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study

Zheng Minjie!, Xie Zhijuan', Shi Xinxin', Bai Xinzhu' and Qu Shan'"

Abstract

Background Atrial fibrillation (AF) often leads to an impaired Health-Related Quality of Life (HRQoL) in many patients.
Moreover, psychological factors such as depression, anxiety, and illness perception have been found to significantly
correlate with HRQoL. This study aims to evaluate the long-term effectiveness of Cognitive Behavioral Therapy (CBT)

in enhancing HRQoL and mitigating psychological distress among AF patients.

Methods Employing a prospective, open design with pseudo-randomization, this study encompassed pre-tests,
post-treatment evaluations, and a 6-month follow-up. A total of 102 consecutive patients diagnosed with paroxysmal
AF were initially enrolled. Out of these, 90 were assigned to two groups; one to receive a 10-week CBT treatment
specifically focusing on anxiety, and the other to receive standard care. Outcome measures were evaluated using
tools such as the Item Short Form Health Survey (SF-12), General Anxiety Disorder-7 (GAD-7), Patient Health
Questionnaire-9 (PHQ-9), University of Toronto Atrial Fibrillation Severity Scale (AFSS), and Brief lliness Perception
Questionnaire (BIPQ). These assessments were conducted at pre-treatment, post-treatment, and at the 6-month
follow-up mark. We explored the effectiveness of CBT using Generalized Estimating Equations (GEE).

Results Our analysis revealed a notable improvement in the CBT group relative to the control group. All metrics
displayed consistent improvement across a 6-month duration. At the 6-month checkpoint, the CBT group exhibited
a more favorable SF-12 Mental Component Score (MCS) (50.261+0.758 vs. 45.208 £0.887, p <0.001), reduced GAD-7
(4.15040.347 vs.8.022+0.423, p<0.001), BIPQ (34.700+0.432 vs. 38.026 +0.318, p < 0.001), and AFSS (9.890+0.217
vs. 10.928+0.218, p=0.001) scores when compared to the TAU group. Conversely, the SF-12 PCS (44.212+0.816

vs. 47.489+0.960, p=0.139) and PHQ-9 scores (8419+0.713 vs. 10409+ 0.741, p=0.794) manifested no significant
difference between the two groups.
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Conclusion The findings suggest that CBT is effective in improving HRQol and reducing psychological distress
among patients with AF at 6 month follow-up. This highlights the potential benefits of integrating CBT into the

therapeutic regimen for AF patients.

Trial Registration Retrospectively registered with ClinicalTrials.gov (NCT05716828). The date of registration : 5 June

2023.

\Keywords CBT, Quality of life, Atrial fibrillation, Anxiety, Depression, lliness perception

Introduction

Atrial fibrillation (AF), the most prevalent arrhythmia in
clinical practice, impacts 3.7-4.2% of patients between
the ages of 65 and 85 [1, 2]. This prevalent arrhythmia
is linked to a diminished health-related quality of life
(HRQoL) when compared to other cardiovascular dis-
eases (CVDs) [3]. An impaired quality of life is a common
characteristic among AF patients, however, the connec-
tion between AF symptoms and quality of life remains
debatable [4]. Current guidelines suggest that antiar-
rhythmic drug therapy or catheter ablation can mitigate
AF symptoms, but these treatments fall short in restoring
HRQoL to normal levels [5, 6]. The present research on
the quality of life of AF patients primarily centers around
the comparison of the aforementioned treatment options,
and there is no singular therapy that is universally effec-
tive for all AF patients. Hence, it would be worthwhile to
investigate alternative treatments and their potential to
enhance the quality of life for individuals with AF.

Atrial fibrillation correlates with heightened risks of
anxiety and depression [7, 8]. Independent risk factors
of AF recurrence after catheter ablation include anxiety
[9]. Due to the anxiety and hypervigilance of AF patients
towards heart-related symptoms, it is possible for them
to mistake normal or stress-related heart activity as
arrhythmias. Furthermore, their preoccupation with
AF symptoms can potentially trigger anxiety, leading
to heightened autonomic arousal, increased heart rate,
and additional heartbeats that could potentially precipi-
tate episodes of atrial fibrillation [10]. Paroxysmal atrial
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fibrillation (PAF) may restrict patient mobility from fear
of an AF episode than due to the arrhythmia itself [11].
Factors such as symptom-related anxiety, frequency, and
severity significantly influence HRQoL [3]. Furthermore,
a high level of illness perception could induce maladap-
tive coping mechanisms and impact treatment adherence
[12, 13], suggesting psychological factors can affect both
clinical outcomes and HRQoL in AF patients (Fig. 1).

Cognitive-behavioral therapy (CBT) targets the cycle
linking avoidance behavior, fear of symptoms, and
adverse outcomes by adjusting cognition. A prior study
demonstrated CBT’s positive impact on HRQoL and dis-
ease perception in AF patients suffering from depression
[14]. Despite these findings, a scarcity of longitudinal
studies assessing the effectiveness of CBT in AF patients.
The aim of this study is to examine the acute and post-
acute efficacy and feasibility of CBT, with a focus on anxi-
ety symptoms, in patients with PAF.

Method

Study design

We conducted a prospective, open, pseudo-randomized
study with a pretest-posttest design with a 6-month fol-
low-up between March 2020 and December 2021 at the
Department of Cardiology and Psychiatry, a compre-
hensive tertiary hospital in China. Potential participants
were referred by a cardiologist, or presented spontane-
ously following our program flyers and post. We pseudo-
randomized 102 enrolled patients with paroxysmal AF; in
the first half of the enrollment period, all patients were

Anxiety Maladaptive

Depression behaviors/strategies

Fig. 1 Theoretical framework for the study based on the common sense model and Beck’s CBT model
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assigned to the CBT group (n=51), whereas patients
recruited in the second half comprised the Treatment as
Usual (TAU) group (n=51).We excluded 12 patients who
did not meet the inclusion criteria, leaving 90 patients
for assignment to either group (n=45 each). Each par-
ticipant provided written informed consent. This
study, retrospectively registered with ClinicalTrials.gov
(NCT05716828), obtained approval from the regional
ethics review board of Peking University (2020PHB151),

Table 1 CBT Content (60 min/session)
Session Aim Procedure

1 Health Health education about paroxysmal
education atrial fibrillation, explaining the theory of
and Focus mind-body interaction to patients and the
on Distorted  principles of CBT
cognition

2 Self-aware- @ Found 'hot thought, identifying auto-

ness training matic thinking
® Be aware of current cardiac symptoms,

thoughts, feelings, and behavioral choices

3 Exposure Patients are invited to expose their bod-

training ies to feelings similar to atrial fibrillation
symptoms (Heart rate becomes faster, etc.)
by engaging in physical activities such as
squatting. The purpose is to reduce patients’
fear of symptoms.

