a 6-month follow-
(Strong) up period among

[65] patients with a known
history of atrial
fibrillation.

To evaluate the effects of
a web-based integrated
Taiwan management program on
(Strong) improving coping

[48] strategies, medication
adherence, and health-
related quality of life
(HRQoL) in patients with
AF, and to detect its
effect on decreasing
readmission events.

(Hsieh et al.,
2021);

(Joensen
et al.,
2019);
Denmark

To investigate whether a
rehabilitation
programme with group
education, physical
exercise, optimization of

clinical decision support
tools to facilitate
guideline-based treatment
recommendations,
educational materials and
patient involvement
strategies with self-care
protocols, and structured
follow-up, to support the
implementation of the ABC
pathway for integrated or
holistic AF management.
Theory: None
Face-to-Face: Nurse-led
care consisted of software
supported care (Cardio
Consult AF), supervised by
cardiologists where nurses
educated patients about AF
symptoms and
complications. Nurses
discussed diagnostic tests
and treatment options.
Software based on
prevailing ACC/AHA/ESC
guidelines for AF to assist
professionals to provide
comprehensive AF care.
30 min per visit.

Theory: Chronic Care
Model Framework for
quality improvement
Application: AliveCor
ECG device given to
patients. Device attaches
to smartphone with one-
time adhesive to capture
daily ECG readings.
Theory: None

Virtual, Web-Based with
Telephone Support: Web-
based integrated
management program
included five domains: (1)
patient information
collection, (2) instructions
on AF knowledge (texts
and videos about AF), (3)
instructions on
anticoagulation medicine,
(4) self-monitoring of
symptoms, and (6)
professional consultation
from multidisciplinary
professionals on any issues
related to AF at any time.
Research nurse also sent
messages every day to
monitor the participants'
condition through the
messaging function of this
domain. When participants
had an emergency, they
could receive textual
information or telephonic
coaching.

Theory: None
Face-to-face:
Rehabilitation exercise
program with one-hour
group sessions with doctor,
nurse, dietician, or

AF patients (N = 534) who
participated in previous AF
effectiveness trial; 59.0 %
male

AF patients (N = 46) whose
normal sinus rhythm
restored; 69.6 % male.

AF patients (N = 231) from
cardiovascular outpatient
department; 50.2 % male.

Inpatients (N = 58) with
paroxysmal or persistent,
receiving usual care; 69 %
male.

66.4 (12.0) RCT

Intervention Pilot cohort
55 (10) from ongoing
Control RCT

55(9)

73.08 (11.71) RCT

Intervention RCT
62.2 (10.0)

Control

60.2 (8.9)

QoL by Medical Outcomes
Study 36-Item Short-Form
Survey Instrument (SF-36).

QoL by SF-36v2; ECG
readings

Coping strategies (COPE);
medication adherence
(MARS); HRQoL (EQ-5D &
EQ-VAS); readmission events
within 2 years.

5 QoL questionnaires (AF-
QoL-18, AFEQT, GAD-7, PHQ-
9, EuroQol 5D); maximum
exercise capacity via
ergometer cycle test; sub

(continued on next page)
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Author, Year,
Country
(Quality
assessment)

Aim

Intervention

Sample; Male %

Mean Age (SD) Design

Outcomes

(Strong)
[43]

(Li et al.,
2022);
Hong Kong
(Strong)
[31]

(Marquez-
Contreras
et al.,
2018);
Spain
(Strong)
[37]

(Mohanty
et al.,
2022);
United
States

medical treatment and
monitoring of lifestyle
changes can improve
QoL and physical
exercise capacity in
patients with AF.

To evaluate the
feasibility and
preliminary effects of a
nurse-led empowerment-
based care model on
HRQoL, AF knowledge,
psychological outcomes,
medication adherence,
and treatment decision-
making in patients with
AF.

To assess the efficacy of a
mixed intervention,
educational, and
reminder calendar of the
intake, as a strategy to
improve therapeutic
adherence with
dabigatran in patients
with non-valvular atrial
fibrillation (NVAF).

To evaluate the
software's ability to track
and stratify patients with
AF based on the
biometrics; to evaluate

psychologist weekly for
eight weeks. Education
about pathophysiology,
risk factors, treatment, diet
and coping mechanisms.
Exercise programme was
conducted as 1-h sessions
bi-weekly and supervised
by a cardiac rehabilitation
physiotherapist. Each
training session consisted
of at least 30 min of
aerobics >70 % of
maximum exercise
capacity estimated from a
maximum cycle ergometer
test with ECG monitoring
and interval training with
elements of strengthening
exercises.

Theory: None
Face-to-Face with
Telephone Follow-up:
The nurse-led multi-
component behavioral
activation programme
lasted 13 weeks and
comprised four care
components to activate
self-care behaviors in
patients with AF: (i) risk
profile assessment and
shared decision-making
regarding OAC use; (ii)
empowerment-based
educational module on AF
self-care; (iii) nurse-
initiated telephone
support; and (iv) patient-
initiated contact for
professional advice
Theory: Empowerment-
based care model
Face-to-Face: Education
booklet explained to the
patient and handed out for
at-home use. Booklet
highlighted importance of
adherence in this disease,
the risk of nonadherence,
the correct intake of
dabigatran according to
the SmPC, and what to do
in special situations such
as hemorrhages. MEMS
handed out to track
medication adherence.
MEMS are electronic
monitoring devices that
have a digital recording
device in the form of a
microchip in the lid of the
drug container that
automatically controls its
opening and registers the
time and date of the
opening.

Theory: None
Face-to-face with App
follow-up: Patients who
met the study criteria were
given a fitness tracker to
track sleep, activity, and

Patients documented with

AF, not receiving OACs for
stroke prevention in HER;

65 % male.

