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Abstract

Background: The knowledge level of atrial fibrillation (AF) patients about their arrhythmia, its
consequences and treatment is poor. The best strategy to provide education is unknown.

Aim: To investigate the effect of reinforced targeted in-person education using the Jessa Atrial
fibrillation Knowledge Questionnaire (JAKQ).

Methods: Sixty-seven AF patients were randomized to standard care (including brochures) or targeted
education. Follow-up visits were scheduled after 1, 3, 6 and 12 months. Targeted education during each
visit focused on the knowledge gaps revealed by the JAKQ. Patients completed two questionnaires to
assess their quality of life (QOL) and symptom profile. Adherence to non-vitamin K antagonist oral
anticoagulants was measured using electronic monitoring.

Results: Sixty-two patients (31 education; 31 standard care) completed follow-up. Median baseline
score on the JAKQ was similar in education (62.5%) and standard care group (56.3%; P=0.815). The
intervention group scored significantly better over time (1 month: 75.0%, 12 months: 87.5%; P<0.001)
whereas there was no significant improvement in the control group (1 month: 62.5%, 12 months:
62.5%; P=0.085). Providing targeted education after completion of the JAKQ required on average
6.9+4.6 min. Some improvements on QOL, symptom burden and adherence were shown, without
significant differences between both groups (P-values between 0.282 and 0.677).

Conclusion: The JAKQ is an effective tool for providing individualized education. A first targeted
educational session significantly improved patients’ knowledge level. Additional educational sessions
maintained and strengthened this effect. A larger scale study is warranted to evaluate the impact on

adherence and outcome measures.
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Introduction

Atrial fibrillation (AF) is putting a large burden on the healthcare system and its prevalence is further
increasing.[!! Optimal care of AF patients includes a proper understanding by the patient about the
arrhythmia, its treatment and its management.t?3! The 2016 European Guidelines on the management
of AF indicate that a more integrated patient education is warranted.[?! Better patient knowledge can
contribute to enhanced self-management and shared decision making.[?l Nevertheless, education is not
systematically provided during the current care of AF patients and is likely suboptimal to achieve proper
patient knowledge.[*>! Different studies showed that the knowledge and insight of AF patients about
their arrhythmia and its management are poor even after receiving verbal and/or written information.>
14] Various educational interventions that were previously tested only led to mixed results and a feasible
and effective manner of providing education is difficult to establish.[8-1015-181 A consensus paper of the
European Heart Rhythm Association stated that education should be provided in a standardized,
structured and tailored way.! Validated questionnaires can be helpful in this respect as a way to map
knowledge deficits and to target education specifically to the needs of every patient but such strategy
has never been evaluated in daily practice.l’! Therefore, the main aim of this study was to investigate
the effect of reinforced, targeted, in-person education of AF patients on their knowledge level.
Enhancing disease-related knowledge is an important part of an integrated approach to optimize overall
care and to improve other clinical outcome parameters in patients with chronic conditions, such as
AF.[151619-21] Thijs has previously been demonstrated in for example heart failure patients.[2223]
Therefore, a possible influence on quality of life (QOL), symptom burden, and medication adherence

was additionally explored in this study.

Methods

Design and study population
A prospective randomized controlled study was performed at a large Belgian tertiary care hospital
between January 2016 and April 2017. Patients with AF hospitalized at the cardiology ward or seen at
the out-patient clinic were recruited for this study. Patients were excluded if they were younger than 18

years, not capable to sign the informed consent, unable to speak Dutch or when they were cognitive-
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impaired. A chart review was performed to evaluate demographic variables and the medical history of
every patient. The study complied with the Declaration of Helsinki. Ethical approval was obtained from

the local ethical committee and all patients provided written informed consent.

Study procedure and targeted education

After inclusion at baseline, all AF patients were requested to come to the hospital for a study visit (i.e.
data collection for the control group and additional education for the intervention group) during fixed
time points: after 1, 3, 6 and 12 months (Figure 1). In the event that a patient was too ill or not able
to come to the hospital for a follow-up visit, this in-person visit was replaced by a telephone follow-up.
Patients had to complete three questionnaires during each visit to assess their QOL, symptom burden,
and knowledge level about AF and oral anticoagulation (OAC) therapy. From the first till the third month,
patients’ adherence to their non-vitamin K antagonist oral anticoagulant (NOAC) was measured, if
possible (i.e. only adherence to apixaban and rivaroxaban could be monitored). Details about the
questionnaires and adherence measurements are described below.