4 Habitual Patients are encouraged to delay or turn
reversal past habitual heart rate measurement into
training irrelevant behaviors such as clenching fists.

5 Correcting @ Disturbed ideas about AF, depression,
cognitive accompanying physical ailments, and
distortion mortality were all common cognitive

distortions. Education and normalization,
Socratic inquiry, and A-B-C approaches used
in cognitive intervention (event-thought,
secondary physiological and behavioral
responses)

@ Evidence testing to explore the support-
ing and non-supporting bases for adverse
cognition.

6 Behavioral  Allowing patients to conduct activities that
activation are both pleasurable and can be managed

for behavioral activation using the behav-
joral activity record table.

7 Foranxiety  Education and normalization, cognitive
symptoms  correction, relaxation training, role playing,

and a problem-solving list for cognitive
reconstruction and behavioral intervention

8 Practice and  Therapists acknowledge distress, normalize
feedback feelings, check mood level, activate sup-

port system, and ask about current issues
utilizing reflective listening when a patient
is disturbed.

9 Relapse Identifying relapse precursors, establishing a
prevention list of relapse precursors, and problem-solv-

ing training designed to increase relapse
prevention and positive coping methods.

10 Review Identifying new questions, and preparing

for end of study
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adhering to the TREND Statement checklist for nonran-
domized interventions [15].

Participants and sample size
We set the participation criteria as: (a) age 18-75 years;
(b) AF diagnosis as per the 2020 ESC Guidelines for
Atrial Fibrillation, confirmed by a 12-lead ECG and car-
diologist-led examination; (c) PAF diagnosis ascertained
by a cardiologist, signified by a spontaneous return to
normal sinus rhythm within a week [16]; and (d) ability
to read and write in Chinese. Exclusion criteria included:
severe complications such as unstable coronary artery
disease, severe systolic dysfunction with heart failure
(ejection fraction<35%), recent thoracic surgery, termi-
nal illnesses or malignant diseases with a 1-year survival
rate, psychiatric conditions inhibiting participation, regu-
lar psychological therapy for mental health conditions,
participation in another study, and cognitive impairment
impeding study involvement.

We determined a sample size of 60 based on detecting
a significant difference in the primary outcome measure,
HRQoL, between control and intervention groups [17].
Anticipating a 10% dropout rate, the sample size was
adjusted to 67, with 34 participants in each group.

Intervention and control setting

The intervention group underwent Cognitive Behavioral
Therapy (CBT) focused on anxiety symptoms in addi-
tion to their usual treatment. This included ten one-hour
sessions over a 10-week period, with weekly homework
assignments guided by a therapist. Drawing from Beck’s
CBT model of depression [18, 19], our protocol tar-
geted two contributing factors to lower HRQoL in PAF
patients: (1) excessive vigilance and fear of AF symptoms
and (2) avoidance of physical and social activities due to
fear. The CBT module was adjusted based on these two
factors, and its contents are listed in Table 1.

Therapy was delivered face-to-face by two trained
psychologists with at least two years of CBT clinical
experience. Techniques employed included goal-set-
ting, cognitive restructuring, behavioral activation, and
exposure treatment. Participants were given a handbook
detailing the CBT outline, forms for recognizing auto-
matic thoughts, and weekly assignments that encouraged
patients to record their physical sensations, emotional
states, thoughts, and behaviors associated with AF-
related worry. Our research consort is depicted in Fig. 2.

The control group, TAU, received optimal medical care
in accordance with current clinical guidelines [20]. If AF
episodes heightened in frequency or provoked symptoms
such as dyspnea or chest pain exacerbation, TAU patients
were advised to seek immediate medical attention. They
did not participate in any psychotherapy.
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Assessed for eligibility (n=102)

Excluded (n=11)
Not meeting inclusion criteria

A

A

Included in the study (n=91)

Excluded after inclusion (n=1)

A

catheter ablation is planned

y

Participated in

the study (n=90)

.

v

Allocated to CBT (n=45)
Received allocated intervention (n=38)

Did not received the whole allocated

intervention(n=7)

v

Discontinued intervention

@ Changing their usual residence (n=2)

€ Voluntarily quit because of unsatisfactory
results (n=2)

& Withdrew because of a fall that required
hospital treatment (n=1)

@ Prepare for catheter ablation (n=2)

l

Participated in 6-month follow up (n=35)
Lost of follow up (n=2)

Decdlined the follow up invitation (n=1)

v

Allocated to TUA (n=45)
Received allocated intervention (n=42)
Did not received the whole allocated
Intervention(n=3)

v

Discontinued intervention
€ Voluntarily withdrew from the study (n=2)
& Lost of follow up (n=1)

Participated in 6-month follow up (n=37)
Lost of follow up (n=5)

A

y

Data analysis

Fig. 2 Participant flowchart

Outcomes and measurements

The primary outcome was the change of HRQoL between
two groups at 6 the month follow-up, as, measured by
the 12-item Short Form Health Survey (SF-12). Second-
ary outcomes included emotional symptom changes, AF
symptom alterations, and shifts in illness perception. We
used the Patient Health Questionnaire-9 (PHQ-9) for
assessing depressive symptoms, the Generalized Anxi-
ety Disorder Questionnaire (GAD-7) for anxiety symp-
toms, the University of Toronto Atrial Fibrillation (AFSS)
Symptom Subscale for AF symptoms, and the Brief

Illness Perception Questionnaire (BIPQ) for evaluating
illness perception.