Patients (N = 625) with
chronic non-valvular AF
(NVAF) that used
dabigatran for stroke and
systematic embolism
prevention for 2 months

continuously; 49.6 % male.

Consecutive AF patients
(105) attending clinic; all
patients received catheter
ablation for AF; 58.5 %
male

Intervention
71.6 (3.89)
Control
72.6 (5.77)

73.42 (8.4) RCT

Intervention; RCT
65.7 (10.8)

Control
67.4 (8.6)

maximum exercise capacity
by 6 MW test; strength of
lower extremities via 5-repe-
tition-sit-to-stand (5RSS) test;
02 uptake.

AFEQT, atrial fibrillation
effect on QOL scale; AFKS,
atrial fibrillation knowledge
scale; HADS, hospital anxiety
and depression scale; MGLA,
Morisky-Green-Levine
adherence scale

Medication adherence;
number of concomitant
medications; BP; lipid panel

Compliance; Percentage of
group losing weight; Mean
reduction in weight

(continued on next page)
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Author, Year,
Country
(Quality
assessment)

Aim

Intervention

Sample; Male % Mean Age (SD)

Design

Outcomes

(Moderate)
[34]

(Najafi &
Rakhshan,
2018); Iran
(Moderate)
[44]

(Oh & Hwang,
2021);
South Korea
(Strong)
[49]

(Rakhshan
et al.,
2019); Iran
(Strong)
[50]

the efficacy of the RFMx
platform in intervening
with health coaching and
monitoring compliance
for the lifestyle change
recommendations.

To evaluate critical gaps
in educational programs
and self-management
interventions of QoL in
patients with AF.

To examine effect of an
individualized
educational intervention
on the knowledge,
attitudes and self-
management ability for
outpatients with AF.

To investigate the effect
of self-management
interventions on the
lifestyle of patients with
AF.

heart rate; Bluetooth-
enabled weight scale, and
blood pressure cuff paired
to the RFMx app on their
smartphone. They were
teamed up with a health
coach who created a
tailored 12-week diet and
exercise program using
telehealth- and text-based
interventions to help pa-
tients achieve at least a 10
% reduction of body
weight over the training
period that was tracked via
the app.

Theory: None
Face-to-Face with
Telephone Follow-up:
One-hour education
session about AF, symptom
control, challenges in
psychosocial management
of AF, and skills for self-
management of chronic
diseases and networking
collaboration between
patients. Educational
handbook given out.
Telephone follow-up to
evaluate quantity of
applied educations by
patients, answer their
questions and motivate
them to participate in self-
management activities.
Theory: None
Face-to-Face with
Telephone Follow-up:
50-60 min. one-on-one
education session, one
5-10 min. telephone
counseling and
maintenance of self-
management diary. Small
booklet including the
definition, associated risk
factors, complications of
AF presented in large
lettering with colourful
pictures to help foster
older participants'
understanding.
Individualized counseling
used to identify specific
complications, risk factors
and management based on
the participants'
characteristics and
comorbidity. Lifestyle risk
factors identified, and
participants asked to set
their own goals for health
improvement.

Theory: None
Face-to-Face with
Telephone Follow-up:
Two-part self-management
intervention: 1) One-hour
patient education about
AF, and managing
psychosocial challenges of
living with AF and 2)

Adult patients (N = 72)
with resistant or recurrent
AF, admitted to CCU, post-
CCU and emergency (ED);
approx. 59.7 % male.

59 (13)

Elderly outpatients (N =
60), aged over 65 years
with AF; 58.4 % male.

71.9 (4.6)

AF patients (N = 72)
referred to Vali-e-Asr
Hospital; 71.67 % male.

59.18 (13.09)

10

RCT

RCT

RCT

Lifestyle score from Health-
Promoting Lifestyle
Questionnaire;
hospitalization rate of
recurrent AF; cerebral
embolic complications of AF.

General & disease-related
characteristics (i.e., BMI,
CHA:zDS2-VASc); Knowledge
of AF and Stroke Prevention
(KAFSP) questionnaire;
attitudes toward AF
questionnaire

Walker's Health-Promoting
Lifestyle Profile II (HPLP II) to
measure health-promoting
lifestyle behaviors.

(continued on next page)
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Author, Year,
Country
(Quality
assessment)

Aim

Intervention

Sample; Male %

Mean Age (SD) Design

Outcomes

(Schmidt
et al.,
2021);
United
States
(Moderate)
[29]

(Tang et al.,
2017);
China
(Strong)
[38]

(Toscos et al.,
2020);
United
States
(Moderate)
[42]

To determine if
perceived self-
management and
satisfaction with
provider communication
differed between
patients who
participated in SMAs
compared to patients in
standard care.

To compare and observe
the impact of the disease
management model of
“Treatment-Education-
Follow-up” (TEF) on
anticoagulant therapy in
patients with Stroke with
AF (S-AF).

To improve disease
knowledge and
medication adherence
using tailored education
and nudges.

Telephone follow-up to
assess implementation of
educated tips by patients,
answering questions, and
encouraging them to
participate actively in self-
management activities
Theory: None
Face-to-Face: Shared
medical appointments
prior to scheduled ablation
procedure and post-
procedure 3 months. 90-
min session with a NP
where patients and family
members shared
experiences, provide
education about AF in an
interactive manner, and
create an individualized
care plan with group
support. Curriculum with
sample scripts and slide
presentation was
developed for both the pre-
procedure SMA
appointment and 3-month
post-procedure. Short 10-
min one-on-one visit
offered additional for
individual questions and
concerns.