Patients were randomly assigned in a 1:1 allocation to an education group (intervention group) or a
standard care group (control group). Patients were allocated based on a computer-generated number
randomization list with block sizes of four, six and eight prepared by a researcher who was not clinically
involved. Stratification occurred based on age, highest educational degree and time since the diagnosis
of AF. In the intervention group, on top of standard care, the study team consisting of two allied health
professionals (L.D., L.E.), reinforced education based on the incorrectly answered questions of the Jessa
Atrial fibrillation Knowledge Questionnaire (JAKQ; Supplementary Table 1).['2] More specifically, after
completion of the JAKQ, the study team went through the questionnaire together with the patient and
indicated for each question if the answer was correct or not. If the answer was correct, the study team
immediately moved on to the next question. If the answer was wrong, the correct answer was indicated
and shortly motivated. No additional educational materials were used. To assure consistency between
the two allied health professionals in delivering the intervention, the following training was provided by
the electrophysiology team before the start of the trial: i) literature study, ii) attending out-patient visits
(on a regular basis for 4 weeks) at which an experienced electrophysiologist provided general AF
education, iii) during the following 4 weeks the study members regularly provided patient education

themselves (by means of the JAKQ) under supervision of an electrophysiologist. In the control group,
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patients received standard care with no extra focused reinforcements and knowledge evolution was only
monitored. Standard care in our hospital includes information from the cardiologist during outpatient
visits or hospitalizations, and an information booklet about AF and OAC therapy (Supplementary

appendix 1) which was provided at the first visit.

Measured parameters
Together with the AF knowledge assessment (using the JAKQ), other parameters such as symptom
burden (using the Leuven ARrhythmia Questionnaire (LARQ)), QOL (using the SF-12 questionnaire) and
adherence to NOACs were evaluated. Time to complete the JAKQ and to provide targeted in-person
education were measured. The JAKQ and the LARQ were implemented electronically and patients could
complete these questionnaires using a tablet. The SF-12 was in paper format. Patients had to complete
the questionnaires individually without any help from family members or healthcare professionals.

Assistance by the study team was only provided to mark their answers on the tablet if needed.

Knowledge level about atrial fibrillation

The 16-item JAKQ underwent a thorough validation process which was previously published!?, i.e.
content validation, face validation, response process, construct validity, internal consistency (Cronbach's
a 0.674-0.79211224))  test-retest reliability, sensitivity testing and discriminatory potential. The JAKQ
consists of 16 questions: 8 about AF in general, 5 about OAC therapy and 3 about vitamin K antagonists
(VKA) or NOACs depending on the medication use of the patient.[!?! Patients without OAC indication
only had to complete the first 8 questions of the JAKQ. In patients who completed both 8 and 16
questions during the trial - because they had to start or stop OAC - only the first 8 questions were taken
into account for data analyses. The JAKQ contains only multiple choice questions with one correct
answer, two distracters and one ‘I do not know’ option. A correct answer was scored as 1 point; incorrect
and ‘I do not know’ answers as 0 points. The total score on the JAKQ was divided by the number of

completed questions, resulting in a percentage.

Quality of life

The SF-12v2 consists of 12 questions to evaluate eight health and well-being concepts including physical
functioning, role limitations due to physical health problems, bodily pain, general health, vitality, social

functioning, role limitations due to emotional problems and mental health.[?>261 Additionally, the physical
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component summary (PCS) and mental component summary (MCS) score were calculated. For each
item, the weighted sum of the questions was calculated and transformed in a 0-100 scale. The higher
the score, the better the QOL. The recall period was four weeks. The SF-12v2 was previously evaluated
in the US National Health and Wellness Survey in AF patients!?”], and the questionnaire was able to
show an impact of AF-related interventions such as a pulmonary vein isolation!?®! and a percutaneous

closure of the left atrial appendage!?°.

Symptom burden

The LARQ is based on the six most important AF-related symptoms: palpitations, shortness of breath,
chest pain, syncope, dizziness and fatigue.[31 The LARQ was previously validated based on content,
face, construct (known-groups and convergent) validity, and internal consistency reliability (Cronbach's
a 0.909-0.952).1391 For each of these symptoms (except syncope), symptom prevalence, occurrence
(frequency, duration, severity), distress, circumstances triggering the symptom, and effect on daily
activities were requested. Questions were based on a recall period of four weeks. By means of specific
algorithms, subscale scores on five domains (symptom frequency, duration, effect on daily activities,
severity and distress) were calculated by summing the raw scores and transforming them to a 0-100

scale. Higher scores represent a more pronounced symptom burden.