Health-related quality of life (HRQoL) was measured
using the 12-item Short Form Health Survey (SF-12),
derived from the SF-36. The SF-12 incorporates two
domains: physical component summary (PCS) and men-
tal component summary (MCS), each scored from 0 to
100—higher scores denoting better health status [21].

To assess the severity of depression over the prior
two weeks, we employed the nine-item Patient Health
Questionnaire (PHQ-9), ranging from 0 to 27 [22]. We
selected PHQ-9 due to its straightforward administration
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and superior performance over structured clinical inter-
views from the Diagnostic and Statistical Manual of
Mental Disorders IV [23]. An overall score>10 indicated
clinically relevant depression. The internal consistency of
the PHQ-9 Chinese version was 0.82, and the test-retest
reliability over a 2-week interval was 0.76 [24].

The Generalized Anxiety Disorder Questionnaire
(GAD-7), a seven-item tool, measured anxiety symptoms
using a four-point Likert-type scale. The internal consis-
tency of the GAD-7 was excellent (Cronbach a=0.92).
The test-retest reliability was also good (intraclass cor-
relation=0.83) [25]. The GAD-7 assesses how often the
patient has suffered the seven core symptoms of GAD in
the last 2 weeks, with the possible responses being “Not
at all’} “On some days’; “On more than half of the days”
and “Almost every day” (scored 0-3, respectively, with a
total score ranging from O to 21). An overall score>10
indicated clinically relevant anxiety.

We used the Brief Illness Perception Questionnaire
(BIPQ), a nine-item tool, to gauge patients’ perceptions
of their illness across nine categories. A composite BIPQ
score—higher scores indicating a larger psychological
burden of illness—was calculated from the individual
domain scores (range:0-80). The BIPQ assesses the fol-
lowing illness perception domains: identity (symptoms
experienced); timeline-acute/chronic (perception of
length of disease); consequences (effect of disease on
one’s life); personal control (control over disease); treat-
ment control (perception of treatment impact); emo-
tional representations (emotional effect of disease);
illness coherence (understanding of disease); illness con-
cern (concern about disease); and cause (perceived cause
of disease). The cause item is an open-ended question
which asks patients to rank the top three factors they
believe caused their disease. The overall score was cal-
culated by adding the score of each item, with reversed
scores applied to items 3, 4, and 7. The total possible
score was between 0 and 80, with higher scores indicat-
ing more negative feelings about the disease [26]. The
Chinese version of the questionnaire had good psycho-
metric characteristics, with Cronbach a=0.77 [27].

The University of Toronto Atrial Fibrillation Severity
Scale (AFSS), a disease-specific scale, comprises three
parts. We chose the symptom component from Part 3 to
assess the AF symptoms, including seven common items
(heart palpitations, dyspnea at rest, dyspnea with activ-
ity, exercise intolerance, vertigo, fatigue at rest, and chest
pain). In this questionnaire, the severity of each symptom
is rated on a 6-point scale, ranging from 0 to 5 points.
The total score thus can range from 0 to 35 points, with
higher scores indicating more severe AF symptoms.This
scale demonstrates internal consistency with a Chron-
bach’s a of 0.67 for health care usage, 0.94 for AF burden,
and 0.72 for AF severity. Test-retest reliability at three
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months stands at r=0.71, r=0.75, and r=0.64 for health
care usage, AF burden, and AF severity respectively [28].

Data collection

Patients with PAF provided details on their age, sex, edu-
cational level, and employment status. The data collec-
tion was completed at a visit with administrative staff.
Additionally, we extracted clinical data from medical
records.

Data analysis

We employed IBM SPSS Statistics, version 26, for all
analyses (IBM, Armonk, NY, USA). For baseline con-
tinuous variables withed a normal distribution, we used
T tests to compare the CBT and TAU groups. We ana-
lyzed categorical data using the chi-squared test or Fish-
er’s exact test. For data that did not conform to a normal
distribution, we described it using the median and inter-
quartile range (IQR) and employed Mann—Whitney’s
U test to assess differences between the CBT and TAU
groups. We evaluated the efficacy of CBT by examining
the HRQoL score differences between the groups across
three time points, taking into account baseline covari-
ates, using Generalized Estimating Equations (GEE).

Results

Drop out

At the end of the 10th week, 38 patients in CBT group
had completed the trial, and 7 patients had dropped out.
The reasons were as follows: two dropped out due to
changing their usual residence, two discontinued treat-
ment because of unsatisfactory results, two dropped out
because of prepare for catheter ablation, and one person
withdrew because of a fall that required hospital treat-
ment. In the TUA, 42 people completed the treatment
and 3 people dropped out. Of them, two people volun-
tarily withdrew from the study, and one patient was
lost of follow-up. At the end of the 6-month follow up,
in CBT group 35 patients had completed the follow up.
Two patients were lost to follow-up because they did not
answer the phone, and one declined the follow-up invita-
tion. In TUA group, 37 patients had completed the follow
up, five patients lost to follow-up because they were not
contacted.