Theory: Social Cognitive
Theory

Face-to-Face with
Telephone/Text Follow-
up: Patient education on
anticoagulant therapy by
providing them S-AF
prevention and
anticoagulant therapy
handbooks with regular
post-discharge telephone
follow-up and outpatient
observation. Clinicians
provided warfarin
anticoagulant therapy to
the patients according to
their individual risk
stratification scores
(CHA2DS2-VASc >2
points). Patients also given
stroke prevention and
anticoagulant therapy
handbooks at discharge.
Post-discharge, patients
monitored through
outpatient follow-up,
telephone or text alert for
the monitoring,
medication adjustment,
health education, and
patient need management.
Theory: None

Virtual, Web-based:
Educational messages and
medication reminders send
to participants via
MyChart®. 24 educational
messages and 14 videos
featuring short interviews
with four cardiologists and
one pharmacist discussing

Predominantly non-
Hispanic White (99 %)

patients (N = 123) with AF
with an appointment for AF

ablation procedure; 66 %
male.

Patients (N = 199) with
acute ischemic stroke/TIA
combined with AF
(paroxysmal, persistent, or
permanent); 60.3 % in
intervention, 56 % in
control male.

Predominantly white (99

%) adult outpatients (N =
160) with nonvalvular AF
and prescribed OAC; 62.5
% male.

11

60 Retrospective
analysis of
RCT data

Participants
intervention and
control group
majority aged
>75 (63.8 % in
intervention; 60
% in control)

Prospective
clinical cohort
study

71.1 (8.5) RCT

Perceived self-management
(PAM short-form); perceived
quality of healthcare team's
chronic disease management
(PACIC); AF knowledge
(KAF); symptom severity
(AFSS part C).

Vascular events; hemorrhagic
events; Morisky medication
adherence scale; medication
compliance; knowledge about
warfarin anticoagulant
therapy

Patient engagement by
Patient Activation Measure
(PAM); health literacy by
Newest Vital Sign (NVS)
assessment; AF Knowledge
Scale; intervention uptake;
medication adherence by
AdhereTech's Wireless Smart
Pill Bottle.

(continued on next page)
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Author, Year,
Country
(Quality
assessment)

Aim

Intervention

Sample; Male %

Mean Age (SD) Design

Outcomes

(Tzikas et al.,
2021);
Greece
(Moderate)
[39]

(Wahlstrom
et al.,
2020);
Sweden
(Strong)
[33]

(Zadeh et al.,
2019); Iran
(Moderate)
[40]

To assess the impact of
an educational,
motivational
intervention on
adherence to oral
anticoagulation (OAC) in
patients with non-
valvular AF.

To evaluate the effects of
MediYoga, in respect of
health-related QOL,
blood pressure, heart
rate, as well as N-
terminal pro b-type
natriuretic peptide.

To determine effect of
treatment regimen on
QOL in hospitalized AF
patients.

topics surrounding AF and
anticoagulation, together
with patient testimonials
created. Participants sent a
medication-specific
reminder message upon
missing one DOAC dose or
two warfarin doses, as
recorded by the Smart
bottle, with a follow-up
message also sent upon
missing a second DOAC
dose or two additional
warfarin doses, including a
reminder of importance of
OAGs in stroke prevention,
suggestion to call the
doctor about side effects or
refills, and a prompt to
email the coordinator
about bottle issues or
routine changes that could
cause inaccurate
recordings.

Theory: None.
Face-to-Face with
Telephone Follow-up:
15-20 min education
session about AF and
rationale for
anticoagulation, risks of
poor compliance with OAC
treatment and value of
OAC in AF. Educational
leaflet that explained all
pertinent information in a
simple, direct way given
with free telephone
number for further
questions. Follow-up with
three prespecified
telephonic interviews for
re-education and re-
motivation to adhere to
OAC.

Theory: None
Face-to-Face:

MediYoga Group:
Therapeutic yoga form
based on deep breathing,
slow movements and
meditation, like from
Kundalini yoga. The
program aims to stretch
the musculature in the
chest to achieve a better
breathing technique and to
balance the autonomous
nervous system.

Relaxation Group: Listened
to relaxing music as a
group.

Theory: None
Face-to-Face with
Telephone Follow-up:
Adherence to treatment
regimen intervention
included two educational
sessions (45 min), an
educational booklet and
follow-up after discharge.
Educational content

Patients (N = 1009) with
non-valvular atrial
fibrillation and received
oral anticoagulation for
thromboprophylaxis; 53.5
% male.

Patients (N = 108) with
symptomatic paroxysmal
atrial fibrillation; 49.1 %
male.

AF arrhythmia patients (N
= 50) hospitalized in
Cardiac Care Unit (CCU)
and Post CCU Unit and
Internal Heart Surgery
Unit; 46 % male.

12

Intervention RCT
75.5

Control

76.0

Intervention RCT
Yoga

65 (9)

Relaxation

64 (15)

Control

63 (10)

Majority 51-55 RCT
years old.

Medication adherence; rate of
persistence; treatment gaps in
OAC therapy; clinical
outcomes.

HRQoL by SF-36, ASTA; BP;
HR; N-terminal pro b-type
natriuretic peptide (NT-
proBN) level.

AF-related QoL by AFEQT.

(continued on next page)
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Author, Year, Aim Intervention

Country
(Quality
assessment)

Sample; Male %

Mean Age (SD) Design Outcomes

derived from the sources
and in accordance with the
components of the AFEQT
questionnaire provided,
including information on
the type of arrhythmia, the
methods of treatment, the
drugs used and its
complications, the level of
activity, the method of
coping with mental
problems, the importance
of performing coagulation
tests, the type of nutrition.
10 min telephone follow-
up every month.