Adherence
Adherence to NOACs was measured in AF patients taking apixaban (twice daily NOAC) and rivaroxaban
(once daily NOAC) by means of electronic monitoring. Adherence to apixaban was measured with the
“Helping Hand"” device (WestRock, Switzerland). This device in the form of a blister sleeve measures
the exact date and time whenever a patient removes the blister from the device to take his/her
medication. Adherence to rivaroxaban was measured with the medication event monitoring system
(WestRock, Switzerland), which is a special cap that fits on a medication bottle recording the exact date
and time of bottle openings. Devices without a display were used. Dabigatran adherence could not be
measured with the monitoring devices, as this drug should be stored in the original package to protect
it from moisture and the blister does not fit into the Helping Hand. Edoxaban was not yet approved for
use at the time of study initiation. Taking adherence (proportion of prescribed doses taken), regimen

adherence (proportion of days with the correct number of doses taken) and number of unprotected
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days (=3 or =1 consecutively missed doses for apixaban or rivaroxaban, respectively, or excess doses
during the prior 24 hours) were calculated based on the retrieved data assuming that every bottle
opening or blister removal represents a medication intake.B! Pill counts were performed during the

three month follow-up visit.

Statistical analysis
According to the power calculation (power of 80%; alpha of 5%), at least 56 AF patients (28 in each
study group) had to be included to achieve a 25% increase in the primary outcome of knowledge level
after one year compared to baseline.l'?) This estimated effect size was based on previous pilot data
showing a 29.4% increase after a few days and a 24.9% increase after 1 month.[*?] An additional drop-
out margin of 15% was taken into account, resulting in a minimal inclusion rate of 66 patients. The
study was not powered for the secondary outcome measures. Statistical analyses were performed using
SPSS 25.0 (IBM, Armonk, USA). Continuous variables were reported as means *standard deviation (SD)
or median and interquartile range (IQR), as appropriate. Categorical variables were reported as numbers
and percentages. Normal distribution was assessed using the Shapiro-Wilk test and Q-Q plots.
Independent t-tests and Chi-squared tests were used to evaluate possible demographic differences
between the two study groups. To investigate the effect of targeted education or standard care over
time on the knowledge level, QOL and symptom burden, Friedman tests or repeated measures analyses
of variance (ANOVAs) were used, when appropriate. Bonferroni correction was used to counteract the
problem of multiple testing. Comparisons between groups were performed with Mann-Whitney U tests,
independent t-tests, Chi-squared tests, mixed model or mixed ANOVAs, as appropriate. A P-value <0.05

was considered statistically significant.

Results

Patient characteristics
Of the 129 AF patients asked to participate, 62 patients (36 hospitalized and 26 outpatients) were
excluded as they did not want to participate (37%) or were too ill (29%) (Figure 2). Of the 67 included
patients (26 hospitalized and 41 outpatients), 33 were randomized to the intervention group and 34 to

the control group. There was a dropout rate of 7.5% and 31 patients in each group completed all follow-
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up visits. Eventually, 94.4% of the follow-up visits occurred in-person and 5.6% (4.0% in the control
and 1.6% in the intervention group) by telephone follow-up. The included AF population was 72.1+8.6
years old and most patients (73.1%) received the AF diagnosis more than 1 year before study initiation.
Patients randomized to the control group and the education group were well matched on different

demographic characteristics (Table 1).

Effect on knowledge level

Patients needed 6.9+3.0 min to complete the JAKQ. Eight patients completed the 8-item JAKQ and 54
patients the 16-item JAKQ with OAC questions. Providing targeted in-person education required an extra
8.5+4.9 min at baseline, 8.5+6.0 min at 1 month, 6.2+3.0 min at 3 months, 6.7+4.1 min at 6 months
and 4.5%+3.1 min at 12 months. The score on the JAKQ at baseline was similar for the education [median
(IQR): 62.5% (50.0-68.8); meanxSD: 58.5+15.9%] and the control group (median (IQR): 56.3% (50.0-
75.0); mean+SD: 58.5+18.6%; P=0.815) (Figure 3). It was significantly higher in the education group
after 1 [75.0% (68.8-87.5) vs. 62.5% (43.8-75.0); P=0.002], 3 [81.3% (75.0-93.8) vs. 62.5% (50.0-
81.3); P<0.001], 6 [87.5% (68.8-100.0) vs. 62.5% (43.8-75.0); P<0.001] and 12 months [87.5% (75.0-
100.0) vs. 62.5% (43.8-75.0); P<0.001] compared to the standard care group. The intervention group
scored significantly better over time (P<0.001) whereas there was no significant improvement in the
control group (P=0.085). One targeted education session significantly improved the knowledge level
(P=0.001 between baseline and 1 month). Additional education sessions further increased and
maintained this knowledge level (P=0.080 between 1 and 12 months). The knowledge score over time
was significantly different between both groups (P=0.0006).