Demographic and clinical characteristics

In CBT group, the patients’ mean age was 60.78 years
(SD=7.5), and 30 patients (66.7%) were male. In TAU
group, the mean age was 61.67 years (SD=6.0), and 22
patients (66.7%) were male There was no significant dif-
ference between the CBT and TUA groups in terms of
sociodemographics and clinical characteristics (P>0.05).
(Table 2).
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Table 2 Patient Characteristics

CBT (N=45) TAU(N=45) t/x¥Z p
Age, mean years, mean 60.78(7.50)  61.67(5.78) -0.259 0.796
(IQR)
Gender, n (% male) 30(66.7%) 22(48.9%) 2915 0.088
Work status 0216 0642
Employed 14(31.1%) 12(26.7%)
Unemployed 31(68.9%) 33(73.3%)
marital status 0278 0598
single 8(17.6%) 9(22.2%)
married 37(82.4%) 35(77.8%)
Education 0119 0942
Elementary school 8(17.8%) 7(15.6%)
High school 9(20%) 10(22.2%)
College/university 28(62.2%) 28(62.2%)
Monthly income(¥) 0278 0870
<5000 16(35.6%) 17(37.8%)
5000~ 10,000 19(42.2%) 20(44.4%)
>10,000 10(22.2%) 8(17.8%)
Duration of illness 0.080 0.777
<1 years 37 38
>1 years 8 7
Comorbidities 1766 0.622
Arterial hypertension 10 8
Diabetes mellitus 4 4
Ischaemic heart disease 9 10
Heart failure 0 0
Obstructive sleep apnea 4 1
Previous stroke/ 0 1
TIAd(transient ischemic
attack)
Current medication, n (%) 5210 0074
Antiarrhythmics 3 11
Beta blockers 32 32
Anticoagulation 20 15
SF-12MCS, mean (SD) 37.317(7.15) 34.268(7.17) 2019 0.047
SF-12PCS, median (IQR) 39.3(9.15) 39(13.5) -0.303 0.762
GAD-7, median (IQR) 6 (6) 10(8) -1.084  0.071
PHQ-9, median (IQR) 10(9) 12(11.5) -0.598 0.55
BIPQ, median IQR) 46(8) 48(9) -1457 0.145
AFSS symptoms scale, 11(3.5) 11(3) -0.542 0588

median (IQR)
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At baseline, no significant difference was observed
between the CBT and TAU group in terms of the SF-12
PCS (Z=-0.303, p=0.762). However, the CBT group
exhibited a higher SF-12 MCS score compared to the
TAU group (37.317+7.151 vs. 34.268+7.170, p=0.047).
After adjusting for baseline covariates such as age, gen-
der, education, monthly income, employment status and
the initial SF-12 MCS scores, the generalized estimat-
ing equation indicated a significant increase over time
in both SF-12 PCS (Wald x* (2)=27.507, p<0.001) and
SF-12 MCS (Wald x2 (2)=191.373, p<0.001). Significant
group effect were evident in SF-12 MCS (p=5.053, 95%CI
(2.766, 7.34), p<0.001) and SF-12 PCS (B=-3.277,95%CI
(-5.745, -0.809), p=0.009). Apart from the PHQ-9 score,
between-group effects were observed in GAD-7, BIPQ
and AFSS symptoms scales. For a detailed breakdown,
refer to (Table 3).

Primary and secondary outcome

At the 6-month follow-up, the CBT group exhibited
a higher SF-12 Mental Component Score (MCS) of
50.26110.758 compared to 45.208%0.887 in the TAU
group, p<0.001. Additionally, the CBT group had
lower scores for GAD-7 (4.150+0.347 vs. 8.022+0.423,
p<0.001), BIPQ (34.700£0.432 vs. 38.026+0.318,
p<0.001), and AFSS (9.890+0.217 vs. 10.928+0.218,
p=0.001). In contrast, the SF-12 PCS scores
(44.212+£0.816 vs. 47.489+0.960, p=0.139) and the
PHQ-9 scores (8.419£0.713 vs. 10.409+0.741, p=0.794)
scores were comparable between both groups. Refer to
(Table 4) for a detailed breakdown.

The GEE analysis for each item of the BIPQ score
found significant between-group differences in items of
consequences (p<0.001), treatment control (p<0.001),
illness concern (p=0.019) and understanding (p<0.001).
In addition, all items had a significant time effect. These
data are presented in detail in Table 5.

Discussion

Our findings demonstrate that while both interventions
led to an overall improvement in patients’ mental com-
ponent of Health-Related Quality of Life (HRQoL) over
time, Cognitive Behavioral Therapy (CBT) elicited a more

Table 3 Generalized estimating equation predicting all assessments by time and group

Between group Within group
B SE 95% Cl p B SE 95% Cl p
Lower Upper Lower Upper
SF-12 PCS -3.277 1.260 -5.745 -0.809 0.009 -6.047 1.487 -8.960 -3.133 <0.001
SF-12 MCS 5053 1.167 2.766 7.340 <0.001 -10.94 1.3141 -13.515 -8.364 <0.001
GAD-7 -3.872 0.547 -4.943 -2.800 <0.001 0.889 0467 -0.026 1.804 0.057
PHQ-9 -1.990 1.028 -4.004 0.025 0.053 1.480 0.391 0.713 2.247 <0.001
BIPQ -3.356 0537 -4.408 -2.304 <0.001 11374 1.157 9.106 13.643 <0.001
AFSS symptoms scale -1.040 0.308 -1.644 -0.437 0.001 -0.039 0.345 -0.715 0.636 0.909
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Table 4 All assessments scores overtime and between-group differences at 6-month follow-up

Baseline (M +SE) Post-treatment (M + SE)

6-month Follow-up Between-group differences at 6month

(M+SE) follow-up
CBT TAU CBT TAU CBT TAU Estimated mean change p
(95%Cl)
SF-12PCS  40216£0.935 41.442+1217 4211310875 42.969+1.189 44.212+0.816 47489+0.960 -3.277 (-6.974,042) 0.139
SF-12MCS  37.317+1.054 34.268+1.058 48.579+0.763 40.036+0.894 50.261+0.758 45208+0.887 5.053 (1.628,8.478) <0.001
GAD 731120570 891140616 4.614+£0428 8636+0.535  4.150+0.347 8.022+0423 -3.872(-5476,-2.270) <0.001
PHQ 11.111£0916 11.889+0.885 9.568+0.822  11.004+0.697 8419+0.713  10409+0.741 -1.990 (-5.010,1.027) 0.794
BIPQ 4513320941 4940+£1.196  38.679+0.603 46.532+0.754 34.700+0432 38.026+0.318 -3.356 <0.001
(-4.931,-1.781)
AFSS 11.222+0.370 10.890+0.321 10.525+£0.228 11.280+0.217 9.890+0.217  10.928+0.218 -1.040 (-1.944,-0.137) 0011
symptoms
scale
Table 5 Generalized estimating equation analysis of the BIPQ items scores by time and group
Between group Within group
B Wald x? p B Wald x? p
Consequences -0.926 17.636 <0.001 1.36 78.861 <0.001
Timeline 0.376 0519 0471 1.298 33.992 <0.001
Personal control -0.559 0.293 0.588 -1.155 11.774 0.003
Treatment control 0.851 17912 <0.001 -0.847 7.941 0.019
Identity -0.274 0.249 0618 0.507 17.125 <0.001
lliness concern -0.592 5535 0.019 2446 112.067 <0.001
Understanding 1.486 30.162 <0.001 -1.983 200.863 <0.001
Emotional response -0.144 21.391 0.502 1.726 39.101 <0.001