Theory: None

1). Only four of the included studies used a theory or model to guide
their intervention development [27-30]. Two studies used theories of
behavior change [27,28], one used a chronic care framework, specif-
ically designed for quality improvement [29], and one was guided by an
empowerment model [30].

3.3. Study outcomes

Study outcomes associated with the interventions were classified
into patient-reported, clinical, and healthcare utilization outcomes (see
Supplementary Table 3 for full list of outcomes). Fifteen studies
measured patient-reported outcomes, 16 included clinical outcomes,
and 9 studies investigated healthcare utilization or ED visits. Twenty-
one of the 34 patient reported outcomes, 21 of 29 clinical outcomes,
and 3 of 9 healthcare utilization showed improved outcomes compared
to usual care (see Fig. 2). A summary of the effects of interventions
(using Riegel's classification) on outcomes are described below.

3.3.1. Single component interventions

Self-care interventions using a single component of Riegel's frame-
work were implemented in 14 studies. Two studies implemented in-
person exercise programs resulting in significant improvements in pa-
tient reported and clinical outcomes. Abed et al. [31] found a significant
decline in patient-reported AF symptom severity in the intervention
group compared to the control group (p < 0.001), alongside clinically
observed reductions in weight (14.3 and 3.6 kg, respectively; p < 0.001).
Compared to the control group, Wahlstrom et al. [32] found a yoga-
based intervention decreased both systolic (p = 0.04) and diastolic (p
= 0.005) blood pressure.

Among the five studies that implemented nurse-led in-person edu-
cation programs, the effectiveness varied. Educational interventions
using a single, brief and general session were observed to be either
ineffective or to result in only a gain in knowledge, without enhancing
other significant outcomes like medication adherence [15]. In contrast,
an educational intervention, delivered across multiple sessions, was
associated with notable improvements in medication adherence (p =
0.001) [27]. Another study using in-person medication adherence edu-
cation combined with a paper reminder calendar showed improvements
in medication adherence (p = 0.05) [33].

An additional four studies supplemented in-person education with
telephone follow up. Tzikas et al. [34] found an educational session on
AF and anticoagulant medication combined with telephone follow-up
achieved an average adherence rate of about 25 % higher than the
control group at 6 and 12 months (90.79 % and 89.20 % vs. 64.51 % and
63.22 %; p = 0.001). Similarly, the Tang et al. [35] study demonstrated

13

that multimodal follow-up after in-person anticoagulant education using
both telephone and text alerts significantly increased (p = 0.05) the
persistence rate of long-term anticoagulant therapy by 30 % (84.5 % vs.
56.0 %) and resulted in a reduced (p = 0.05) recurrence of thrombotic
events (4.0 % vs. 16.0 %) [35]. Zadeh et al. [36] found patients
demonstrated improved quality of life (p = 0.05), following two focused
in-person 45 min education sessions and 2 months of weekly telephone
follow-ups. In contrast, an in-person nurse-led education and risk
management session followed by 3-4 telephone follow-ups over 3
months found no improvement in patient-reported outcomes or clinical
measures compared to the control group [37].

Technology was used exclusively in three studies. Mohanty et al.
[38] reported that a 12-week diet and exercise telehealth program
supplemented with a smartphone app was associated with higher
compliance with weight loss measures (diet (p = 0.025) and exercise (p
= 0.042)) compared to the conventional methods. Hickey et al. [39]
found a daily smartphone electrocardiogram (ECG) monitoring inter-
vention improved patient reported outcomes including QOL domains for
physical functioning (p = 0.008), role physical (0.007), vitality (p =
0.003), and mental health (p = 0.02), but did not impact hospitaliza-
tions. Another study using medication-focused educational newsletters
delivered through a personal health record (PHR) three times over a 4, 6,
and 10-week period increased medication adherence (p = 0.001) over
controls by 10 % measured using pharmacy refill data [40], however,
information was only available for 48 % of participants.

3.3.2. Dual component interventions

Self-care interventions using two components of Riegel's [19]
framework were implemented in seven studies. Three studies used in-
person education interventions with mixed outcomes. Fuenzalida [41]
implemented nurse-led brief (lasted on average 7.9 + 2.0 min) in-person
educational sessions that covered AF generally (e.g., pathophysiology,
risks, maintenance precautions, symptom monitoring) and self-
monitoring manual pulse education, demonstration and patient
encouragement to perform weekly. Complications from AF were less
frequent in the intervention group (p = 0.005) compared to the control
group, but there were no significant differences in healthcare utilization.
Joensen [42] found that general AF knowledge training followed with a
1-hour, bi-weekly exercise session, over 8 weeks improved the inter-
vention patient group's exercise capacity at six months (p = 0.03) but
resulted in no significant difference in patient-reported or healthcare
utilization outcomes compared to the control group. Another dual
intervention study combined intensive in-person education (six hour-
long sessions over three weeks) integrating behavioral health promo-
tion and disease management components (e.g., psychosocial
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Table 3

Summary of interventions and outcomes.

Author (setting)

Interventions

Dose Frequency
& Duration

Outcomes

Self-Care Maintenance: single focus

Abed et al., 2013
(AF clinic)

Mohanty et al.,
2022 (clinic)

Wabhlstrom et al.,
2020 (AF
clinic)

Self-Care Monitoring:
Hickey et al.,

2017

(clinic)

5 clinic visits
quarterly plus
daily 24-h
email/phone
support

Target: diet and
exercise

Tailored 12-
week diet and
exercise
program using
telehealth and
text-based
interventions
focused on
weight or BMI
management
12 weekly Medi
Yoga and
relaxation
sessions

single focus
Daily ECG
monitoring by
smartphone

Self-Care Management: single focus

Chen et al., 2017
(virtual)

Desteghe et al.,
2019 (acute
care)

Ding et al., 2023
(acute care)

Gallagher et al.,
2020 (AF
clinic)

Hendriks et al.,
2014
(clinic)

PHR with in-
person training
and 3
newsletters re:
medications at 4,
6, 10 wks and
provider support
Five (7 min)
targeted
education
sessions by
allied health-
prof. over 1 year
Nurse/Doctor
lead education
with telephone
and text message
follow-up over 6
months

Single nurse-led
education and 4
follow-up phone
calls

Nurse-led
education over 4

Clinic visits
every 3 months
over 15 months.