Targeted education improved the knowledge level for all different AF aspects. At the end of the study,
significantly more patients in the education group knew that AF can be asymptomatic compared to
baseline (74.2% vs. 25.8%; P<0.001). At the start, only 41.9% of all patients indicated that one can
detect AF by regularly taking his pulse; this was 74.2% after reinforced education (P=0.010). At the
start, only one in four patients (25.8%) knew that AF will increasingly recur with ageing, despite
medication; this was 64.5% after 12 months (P=0.002). Furthermore, at 12 months 96.3% of the
patients on OAC vs. only 63.0% at baseline were aware of the possible bleeding complications associated
with the therapy (P=0.002). Finally, 77.8% of the patients taking VKA or NOAC knew what to do when

missing a dose; this was only 25.9% at the start of the study (P<0.001).
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Impact on quality of life
At baseline, none of the eight items of the SF-12 questionnaire were significantly different between both
study groups (P-values between 0.276 and 0.908), with both the PCS and MCS showing comparable
results (control vs. education: 45.3+7.4 vs. 45.0+9.6, P=0.909 respectively 47.5+8.0 vs. 47.7+11.0,
P=0.927) (Supplementary Figure 1). The PCS did not change significantly over time in either group
(control: P=0.873; education: P=0.077). The MCS did not change significantly over time in the control
group (P=0.094), but there was a significant increase in the MCS score between baseline and three
months (P=0.008) and one month and three months (P=0.026) in the in-person education group. The
PCS and MCS score over time were however not significantly different between both groups (P=0.462

and P=0.677 respectively).

Effect on symptom burden
The overall symptom burden on the LARQ was the highest at baseline and decreased over time
(standard care: P=0.007, education: P=0.239; Supplementary Figure 2). However, the overall symptom
burden score over time was not significantly different between both groups (P=0.669). A detailed
representation of the symptom experience per symptom and per burden domain during the different

follow-up visits is shown in Supplementary Figure 3.

Impact on adherence
Adherence to NOACs was measured in 29 patients, 14 in the control group (10 rivaroxaban, 4 apixaban)
and 15 in the education group (10 rivaroxaban, 5 apixaban). Taking adherence (P=0.464), regimen
adherence (P=0.619) and pill count (P=0.282) were numerically higher in the education group, but not
significantly so due to the small groups and large variability in adherence measures (Supplementary
Figure 4). The number of unprotected days was also not statistically lower in the intervention group

(P=0.417).

Discussion

Patients’ knowledge about AF and OAC therapy is of pivotal importance for their overall management.
However, this aspect is often overlooked and not systematically addressed due to time constraints of

physicians and the lack of proven efficient educational interventions.[:>]
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Patient knowledge regarding atrial fibrillation
The score on the JAKQ (58.5%) at baseline in both study groups was comparable with two previous
large population surveys with the JAKQ (55.8%-61.6%).[1%141 This indicates that a representative subset
of patients was included in this study, despite the fact that almost half of the patients was not willing
or not able to participate. Although standard care consisted of an information brochure on top of
information from the cardiologist, very important knowledge gaps were still present. The standard care
in our study was probably better than the average daily care in most centers since a European survey
showed that only 22.7% of cardiology centers make use of a patient information brochure.l3?]
Notwithstanding, 43.4% of the centers indicated they had a structured program for patient education.[32!
The lack of knowledge by patients concerned various aspects of AF care and OAC therapy, as previously

also shown by other studies making use of (validated) questionnaires.t>14

Educational strategies for atrial fibrillation

Our study shows that the JAKQ is a good instrument to guide education in a more individualized and
targeted manner. After one targeted in-person education session, the knowledge level had significantly
improved. Additional education sessions at 1 and 3 months further increased the knowledge level and
this improved level was maintained during the following visits due to repeated reinforced education,
stressing the importance of the repetitive character of such intervention. It was somewhat surprising to
note that providing the JAKQ to the control group during each visit did not improve their scoring over
time. Although we have not systematically evaluated this aspect, it seems that JAKQ taking by itself
hardly triggered those patients to look up deficient knowledge in the brochures that were provided to
them, by asking health care workers, or by active searching on online resources.