significant improvement post-treatment. This aligns with
prior research indicating that mindfulness-based CBT
can enhance patients’ quality of life up to six months
post-intervention [29]. While several previous stud-
ies have shown quality of life improvements across both
physical and mental components in refractory patients
undergoing radiofrequency ablation [30, 31], our study
did not highlight a therapeutic advantage for physical
components of HRQoL. This discrepancy could be attrib-
uted to our study participants’ stable conditions, where
fundamental treatment was sufficient to aid the recovery
of physical function. A study by Pathak et al. reported
that the HRQoL of patients can be improved comprehen-
sively with the targeted management of various AF risk
factors. Our results, consistent with that study, suggest
that comprehensive interventions, involving physical and
mental dimensions, improve the HRQoL of patients with
AF [32]. The “hard” clinical endpoints such as stroke and
death should not be the sole indicators of treatment suc-
cess; patient perspective must also be emphasized.
Incorporating psychotherapy into the comprehensive
management of atrial fibrillation (AF) patients may con-
tribute to reducing the disease treatment burden [16, 33,
34].At the endpoint, the CBT group exhibited significant
improvements in anxiety symptoms, measured using the
GAD-7, a change not mirrored in the control group. This
corroborates findings from previous studies on Cardio-
vascular Disease (CVD) where CBT led to an immediate

reduction in anxiety compared to control conditions [35,
36]. As supported by robust evidence, CBT is effective in
alleviating anxiety symptoms [37, 38]. In this study, the
CBT module was tailored to the characteristics of AF
and proved to be efficacious in reducing anxiety in AF
patients. Interestingly, we also found an improvement in
the assessment of AF symptoms as measured by the AF
Symptom Severity (AFSS) after the CBT intervention
exclusively. This change could be interpreted from both
symptom and underlying pathophysiological mechanism
perspectives. Given that AF symptoms, which include
both heart-specific symptoms and nonspecific symptoms,
overlap with anxiety symptoms, CBT could indirectly
improve AF symptoms by reducing anxiety. Addition-
ally, anxiety disorders often manifest hyperactivity of
the sympathetic nervous system and the hypothalamic-
pituitary-adrenal (HPA) axis [39, 40], potentially increas-
ing cardiotoxicity and inducing systemic inflammatory
responses implicated in arrhythmias [41-43]. Therefore,
anxiety is deemed an independent risk factor for AF, and
future research should examine whether anxiety medi-
ates the improvement of AF symptoms following CBT.
Contradicting our findings, previous research revealed
no difference between CBT and Treatment as Usual
(TAU) groups concerning changes in depressive symp-
toms [44]. This discrepancy may stem from our treatment
protocol focusing more on improving anxiety symptoms
than depressive symptoms. It’s important to note that
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long-term psychological interventions are typically nec-
essary to address depressive symptoms effectively. Reavell
et al. found that CBT can improve depressive symptoms
in CVD [45], which is inconsistent with our results. The
inconsistency in conclusions may be due to the differ-
ent study protocols, as our treatment focused more on
improving anxiety symptoms.

Earlier studies have reported that CBT improves ill-
ness perceptions in patients with non-cardiac chest pain
and benign palpitations in the short and long term [46].
Likewise, improvement in symptom preoccupation in
AF patients following exposure-based therapy persisted
through a 6-month follow-up period. Such findings are
consistent with our own. We also found more signifi-
cant improvements in the CBT than in the TAU group
in terms of disease consequences, treatment control,
disease concern, and understanding of disease, confirm-
ing our hypothesis that CBT can correct patients’ dis-
torted disease perception and increase their self-efficacy,
enabling patients to focus less on symptoms and reduce
avoidance behaviors. Furthermore, we suggest that GAD
might be a more appropriate reference than item emo-
tion response of the BIPQ for judging patients’ mood
changes, despite the similar findings between our groups
regarding the emotional response. Illness perception is
also associated with medication adherence [13] and psy-
chological distress [47]. Changes in illness perception
may also be linked to increased interpersonal support
and skills gained from CBT that are lacking in TAU [48],
but further investigation is needed to substantiate this
theory.In terms of study feasibility and acceptability, our
attrition rate was relatively low at 15.6%, slightly higher
than rates reported in similar studies. Participant feed-
back suggested that travel distance for in-person sessions
was a hindrance.

In addition, we make a preliminary estimate of the
time costs. The initial evaluation lasted 0.5 h, the thera-
pist preparation time for each session was 0.5 h, the time
of each treatment session 1 h, the supervision every 5
weeks approximately 2.5 h, and the telephone notifica-
tion 10-15 min per person. Therefore, the total time
each therapist needed to devote to individual CBT was
approximatelyl8.75 h for every course of treatment.
However, the long-term investment was worthwhile, as
the results the patients had a more significant improve-
ment in quality of life after CBT invention than without
it, and the effect was maintained 6 months later.

Limitations of our study include a single-center study
design, and potential subject bias. The lack of ran-
domization and a younger sample than the general AF
population restrict the generalizability of our findings.
Additionally, the absence of continuous heart rhythm
measurements using an objective heart rate-checking
device and an assessment of the objective AF burden for
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accurately determining the occurrence of AF symptoms
represents another limitation.