12 weeks

Once per week
over 12 weeks.

Daily and p.r.n.
over 6 months.

Patient-directed
use of PHR over
3 months.

At first, third,
sixth and

twelfth month
over one year.

One initial
session in
hospital and
then follow-up
visits

scheduled every
month for
20-30 min each
time

Text messages
via app once per
week over 6
months.

One educational
and risk factor
management
session
throughout, 3-4
follow-up
telephone calls
over 3 months.
Follow-ups at
3,6, 12 months
over one year.

Patient: Reduced
symptom burden,
severity, episodes
Clinical: Reduced
weight (14.3 vs. 3.6
kg, respectively),
improved cardiac
remodeling

Patient: Compliance
with weight loss
program

Clinical: Weight loss
(p=0.03)

Patient:
Improvements in SF
health, no change
QOL

Clinical: Reduced BP:
7 and 5 mmHg
systolic and diastolic

Patient: Improved
QOL domains
Utilization: No
change in
hospitalizations

Patient: Improved
medication adherence
(10 %), no change in
activation

Clinical: Knowledge
gain

Patient: No change
QOL, symptom
burden, medication
adherence

Clinical: Knowledge
gain

Patient: Improved
medication
adherence, intention,
attitude

Patient: No change
QOL or medication
adherence

Clinical: No change
BP, BMI, physical
activity

Patient: No change
QOL

14
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Table 3 (continued)

Author (setting)

Interventions

Dose Frequency
& Duration

Outcomes

Marquez
Contreras et al.,
2018
(acute care)

Schmidt et al.,
2021
(AF clinic)

Tang et al., 2017
(acute care)

Tzikas et al.,
2021
(acute care)

Zedah et al., 2019
(acute care)

30-min sessions
in 1 year
Education
booklet and
reminder
calendar at
baseline and 6
months

Group medical
visit including
one-on-one
session

Single education
session,
handbook and
regular post-
discharge
follow-up

One education
session using
motivational
interviewing &
handouts at
discharge, plus 4
post-discharge
phone follow up
that involved re-
education and
motivated to
remain
motivated to
OAC adherence
Two 45-min
educational
sessions, booklet
plus 1-mo post-
discharge follow
up

Dual component interventions

Cai et al., 2021
(Maintenance
and
Monitoring)
(clinic)

Toscos et al.,
2020
(Management
and
Monitoring)
(virtual)

Joensen et al.,
2019
(Maintenance
and
Management)
(clinic)

12-wk exercise/
rehab program
(both groups)
plus mobile app
with ECG data
collection

Health
professional
interview plus
education and
medication
reminders
Rehab exercise
program plus 8
one-hour,
weekly group
education
sessions

Follow-up at 6
and 12 months
over 18 months.

Over 3 months

Patient-directed
enrollment
period, ranges
from 6 months —
1.5 years)

One session and
telephone
interviews at 1
wk., 2 months,
6 months over
one year.

Over 12 weeks

5-7 days per
week of exercise
over 3 months.

Over 6 months

Education
sessions once a
week over 8
weeks, exercise
training
sessions twice a

Clinical: Knowledge
gain

Patient: Improved
medication adherence
Clinical: Reduced
systolic and diastolic
BP, weight and LDL in
non-adherence
intervention group
Patient: Improved
goal setting, no
change symptoms or
activation/self-
management

Clinical: Knowledge
gain

Utilization: No
change
hospitalizations or ED
visits

Patient: Improved
anticoagulant
adherence (30 %)
Clinical: Knowledge
gain, reduced
thrombotic events
(12 %), no change in
bleeding events
Patient: Improved 1-
year anticoagulant
adherence (25 %)
Clinical: No change
mortality, embolism,
bleeding

Utilization: No
change
hospitalizations or ED
visits

Patient: Improved
QOL at 1 and 3
months

Patient: Greater
exercise self-efficacy
and health beliefs
related to
cardiovascular
disease

Clinical: Improved
V02 peak (4.9 £ 6.6
vs. 9.3 + 8.0 ml/[min
x kg]), no change in
arrythmia recurrence
Patient: Improved
medication adherence
Clinical: Knowledge
gain

Patient: No change
QOL or symptoms
Clinical: Improved
exercise capacity (6
month)

Utilization: No
change

(continued on next page)
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Table 3 (continued)

Author (setting) Interventions Dose Frequency Outcomes Author (setting) Interventions Dose Frequency Outcomes
& Duration & Duration
week over hospitalizations or ED Oh et al., 2021 Fifty-min Over 12 weeks Patient: Improved
twelve weeks. visits (AF clinic) education self-management
Najafi etal., 2018 6 one-hour Follow-up at Patient: Improved session with behavior scores for
(Maintenance education 4,8, 12 weeks lifestyle questionnaire resource and medication, lifestyle,
and sessions over 3 over 3 months. score self- physical activity and
Management) weeks with Clinical: No change management symptom monitoring
(acute care) handbook and 3 stroke, bleeding risk diary, plus single Clinical: Knowledge
phone follow- Utilization: Reduced counseling gain, no change in

ups
Caceres et al., Daily ECG
2020 capture via
(Monitoring mobile software
and and AF messages
Management) thrice weekly

(AF clinic)

Gagne et al., Education (both
2019 groups) plus 8-
(Monitoring min educational
and video
Management)

(clinic)

Guhl et al., 2020 1 month
(Monitoring smartphone-
and based, relational
Management) health coach

(AF clinic)

Triple component interventions
Fuenzalida et al., 8-minute post-
2017 (clinic) ED nurse-led

education,
handout, pulse
monitoring
training

Guo et al., 2020
(AF clinic)

Smartphone
monitoring app,
interactive
game, clinical
provider support

Hsieh et al., 2021 Educational
(virtual) portal, multi-
disciplinary
care,
monitoring,

daily messages

Li etal., 2022 (AF
Nurse clinic)

Group-based
educational
module covered
medication
management,
risk factor
management,
activities and
exercise. Phone
follow-up x 4.