Various other educational methods, frequently focusing on OAC therapy, have been evaluated in AF
patients, with mixed results: brochures!®1015] educational videos®!%, group education sessions!],
general face-to-face educationt*>!6], a complex general practice driven program[’! and a mobile
application['8l, An intervention in which an information booklet was given to and discussed with the
patient had no significant impact on the awareness about AF and the potential side effects and benefits
of OAC therapy.[® McCabe et al. evaluated the effect of education by nurses in hospitalized patients
with recently detected AF using AF and OAC brochures together with a video about OAC therapy: two

weeks after the hospitalization, knowledge was not retained.[%] Hendriks et al. showed that a nurse-led
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AF chronic care program including reinforced in-person education at regular time points, can lead to a
significant increase (with 14.1%) in AF-related knowledge after one year.[*®! This education was more
comprehensive including general information about AF, treatment options, and lifestyle interventions
combined with psychosocial support.t®16! The educational visits in that study took 30 minutes of time,
which of course impacts personnel costs. In Hendriks’ study, the knowledge level of the control group

also significantly improved with 10.8%, which was not the case in our study.

Feasibility of reinforced targeted education based on the JAKQ
The JAKQ has proven to be a fast and valid tool to assess existing knowledge of AF patients in about 6-
7 minutes. Moreover, by targeting the education to only the knowledge deficits of the patient, limited
time of an allied health professional (i.e. up to 8.5 min) was needed during each visit. Only a short
training period of the health care providers is required to implement this way of education as the JAKQ
provides guidance. Targeted education based on the JAKQ is therefore feasible to be used in daily care
both from the perspective of the hospital and the patient. All patients will receive education in a uniform
way without overwhelming them with too much or superfluous information and by only focusing on the
important key aspects in their management. By implementing the JAKQ in a tablet application, as
performed in this study, patients are able to complete it at home or in the waiting room before their
visit. During the visit, a healthcare practitioner can then provide immediate targeted education. This
way, providing targeted education was implemented as an integral piece of the entire care framework

of a specialized AF clinic.[33:34

Impact of education in atrial fibrillation patients
Only a few studies have investigated so far the effect of an educational strategy on clinical outcome
parameters. Although our study was not powered for these secondary outcome parameters, some
statistically significant differences were found in QOL and symptom burden. Emotional health was lowest
and symptom burden highest at baseline in both groups. It is difficult, however, to draw definitive
conclusions about the effect size of the education intervention itself on improvements in QOL and
symptom burden. E.g., 38.8% of the participants were included during an (un)planned hospitalization,
which is a state of high symptom burden, which tends to regress towards a more stable out-patient

setting. The contribution of education to improved patient coping with AF-related symptoms remains to
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be determined. In any case, education seems to be an important driver of improved QOL. The nurse-
led integrated chronic care program by Hendriks et al. that included patient education as an important
pillar, also showed that the QOL (measured with the SF-36 questionnaire) significantly improved over
time in both the intervention group and the standard care group.t*®! This also led to a decrease in anxiety
over time in both study groups.[6]

Optimal adherence to OAC medication, especially with NOACs, is of great importance to achieve the
prognostic benefit of anticoagulation. Therefore, half of the JAKQ questions are attributed to OAC. A
systematic review from 2017, however, did not find any effect of educational and behavioral
interventions on time in therapeutic range in AF patients taking VKA.% Three large trials investigated
the effect of an educational intervention on NOAC adherence.[?136371 Although the AEGEAN trial did not
show any impact of a structured educational program (i.e. booklet, reminder tools and follow-up
telephone calls) on adherence to apixaban!3¢l, the IMPACT-AF trial (majority of patients still on VKA)
showed that an educational intervention for both patients and healthcare providers improved OAC use
in AF patients.[?!1 The FACILITA study showed that a mixed intervention, consisting of patient education
and a simple calendar reminder, led to a dabigatran regimen adherence of 89.2% compared to 63.2%
in a control group after one year.[3”1 In our study the effect of targeted education was evaluated on
NOAC adherence measured with electronic monitoring, showing lower values in the standard care group
but not significantly different from the education group, possibly due to the small sample size and the
short monitoring period. Electronic adherence monitoring can also be used as a tool to promote a good
adherence by discussing the measured data together with the patient or even by providing direct

feedback based on telemonitoring, as part of an educational program.3l

Study limitations
This is a single center study with a small sample size, although it was correctly sized for the primary
outcome. Almost half of the eligible patients did not participate. Beyond a study setting this probably
would have been lower, i.e. the possibility to be randomized to a control group could have had an impact
and in daily practice education sessions can be coupled to planned hospital visits. Generalizability of
these results to other settings should be made with caution as the impact of this intervention can depend
on the experience and enthusiasm of the healthcare workers providing education. In our hospital no

standardized educational program for AF patients is implemented yet beyond regular physician contacts
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and provision of information brochures. Although electronic monitoring is assumed as one of the most
accurate ways to measure adherence, it is always possible that patients do not use the device correctly
for a certain period or do not take their medication although a device registration occurred.3°! Moreover,
using such devices can already lead to an increased patient awareness to take their medications better

than usual.[38!