Conclusion

The findings of our study underscore the significant
role of cognitive-behavioral therapy (CBT) in enhanc-
ing the mental component of Health-Related Quality of
Life (HRQoL) for patients with atrial fibrillation (AF).
Our study showed that despite various interventions, it
is the inclusion of CBT that potentially leads to notable
improvements in patient outcomes. Importantly, our
study revealed that CBT could significantly alleviate anxi-
ety symptoms and also positively impacted the subject
assessment of AF symptoms in AF patients. These results
offer valuable insights into the correlation between anxi-
ety symptoms and AF-specific manifestations, highlight-
ing the potential of CBT in managing these intertwined
conditions. Additionally, our findings suggested a pos-
sible shift in patient’s illness perceptions following a
CBT intervention. In conclusion, while acknowledging
the limitations, our study indicates the significant poten-
tial of integrating CBT in the therapeutic regimen for
patients with AF. Such an integration could lead to sub-
stantial improvements in HRQoL, reduce anxiety, and
improve symptom management, thus setting a promising
direction for future research in this area.

Abbreviations

AF Atrial fibrillation

PAF Paroxysmal atrial fibrillation

HRQolL  Health-Related Quality of Life

CBT Cognitive Behavioural Therapy

SF-12 Item Short Form Health Survey

MCS Mental Component Score

PCS Physical Component Score

GAD-7  General Anxiety Disorder-7

PHQ-9 Patient Health Questionnaire-9

AFSS University of Toronto Atrial Fibrillation Severity Scale
BIPQ Brief lliness Perception Questionnaire
CVDs Cardiovascular Diseases

GEE Generalized Estimating Equations

Acknowledgements

We acknowledge everyone who contributed towards the article who does not
meet the criteria for authorship including anyone who provided professional
writing services or materials.

Authors’ contributions

ZM is responsible for research design, data analysis and interpretation, and

is a major contributor in writing. XZ participated in research design and
implemented of the CBT Group intervention. SX implemented of the CBT
Group intervention. BX participated in data collection and analysis. QS is
responsible for provides guidance on research design, data statistical analysis
and manuscript writing. All authors read and approved the final manuscript.

Funding

The funds for this research come from National Natural Science Foundation
of China, Project No. 61972046 and the Project (RDY2022-36) supported by
Peking University People’s Hospital Scientific Research Development Funds.

Data Availability
Please contact author for data requests.



Minjie et al. BMIC Psychology (2023) 11:431

Declarations

Ethics approval and consent to participate

This research was sanctioned by Ethics Review Committee of Peking
University People’s Hospital in accordance with ethical protocol (2020PHB151).
Informed consent was obtained from all the participants. The study was
conducted in accordance to the Declaration of Helsinki.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
'Department of Medical Psychology, Peking University People’s Hospital,
Beijing, China

Received: 15 August 2023 / Accepted: 20 November 2023
Published online: 07 December 2023

References

1. Zoni-Berisso M, Lercari F, Carazza T, Domenicucci S. Epidemiology of atrial
fbrillation: European perspective. Clin Epidemiol. 2014;6(1):213-20. https://
doi.org/10.2147/CLEPS47385

2. Go AS, Hylek EM, Phillips KA, Chang YC, Henault LE, Selby JV, Singer DE.
Prevalence of diagnosed atrial fibrillation in adults: National implications for
rhythm management and Stroke prevention: the anticoagulation and risk
factors in atrial fibrillation (ATRIA) study. JAMA. 2001;285(18):2370-75. https://
doi.org/10.1001/jama.285.18.2370

3. SonYJ,Baek KH, Lee SJ, Seo EJ. Health-related quality of life and associated
factors in patients with atrial fibrillation: an integrative literature review.
Int J Environ Res Public Health. 2019;16(17). https://doi.org/10.3390/
ijerph16173042

4. Freeman JV, Simon DN, Go AS, Spertus J, Fonarow GC, Gersh BJ, Hylek EM,
Kowey PR, Mahaffey KW, Thomas LE, et al. Association between Atrial Fibrilla-
tion Symptoms, Quality of Life, and patient outcomes: results from the out-
comes Registry for Better Informed Treatment of Atrial Fibrillation (ORBIT-AF).
Circ Cardiovasc Qual Outcomes. 2015;8(4):393-02. https://doi.org/10.1161/
CIRCOUTCOMES.114.001303

5. Morillo CA, Verma A, Connolly SJ, Kuck KH, Nair GM, Champagne J, Sterns
LD, Beresh H, Healey JS, Natale A. Radiofrequency ablation vs antiarrhyth-
mic Drugs as first-line treatment of paroxysmal atrial fibrillation (RAAFT-2)
a randomized trial. JAMA. 2014;311(7):692-9. https://doi.org/10.1001/
jama.2014.467

6. Steg PG, Alam S, Chiang CE, Gamra H, Goethals M, Inoue H, Krapf L, Lewalter
T, Merioua |, Murin J, et al. Symptoms, functional status and quality of life in
patients with controlled and uncontrolled atrial fibrillation: data from the
RealiseAF cross-sectional international registry. Heart. 2012,98(3):195-201.
https://doi.org/10.1001/jama.2014.467

7. Thompson TS, Barksdale DJ, Sears SF, Mounsey JP, Pursell |, Gehi AK. The effect
of anxiety and depression on symptoms attributed to atrial fibrillation. Pacing
Clin Electrophysiol. 2014;37:439-46. https://doi.org/10.1111/pace.12292

8. Shen ZX, Sun YM, Gu HH, Zhang Y, Shen ZW, Liang XN, Ding D, Wang J.
Association between anxiety symptoms and atrial fibrillation in a community
cohort of Chinese older adults: a case-control study. BMC Cardiovasc Disord.
2021;21:471. https://doi.org/10.1186/512872-021-02278-x

9. DuH,Yang L, Hu Z, Zhang H. Anxiety is associated with higher recurrence
of atrial fibrillation after catheter ablation: a meta-analysis. Clin Cardiol.
2022;45:243-50. https://doi.org/10.1002/clc.23753