Daily ECG &
symptom
monitoring over
6 months.

Text messages 3
times per week
over 6 months.
One session
with follow-up
at 3 months.

Encouraged
daily use over
30 days.

One education
session at ED
discharge with
follow-up in one
year.

Three follow-
ups over one
year.

Follow-up at
1,3,6 months
over 2 years.

3-mo hospitalization
rate (27.8 % vs. 44.5
%)

Patient: No change
QOL

Patient: No change
QOL

Clinical: No change
knowledge
Utilization: No
change
hospitalizations or ED
visits

Patient: Improved
QOL and medication
adherence (16.6 %)

Clinical: Reduced 1-
year AF-related
complications (31.9
% vs. 48.4 %)
Utilization: No
change
hospitalizations or ED
visits

Clinical: Reduced
composite: ischemic
stroke, sys
thromboembolism,
death, re-
hospitalization (1.9 %
vs. 6.0 %; HR: 0.39;
95 % CI 0.22 to 0.67)
Utilization: Reduced
re-hospitalization
(1.2 % and 4.5 %; HR:
0.32; 95 % CI: 0.17 to
0.60)

Patient: Improved
health-related QOL,
approach coping,
medication adherence
Utilization: Reduced
2-yr re-
hospitalization (11 vs.
23; OR 0.406; 95 % CI
0.178-0.926)

Patient: Improved AF
QOL (p = 0.03)
knowledge QOL (p =
0.01)

15

session stroke risk factors

Rakhshan et al., Six one-hour 6 times in 3 Patient: Improved
2019 (acute education weeks over 12 lifestyle scores
care) sessions plus weeks (activity, nutrition,

manual and 3
phone follow-up
calls

responsibility, stress
management)

management, problem-solving, decision-making, utilizing resources,
and patient networking) with telephone follow-ups [43] and found a
significant decrease (p < 0.05) in hospitalization rates for recurrent AF
at both one- and three-months post-intervention.

Five studies investigated technology interventions exclusively,
yielding significant improvements in various clinical outcomes. Cai et al.
[44] reported that participants following a personalized exercise
training program delivered through mobile app video and audio com-
bined with transmissible wearable ECG device monitoring for symp-
tomatic episode recordings to a monitoring center had increased AF
knowledge (p = 0.02) and improved exercise capacity (VO2 max) (p =
0.003). Similarly, Toscos et al. [45] found increases in knowledge (p =
0.01) and medication adherence (p = 0.001) among patients on oral
anticoagulants who received medication reminder messages for missed
doses, medication adherence reinforcement, educational messages and
videos, and suggestions for addressing potential issues (call Dr). Three
studies combined ECG monitoring with other technologies: motivational
text messaging [46], an educational video [47], and a smartphone-
based, relational health coach simulating in-person conversation for
medication and AF-symptom education [48]. Only the combined ECG
and health coach intervention resulted in significantly improved QOL (p
= 0.03) and self-reported medication adherence at 30 days in the
intervention compared to control group (23.2 % vs. 3.5 % control group;
adjusted difference 16.6 %, 95 % CI 2.8 %-30.4 %; p = 0.001). Clinical
and healthcare utilization outcomes were not reported for these studies.

3.3.3. Triple component interventions

Six studies incorporated interventions encompassing all three self-
care categories, resulting in significant improvements across various
outcome domains. These six studies combined focused education with
ongoing monitoring and support, utilizing both digital tools and
personalized follow-up.

Two studies supplemented in-person education with phone follow-
up. Li et al. found participants in nurse-led interactive educational ses-
sions over five weeks using role-playing and scenarios to reinforce skills-
based learning with six-week follow up telephone calls for support.
Significantly increased QOL (p < 0.05) and AF knowledge (p < 0.001)
but not medication adherence compared to controls. Similarly, Oh et al.
[49] intervention comprised in-person educational and counseling ses-
sions followed by a telephone session at 8 weeks, which focused on AF
education and goal-setting. Participants were provided with an educa-
tional booklet and a paper self-management diary. Only 22 % (7/31)
participants maintained the diary for the duration of the intervention
(12 weeks). Intervention participants had significantly higher AF
knowledge (p < 0.05) and self-management behaviors (p < 0.05)
compared to the control group.