Future perspectives
A large randomized controlled multicenter trial could be set up to evaluate the impact of targeted in-
person education as part of daily care on different clinical outcome data (e.g. complications,
hospitalizations, emergency room visits) and on other secondary outcome measures for which this trial
was not powered. Fuenzalida et al. recently showed that nurse-led education at discharge of the
emergency department significantly decreased AF-related complications, treatment-related
complications, and death.['®] Further, the cost-effectiveness of such interventions should be evaluated.
We have currently started such a large-scale prospective trial, including integral targeted patient
education, funded through the Flemish government. It demonstrates the interest of health authorities
in finding ways to optimize implementation of guideline-based care through enhanced patient

involvement.

Conclusion

The JAKQ is a suitable tool to provide individualized education for AF patients. A first targeted in-person
educational session based on the JAKQ significantly improved patients’ knowledge level. Additional
educational sessions maintained and strengthened this effect. This study showed some improvements
on QOL, symptom burden and likely medication adherence, although not significantly different between
both groups. Integrated targeted education opens the perspective for improving clinical outcomes and

prognosis of AF patients.
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Implications for practice

e The best strategy to provide education for atrial fibrillation patients is unknown.
e The JAKQ proved to be an effective tool to provide individualized education.

e Reinforced targeted in-person education is feasible to implement in daily practice.

Acknowledgements

The JAKQ with questions and full answers is not in the public domain, but can be obtained from Hasselt
University through a user agreement. If interested, please send an e-mail to jakq.uhasselt@gmail.com.
WestRock Switzerland Ltd. supported this study with devices, but they were not involved in study
planning, conduct, analysis or reporting.

SF-12v2® Health Survey - 1992, 2003, 2012 Medical Outcomes Trust and QualityMetric Incorporated.

All rights reserved. SF-12® is a registered trademark of Medical Outcomes Trust.

Funding and potential conflicts of interest

This study is part of the Limburg Clinical Research Program (LCRP) UHasselt-ZOL-Jessa, supported by
the foundation Limburg Sterk Merk, province of Limburg, Flemish government, Hasselt University,
Ziekenhuis Oost-Limburg and Jessa Hospital.

Publication of this article was not funded. H. H. reports personal fees (before June 2017) from Abbott,
Pfizer/BMS, Daiichi-Sankyo, Boehringer-Ingelheim, Cardiome; he received no personal fees after June
2017; he received research grants from Bayer, Bracco Imaging Europe, Medtronic, and St. Jude Medical

through the University of Hasselt or University of Antwerp.

page 14



References

1.

Zoni-Berisso M, Lercari F, Carazza T, Domenicucci S. Epidemiology of atrial fibrillation: European

perspective. Clinical Epidemiology. 2014;6:213-20.

Kirchhof P, Benussi S, Kotecha D, Ahlsson A, Atar D, Casadei B, et al. 2016 ESC Guidelines for
the management of atrial fibrillation developed in collaboration with EACTS. Eur Heart J.

2016;37(38):2893-962.

Lane DA, Aguinaga L, Blomstrom-Lundqvist C, Boriani G, Dan GA, Hills MT, et al. Cardiac
tachyarrhythmias and patient values and preferences for their management: the European Heart
Rhythm Association (EHRA) consensus document endorsed by the Heart Rhythm Society (HRS),
Asia Pacific Heart Rhythm Society (APHRS), and Sociedad Latinoamericana de Estimulacion

Cardiaca y Electrofisiologia (SOLEACE). Europace. 2015;17(12):1747-69.

Lane DA, Barker RV, Lip GY. Best practice for atrial fibrillation patient education. Curr Pharm

Des. 2015;21(5):533-43.

Aliot E, Breithardt G, Brugada ], Camm J, Lip GY, Vardas PE, et al. An international survey of
physician and patient understanding, perception, and attitudes to atrial fibrillation and its

contribution to cardiovascular disease morbidity and mortality. Europace. 2010;12(5):626-33.

Hendriks JM, Crijns HJ, Tieleman RG, Vrijhoef H]. The atrial fibrillation knowledge scale:

development, validation and results. Int J Cardiol. 2013;168(2):1422-8.

Lip GY, Kamath S, Jafri M, Mohammed A, Bareford D. Ethnic differences in patient perceptions
of atrial fibrillation and anticoagulation therapy: the West Birmingham Atrial Fibrillation Project.
Stroke. 2002;33(1):238-42.