10.  Severino P Mariani MV, Maraone A, Piro A, Ceccacci A, Tarsitani L, Maestrini
V, Mancone M, Lavalle C, Pasquini M et al. Triggers for Atrial Fibrillation: The
Role of Anxiety. Cardiology Research and Practice 2019, 2019. https://doi.
0rg/10.1155/2019/1208505

11. Penela Maceda D, Berruezo A. Atrial fibrillation: not just an electric and
single organ Disease. Eur J Prev Cardiol. 2019;26(2):185-6. https://doi.
org/10.1177/2047487318816386

18.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Page 9 of 10

Taylor EC, O'Neill M, Hughes LD, Carroll S, Moss-Morris R. It's like a frog
leaping about in your chest”: lliness and treatment perceptions in persistent
atrial fibrillation. Br J Health Psychol. 2018;23:3-21. https://doi.org/10.1111/
bjhp.12267

Miyazaki M, Nakashima A, Nakamura Y, Sakamoto Y, Matsuo K, Goto M, Uchi-
yama M, Okamura K, Mitsutake R, Urata H, et al. Association between medica-
tion adherence and lliness perceptions in atrial fibrillation patients treated
with direct oral anticoagulants: an observational cross-sectional pilot study.
PLoS ONE. 2018;13:€0204814. https://doi.org/10.1371/journal.pone.0204814
Shan Q, Xinxin S, Zhijuan X, Rongjing D, Minjie Z. Effects of Cognitive Behav-
jor Therapy on Depression, lliness Perception, and Quality of Life in Atrial
Fibrillation patients. Front Psychiatry. 2022;830363. https://doi.org/10.2105/
ajph.94.3.361. 13.

Des Jarlais DC, Lyles C, Crepaz N. Improving the reporting quality of
Nonrandomized Evaluations of Behavioral and Public Health Interven-
tions: the TREND Statement. Am J Public Health. 2004,94:361-6. https://doi.
0rg/10.2105/ajph.94.3.361

Hindricks G, Potpara T, Dagres N, Arbelo E, Bax JJ, Blomstrom-Lundqvist C,
Boriani G, Castella M, Dan GA, Dilaveris PE, et al.: 2020 ESC guidelines for the
diagnosis and management of atrial fibrillation developed in collaboration
with the European Association for Cardio-Thoracic Surgery (EACTS): the Task
Force for the diagnosis and management of atrial fibrillation of the European
Society of Cardiology (ESC) developed with the special contribution of

the European Heart Rhythm Association (EHRA) of the ESC. Eur Heart J.
2021;42:373-498. https://doi.org/10.1093/eurheartj/ehaa6 12

Sarnholm J, Skaladattir H, Riick C, Klaveback S, Olafsdttir E, Pedersen SS,
Braunschweig F, Ljétsson B. Internet-delivered exposure-based therapy for
symptom preoccupation in atrial fibrillation: uncontrolled pilot trial. JMIR
Cardio. 2021;5:24524. https://doi.org/10.2196/24524

Beck JS. Cognitive Therapy: Basics and Beyond 1995.

Beck AT, Rush AJ, Shaw BF, Emery G. Cognitive Therapy of Depression 1979.
Chapman SA, St Hill CA, Little MM, Swanoski MT, Scheiner SR, Ware KB,
Lutfiyya MN. Adherence to treatment guidelines: the association between
Stroke risk stratified comparing CHADS2 and CHA2DS2-VASc score levels and
warfarin prescription for adult patients with atrial fibrillation. BMC Health Serv
Res. 2017;17:127. https://doi.org/10.1186/512913-017-2025-6

Ware JE Jr, Kosinski M, Keller SD. A 12-Item short-form Health Survey: con-
struction of scales and preliminary tests of reliability and validity. Med Care.
1996;34:220-33. https://doi.org/10.1097/00005650-199603000-00003
Kroenke K, Spitzer RL, Williams JBW. The PHQ-9: validity of a brief depres-
sion severity measure. J Gen Intern Med. 2001;16:606-13. https://doi.
0rg/10.1046/j.1525-1497.2001.016009606.x

Léwe B, Spitzer RL, Gréfe K, Kroenke K, Quenter A, Zipfel S, Buchholz C,

Witte S, Herzog W. Comparative validity of three screening questionnaires
for DSM-IV depressive disorders and physicians'diagnoses. J Affect Disord.
2004;78:131-40. https://doi.org/10.1016/50165-0327(02)00237-9

Yu X, Tam WW, Wong PT, Lam TH, Stewart SM. The Patient Health Question-
naire-9 for measuring depressive symptoms among the general population
in Hong Kong. Compr Psychiatry. 2012,53:95-102. https://doi.org/10.1016/j.
comppsych.2010.11.002

Spitzer RL, Kroenke K, Williams JBW, Léwe B. A brief measure for assessing
generalized anxiety disorder: the GAD-7. Arch Intern Med. 2006;166:1092-7.
https://doi.org/10.1001/archinte.166.10.1092

Broadbent E, Petrie KJ, Main J, Weinman J. The brief lliness perception
Questionnaire. J Psychosom Res. 2006;60:631-7. https://doi.org/10.1016/j.
jpsychores.2005.10.020

Yaqi M, Huiping L, Yajuan Y, Dan S, Lan M, Ting Z. Reliability test of the simpli-
fied version of the Chinese version of the Disease perception question-
naire in female Breast cancer patients. J Nurs. 2015;24:11-4. https://doi.
0rg/10.16460/.issn1008-9969.2015.24.011

Dorian P, Paguette M, Newman D, Green M, Connolly SJ, Talajic M, Roy

D. Quality of life improves with treatment in the Canadian trial of Atrial
Fibrillation. Am Heart J 2002. 2002;143:984-90. https://doi.org/10.1067/
mh;j.2002.122518

Malm D, Fridlund B, Ekblad H, Karlstrém P, Hag E, Pakpour AH. Effects of brief
mindfulness-based cognitive behavioural therapy on health-related quality
of life and sense of coherence in atrial fibrillation patients. Eur J Cardiovasc
Nurs. 2018;17:589-97. https://doi.org/10.1177/1474515118762796