Two studies used technology exclusively to deliver their in-
terventions. Hsieh et al. used an online management program to provide
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[Category
[Self-Care Low calorie diet and written exercise plan 3x/week over 15 months

Self Care ‘
aintenance |

erapeutic yoga form based on deep breathing, slow movements, meditation
eekly x12

Clinic

Clinic
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[Healthcare
Utilization
Stroke/bleediJHospitalisations
ng fand ED visits

Attitudes*

Behaviors*

Self-Care
lonitoring

martphone ECG device for dally readings over 6 months

[Doctor's

office

[On-on-one online portal training, online medication educational materials and

fanticoagulant related communication over 3 months

Reinforced education by two health professionals by reviewing a knowledge
i and ability to self-

manage)
Nurse-led education delivered during hospitalization and after discharge,
fcombining in-person, WeChat, and telephone calls over 6 months

IGallagher: Nurse-led education and risk management session over 1 hour,
including goal setting, 3-4 telephone follow-ups over 3 months

[Nurse-led education on i ] and
Imanagement topics for 30 minutes guided by cardiologist-supported software
Electronic recording and control of drug container to track medication adherence
feducational booklet explained and provided to patient

[12-week diet and exercise telehealth program supplemented with a fitness
racker to track sleep, activity, and heart rate; Bluetooth-enabled weight scale,
Jand blood pressure cuff paired with a smartphone app,
j90-min medical to address "self.

issues” shared with 6§

and 10min
stroke and
Jauided disease management
[15-20min anticoagulant education with educational leaflet and phone numbers,
b3x telephone follow-up at 1wk, 2mo, 6mo for re-education and motivation

[2x 45min education session and booklet (focus on treatment, coping,
management)

education and with clinician-

Clinic

Hospital
Clinic

Clinic

Clinic

linic

JAcute care clinic

JAcute care

JAcute care

JAcute care

JAcute care

Upervised rehab exercise program 1hr biweekly, one-hour interdisciplinary
laroup education session one per week, x8 weeks

One hour education session on pathophysiology, symptom control, and “self-
Imanagement skills" with educational handbook, 3 follow-ups over 3 months to
fassess, answer questions, motivate

Clinic

JAcute care

[In-person training on mobile software (symptom recognition and how to
respond) over 6 months, ECG equipped iPhone system with 3x/week AF related
ext messages

f8-min video treatment)
ISmartphone-based relational agent simulates face-to-face conversation with a
Ihealth coach for education, symptom monitoring, and problem solving over 30
days

e

Clinic
Clinic

Clinic

ombined
[Maintenance
land Monitoring

and stretching 57 day ‘over 3 months, mobile
fransmission of ECG data and exercise records to care providers over 3 months

Clinic-based, nurse-led AF education (pathophysiology, risks, maintenance
ions, symptom monitorit

Educational messages and medication reminders through an online portal over 6}

Imonths, 14 videos with short health professional education interviews

[Clinic

linic

[Doctor's office

[Mobile TTR and thythmirate monitoring and an interactive game for patients,
Jclinical support tools for doctors (risk reduction, symptom management) over 1
ear

integrated online management and education program (inc! lifestyle

Imanagement) with daily provider monitoring and emergency information over 2
ears

fone-on-one 50-60min education session (pathophysiology, management,

itestyle-factors) with small education booklet, individualized counselling, goal

setting, self-management diary for use over 12 weeks, telephone counselling

fand reminder to keep diary at 8 week point

fone-hour education session on pathophysiology, management, HR/BP
Imonitoring . telephone follow-up at 4 week intervals over 12 weeks to assess,

fanswer questions, motivate

[Nurse-led education on self-care behaviors combining individualize education

Clinic

Clinic

Clinic

ith group sessions

JAcute care

JAcute care

mproved  No change from conitrol

Fig. 2. Self-care Category Heat Map.

both education (text and video modules) and consultations with health
care providers. Participants could also view their personal information.
Intervention participants had significantly better medication adherence
at 1, 3, and 6 months (p < 0.05) as well as QOL at 3 and 6 months (p <
0.05) compared to control groups. The intervention group also showed
significantly fewer readmission events within 2 years (p < 0.05)
compared with the control group. In their intervention, Guo [50] used a
smartphone application with educational components, provider moni-
toring and emergency information, as well as provider decision support
management following patients over 2 years. Combined rates of
ischemic stroke/systemic thromboembolism, death, and rehospitaliza-
tion” were lower with the mAFA intervention compared with usual care
(1.9 % vs. 6.0 %; hazard ratio [HR]: 0.39; 95 % confidence interval [CI]:
0.22 to 0.67; p < 0.001). Similarly, rehospitalization rates in the inter-
vention group were lower compared to usual care (1.2 % vs. 4.5 %; HR:
0.32; 95 % CI: 0.17 to 0.60; p < 0.001).

4. Discussion

This comprehensive review, covering research from 2005 to 2023,
systematically examined the effects of AF self-care interventions —
maintenance, monitoring, and management — on patient-reported,
clinical, and healthcare utilization outcomes. The key findings of this
review were that overall, maintenance, monitoring, and management
used singularly or in combination resulted in significant improvements
across outcomes. Education emerged as a cornerstone of AF self-care
interventions, often delivered in conjunction with in-person sessions
or telephone follow-up. Technology integration, particularly through
telehealth and virtual provider consultations, showed promise in
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enhancing outcomes, though its use was limited and its full potential
remains underexplored. Further, this review highlights a critical need
for theoretically driven AF self-care interventions.

Education emerges as a crucial intervention underlying all AF self-
care components in this review. While foundational, education alone
is often insufficient for fully engaging patients in long-term self-care and
typically does not encompass all components of Riegel's theory [19].
Education was often used in conjunction with in-person and telephone
follow-up interventions and with technology only interventions incor-
porating virtual/telehealth provider consultations over time and with
significant patient-reported, clinical and healthcare utlization outcomes.
Whether the length of time, delivery modality, or the ongoing contact/
support with a provider or a combination of these factors yielded the
significant outcomes requires further study. However, evidence suggests
patients with AF often need ongoing support with problem-solving and
decision-making given the unpredictable nature of the condition and its
continually evolving treatment regimes [2].