Lane DA, Ponsford ], Shelley A, Sirpal A, Lip GY. Patient knowledge and perceptions of atrial
fibrillation and anticoagulant therapy: effects of an educational intervention programme. The
West Birmingham Atrial Fibrillation Project. Int J Cardiol. 2006;110(3):354-8.

Clarkesmith DE, Pattison HM, Lip GY, Lane DA. Educational intervention improves

anticoagulation control in atrial fibrillation patients: the TREAT randomised trial. PloS one.

2013;8(9):e74037.

page 15



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

McCabe PJ, Schad S, Hampton A, Holland DE. Knowledge and self-management behaviors of

patients with recently detected atrial fibrillation. Heart Lung. 2008;37(2):79-90.

Koponen L, Rekola L, Ruotsalainen T, Lehto M, Leino-Kilpi H, Voipio-Pulkki LM. Patient
knowledge of atrial fibrillation: 3-month follow-up after an emergency room visit. J Adv Nurs.
2008;61(1):51-61.

Desteghe L, Engelhard L, Raymaekers Z, Kluts K, Vijgen J, Dilling-Boer D, et al. Knowledge gaps
in patients with atrial fibrillation revealed by a new validated knowledge questionnaire. Int ]

Cardiol. 2016;223:906-14.

Kaufman BG, Kim S, Pieper K, Allen LA, Gersh BJ, Naccarelli GV, et al. Disease understanding in

patients newly diagnosed with atrial fibrillation. Heart. 2017;104(6):494-501.

Konieczynska M, Sobieraj E, Bryk AH, Debski M, Polak M, Podolec P, et al. Differences in
knowledge among patients with atrial fibrillation receiving NOACs and vitamin K antagonists.
Kardiol Pol. 2018;76(7):1089-96.

Fuenzalida C, Hernandez G, Ferro I, Siches C, Ambros A, Coll-Vinent B. Long-term benefits of
education by emergency care nurses at discharge of patients with atrial fibrillation. Int Emerg
Nurs. 2017;35:7-12.

Hendriks JM, Vrijhoef HJ, Crijns H], Brunner-La Rocca HP. The effect of a nurse-led integrated
chronic care approach on quality of life in patients with atrial fibrillation. Europace.
2014;16(4):491-9.

Maikranz V, Siebenhofer A, Ulrich L-R, Mergenthal K, Schulz-Rothe S, Kemperdick B, et al. Does
a complex intervention increase patient knowledge about oral anticoagulation? - a cluster-
randomised controlled trial. BMC Fam Pract. 2017;18:15.

Guo Y, Chen Y, Lane DA, Liu L, Wang Y, Lip GYH. Mobile Health Technology for Atrial Fibrillation
Management Integrating Decision Support, Education, and Patient Involvement: mAF App Trial.
Am ] Med. 2017;130(12):1388-96.€6.

Nufo R, Coleman K, Bengoa R, Sauto R. Integrated care for chronic conditions: The contribution

of the ICCC Framework. Health Policy. 2012;105(1):55-64.

page 16



20.

21.

22,

23.

24.

25.

26.

27.

28.

What The Evidence Shows About Patient Activation: Better Health Outcomes And Care

Experiences; Fewer Data On Costs. Health Affairs. 2013;32(2):207-14.

Vinereanu D, Lopes RD, Bahit MC, Xavier D, Jiang ], Al-Khalidi HR, et al. A multifaceted
intervention to improve treatment with oral anticoagulants in atrial fibrillation (IMPACT-AF): an

international, cluster-randomised trial. Lancet. 2017;390(10104):1737-46.

Macabasco-O'Connell A, DeWalt DA, Broucksou KA, Hawk V, Baker DW, Schillinger D, et al.
Relationship between literacy, knowledge, self-care behaviors, and heart failure-related quality

of life among patients with heart failure. J Gen Intern Med. 2011;26(9):979-86.

Boyde M, Turner C, Thompson DR, Stewart S. Educational interventions for patients with heart
failure: a systematic review of randomized controlled trials. J Cardiovasc Nurs. 2011;26(4):E27-

35.

Desteghe L, Germeys J, Vijgen ], Koopman P, Dilling-Boer D, Schurmans J, et al. Effectiveness
and usability of an online tailored education platform for atrial fibrillation patients undergoing a
direct current cardioversion or pulmonary vein isolation. Int ] Cardiol. 2018. doi:

10.1016/j.ijcard.2018.07.065.

Bullinger M, Alonso ], Apolone G, Leplege A, Sullivan M, Wood-Dauphinee S, et al. Translating
health status questionnaires and evaluating their quality: the IQOLA Project approach.
International Quality of Life Assessment. J Clin Epidemiol. 1998;51(11):913-23.

Maruish, M. E. (Ed.). (2012). User’s manual for the SF-12v2 Health Survey (3rd ed.). Lincoln,
RI: QualityMetric Incorporated.

Goren A, Liu X, Gupta S, Simon TA, Phatak H. Quality of life, activity impairment, and healthcare
resource utilization associated with atrial fibrillation in the US National Health and Wellness
Survey. PloS one. 2013;8(8):e71264.

Pezawas T, Ristl R, Schukro C, Schmidinger H. Health-related quality of life changes in patients

undergoing repeated catheter ablation for atrial fibrillation. Clin Res Cardiol. 2016;105(1):1-9.

page 17



29.

30.

31.

32.

33.

34.

35.

36.

Alli O, Doshi S, Kar S, Reddy V, Sievert H, Mullin C, et al. Quality of life assessment in the
randomized PROTECT AF (Percutaneous Closure of the Left Atrial Appendage Versus Warfarin
Therapy for Prevention of Stroke in Patients With Atrial Fibrillation) trial of patients at risk for

stroke with nonvalvular atrial fibrillation. J Am Coll Cardiol. 2013;61(17):1790-8.

Berti D. Towards an interdisciplinary, nurse-coordinated atrial fibrillation expert programme.
Chapter 4: The leuven arrhythmia questionnaire (LARQ): an intrument to comprehensively
assess symptoms in patients with atrial fibrillation. Leuven: KU Leuven. Faculty of Medicine;

2015.

Vrijens B, Heidbuchel H. Non-vitamin K antagonist oral anticoagulants: considerations on once-
vs. twice-daily regimens and their potential impact on medication adherence. Europace.
2015;17(4):514-23.

Potpara TS, Pison L, Larsen TB, Estner H, Madrid A, Blomstrom-Lundqvist C, et al. How are
patients with atrial fibrillation approached and informed about their risk profile and available
therapies in Europe? Results of the European Heart Rhythm Association Survey. Europace.
2015;17(3):468-72.

Berti D, Hendriks JM, Brandes A, Deaton C, Crijns H]J, Camm AJ, et al. A proposal for
interdisciplinary, nurse-coordinated atrial fibrillation expert programmes as a way to structure

daily practice. Eur Heart J. 2013;34(35):2725-30.

Kirchhof P. The future of atrial fibrillation management: integrated care and stratified therapy.

Lancet. 2017;390(10105):1873-87.

Clarkesmith DE, Pattison HM, Khaing PH, Lane DA. Educational and behavioural interventions
for anticoagulant therapy in patients with atrial fibrillation. Cochrane Database Syst Rev.

2017,;4:Cd008600.

Montalescot G. Abstract 18842: Adherence and Persistence to Apixaban Treatment in Patients
With Non Valvular Atrial Fibrillation is High and Similar With Standard of Care Patient Education
or With an Additional Educational Program: The Randomized AEGEAN Study. Circulation.

2016;134(Suppl 1):A18842-A.

page 18



37.

38.

39.

Marquez-Contreras E, Martell-Claros N, Marquez-Rivero S, Hermida-Campa E, Gracia-Diez C,
Sanchez-Lopez E, et al. Strategies for improving dabigatran adherence for stroke prevention in
patients with non-valvular atrial fibrillation: education and drug intake reminders (FACILITA

study). Curr Med Res Opin. 2018:1-17.

Desteghe L, Vijgen J, Koopman P, Dilling-Boer D, Schurmans J, Dendale P, et al. Telemonitoring-
based feedback improves adherence to non-vitamin K antagonist oral anticoagulants intake in

patients with atrial fibrillation. Eur Heart J. 2018;39(16):1394—403.

Osterberg L, Blaschke T. Adherence to medication. N Engl J Med. 2005;353(5):487-97.

page 19



Figure legends

Figure 1

Study design. The green striped vertical bars indicate the moments when each AF patient received
targeted education based on specific knowledge gaps of that patient. The blue period represents the
two months of adherence measurement (only adherence to apixaban and rivaroxaban could be
monitored).

JAKQ: Jessa Atrial fibrillation Knowledge Questionnaire, LARQ: Leuven ARrhythmia Questionnaire

Figure 2

Patient inclusion flow chart.

AF: atrial fibrillation

Figure 3

Score on the Jessa Atrial fibrillation Knowledge Questionnaire over time in the standard care group (blue
dots) and the group receiving targeted in-person education (green triangles). Data are represented as
scatter dot plots with indicated median and interquartile range. Statistical analysis: Friedman tests for

differences over time within each group and mixed model for comparison between groups.
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