The combination of mobile and web-based interventions with stra-
tegies such as personalized education and continuous support has shown
promise in enhancing patient-reported clinical, and healthcare utiliza-
tion outcomes, a finding that is also echoed in the heart failure literature
[51,52]. In the current review, those studies using technology only in-
clusive of telehealth and virtual provider consultations reduced stroke,
mortality, and hospitalizations. However, the majority of studies were
in-person only or combined with telephone follow-up. Although these
studies demonstrated positive patient-reported and clinical outcomes,
they do not reflect the growing recognition of technology's role in
managing AF, particularly in the broader context of chronic disease
management [53]. To keep pace with the evolving technology
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landscape, and the preferences of patients with AF to continue virtual
and technology integrated care since COVID-19 [54] technology
embedded self-care interventions is imperative. Embracing diverse
standalone multimedia tools, including smartphones, offers novel op-
portunities for managing chronic conditions like AF [55]. These de-
velopments signal a shift toward more technology-driven, patient-
centered approaches in AF self-care, which provide patients with more
flexibility and accessibility that may be limited with interventions that
emphasize in-person interactions.

Findings from this review align with the theory in showing that in-
terventions integrating all three self-care components achieved consis-
tently significant patient, clinical, and healthcare utilization outcomes.
This resonates with other evidence reported in heart failure in-
terventions combining all three self-care components [56,57]. What
could not be ascertained from the studies was whether ordering all three
self-care components from least (self-maintenance) to most complex
(self-management), consistent with Riegel's theory, achieved better
outcomes than singular or dual components only. Beginning with
foundational knowledge and skills through self-maintenance and self-
monitoring activities facilitates key processes such as motivation,
reflection, and decision-making needed for patients to self-manage and
respond to signs, symptoms and changes in their condition and is ex-
pected to improve outcomes [5]. Current findings of improved health-
care utilization with dual and triple component interventions indicate
beginning support for patients' enhanced self-care capacity to manage
the complexities of AF.

The American Heart Association [5] and the Canadian Cardiovas-
cular Society [58] endorse the integration of self-care interventions into
care plans for patients with chronic conditions. Consequently, there is an
urgent need for healthcare providers and policymakers to develop and
implement evidence-based self-care interventions that align with the
recommendations of leading health organizations and effectively
address the multifaceted self-care needs of patients with AF. This review
highlights that even single and dual component self-care interventions
compared to usual care can improve outcomes. As patients AF self-care
needs vary over their disease trajectory, single or combined self-care
components will be required at different points in time to support
symptom recognition (self-maintenance), self-assessment of action
effectiveness (self-monitoring), and strategy adjustments (self-manage-
ment) [59].

4.1. Study limitations

Despite promising evidence for using self-care approaches on out-
comes, this review had several limitations. The intent of this review was
to examine evidence for the outcomes of interventions using a single or a
combination of self-care components. The challenge with use of this
approach is that the variation in outcomes across studies made it diffi-
cult to compare across the various usages of the self-care components. A
further limitation is that none of the studies explicitly used Riegel's [59]
theory as a guiding framework, leading to the potential misclassification
of maintenance, monitoring, and management-focused interventions.
This was mitigated through the clear definition of indicators associated
with each of the self-care components and multiple independent ex-
tractors for quality assurance. Further, even with our robust and thor-
ough search strategy, there is a chance that we overlooked relevant
studies, potentially limiting the scope of our conclusions.

Our conclusions about best approaches to enhancing patient self-care
are limited by the paucity of studies targeting self-care maintenance and
self-care monitoring approaches, the short-duration (3 months or less) of
follow-up for half of the identified studies, and the limited types of
outcomes tracked.

5. Conclusion

In conclusion, this systematic review, covering research from 2005 to
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2023, offers a thorough analysis of self-care interventions for AF. It
highlights the effectiveness of integrating maintenance, monitoring, and
management strategies, to enhance patient-reported, clinical and
healthcare utilization outcomes. The review also points to the potential
of technology, especially mobile and web-based solutions, in aiding AF
self-care, though more research is needed to fully understand their
impact on healthcare utilization.

A key finding is the current lack of theoretically driven interventions
in AF self-care, indicating a vital area for future research. Implementing
interventions based on robust frameworks like Riegel's theory could
greatly optimize the design of self-care strategies to enhance outcomes
and advance self-care science. This review supports the recommenda-
tions of leading health organizations for the integration of self-care into
chronic disease management plans and underscores the need for,
evidence-based self-care strategies tailored to meet the evolving needs of
AF patients. This work not only deepens the understanding of AF self-
care but also charts a course for future research and clinical practice
in this field.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.ahjo.2024.100404.
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Appendix A. Medline Search History

Ovid MEDLINE(R) and Epub Ahead of Print, In-Process, In-Data-
Review & Other Non-Indexed Citations, Daily and Versions <1946 to
May 15, 2023>

1 exp Atrial Fibrillation/ 70437

2 "atrial fibrillation".tw,kf. 91078

3 self care/ or self-management/ 40757

4 exp consumer health information/ or exp health promotion/ or exp
patient education as topic/ 181127

5 diagnostic self evaluation/ or self-assessment/ or self efficacy/
41136

6 (self adj (car* or manag* or monitor* or administrat* or medicat*
or efficacy or evaluat* or assess* or test* or exam* or guided or directed
or help)).tw,kf. 154691

7 (patient adjl (educat* or complian* or adher* or noncomplian* or
nonadher®*)).tw,kf. 41893

8 patient compliance/ 60519
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9 ((treatment* or regimen or medication*) adjl (complian* or

adher* or noncomplian* or nonadher*)).tw,kf. 29937

10 (symptom* adj2 manag*).tw,kf. 17146

111 or 2 104225

12 or/3-10 462460

1311 and 12 1294

14 limit 13 to (abstracts and english language) 1066
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