Kuck KH, Firnkranz A, Chun KRJ, Metzner A, Ouyang F, Schltter M, Elvan

A, Lim HW, Kueffer FJ, Arentz T, et al. Cryoballoon or radiofrequency

ablation for symptomatic paroxysmal atrial fibrillation: Reintervention,


https://doi.org/10.2147/CLEP.S47385
https://doi.org/10.2147/CLEP.S47385
https://doi.org/10.1001/jama.285.18.2370
https://doi.org/10.1001/jama.285.18.2370
https://doi.org/10.3390/ijerph16173042
https://doi.org/10.3390/ijerph16173042
https://doi.org/10.1161/CIRCOUTCOMES.114.001303
https://doi.org/10.1161/CIRCOUTCOMES.114.001303
https://doi.org/10.1001/jama.2014.467
https://doi.org/10.1001/jama.2014.467
https://doi.org/10.1001/jama.2014.467
https://doi.org/10.1111/pace.12292
https://doi.org/10.1186/s12872-021-02278-x
https://doi.org/10.1002/clc.23753
https://doi.org/10.1155/2019/1208505
https://doi.org/10.1155/2019/1208505
https://doi.org/10.1177/2047487318816386
https://doi.org/10.1177/2047487318816386
https://doi.org/10.1111/bjhp.12267
https://doi.org/10.1111/bjhp.12267
https://doi.org/10.1371/journal.pone.0204814
https://doi.org/10.2105/ajph.94.3.361
https://doi.org/10.2105/ajph.94.3.361
https://doi.org/10.2105/ajph.94.3.361
https://doi.org/10.2105/ajph.94.3.361
https://doi.org/10.1093/eurheartj/ehaa612
https://doi.org/10.2196/24524
https://doi.org/10.1186/s12913-017-2025-6
https://doi.org/10.1097/00005650-199603000-00003
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1016/s0165-0327(02)00237-9
https://doi.org/10.1016/j.comppsych.2010.11.002
https://doi.org/10.1016/j.comppsych.2010.11.002
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1016/j.jpsychores.2005.10.020
https://doi.org/10.1016/j.jpsychores.2005.10.020
https://doi.org/10.16460/j.issn1008-9969.2015.24.011
https://doi.org/10.16460/j.issn1008-9969.2015.24.011
https://doi.org/10.1067/mhj.2002.122518
https://doi.org/10.1067/mhj.2002.122518
https://doi.org/10.1177/1474515118762796

Minjie et al. BMIC Psychology

32.

33.

34.

35.

36.

37.

38.

39.

(2023) 11:431

rehospitalization, and quality-of-life outcomes in the FIRE and ICE trial. Eur
Heart J. 2016;37:2858-65. https://doi.org/10.1093/eurheartj/ehw285
Reynolds MR, Walczak J, White SA, Cohen DJ, Wilber DJ. Improvements in
symptoms and quality of life in patients with paroxysmal atrial fibrillation
treated with radiofrequency catheter ablation versus antiarrhythmic Drugs.
Circ Cardiovasc Qual Outcomes. 2010;3:615-23. https://doi.org/10.1161/
CIRCOUTCOMES.110.957563

Pathak RK, Middeldorp ME, Meredith M, Mehta AB, Mahajan R, Wong CX,
Twomey D, Elliott AD, Kalman JM, Abhayaratna WP et al. Long-term effect of
goal-directed weight management in an atrial fibrillation cohort: A long-term
follow-up study (LEGACY). JACC 2015;65:2159-69. https://doi.org/10.1016/j.
jacc.2015.03.002

Steinberg BA, Dorian P, Anstrom KJ, Hess R, Mark DB, Noseworthy PA, Spertus
JA, Piccini JP. Patient-reported outcomes in Atrial Fibrillation Research: results
of a Clinicaltrials.gov Analysis. JACC: Clin Electrophysiol. 2019;5(5):599-605.
https://doi.org/10.1016/jjacep.2019.03.008

January CT,Wann LS, Calkins H, Chen LY, Cigarroa JE, Cleveland JC, Ellinor PT,
Ezekowitz MD, Field ME, Furie KL, et al. 2019 AHA/ACC/HRS focused update
of the 2014 AHA/ACC/HRS Guideline for the management of patients with
Atrial Fibrillation: a report of the American College of Cardiology/American
Heart Association Task Force on Clinical Practice guidelines and the heart
rhythm society in collaboration with the Society of thoracic surgeons. Circu-
lation. 2019;140:¢125-51. https://doi.org/10.1161/CIR.0000000000000665
Magén |, Casado L, Jurado-Barba R, Barnum H, Redondo MM, Hernandez AV,
Bueno H. Efficacy of psychological interventions on psychological outcomes
in coronary artery Disease: systematic review and meta-analysis. Psychol
Med. 2021;51:1846-60. https://doi.org/10.1017/50033291720000598
Parsons EM, Hiserodt M, Otto MW. Initial assessment of the feasibility and
efficacy of a scalable digital CBT for generalized anxiety and associated
health behaviors in a Cardiovascular Disease population. Contemp Clin Trials.
2023;124:107018. https://doi.org/10.1016/j.cct.2022.107018

Hollon SD, Stewart MO, Strunk D. Enduring effects for cognitive behavior
therapy in the treatment of depression and anxiety. Annu Rev Psychol.
2006;57:285-315. https://doi.org/10.1146/annurev.psych.57.102904.190044
Hofmann SG, Smits JAJ. Cognitive-behavioral therapy for adult anxiety
disorders: a meta-analysis of randomized placebo-controlled trials. J Clin
Psychiatry. 2008;69:621-32. https://doi.org/10.4088/jcp.v69n0415

Hughes JW, Watkins L, Blumenthal JA, Kuhn C, Sherwood A. Depression

and anxiety symptoms are related to increased 24-hour urinary norepi-
nephrine excretion among healthy middle-aged women. J Psychosom Res.
2004;57:353-8. https://doi.org/10.1016/j jpsychores.2004.02.016

40.

41.

42.

43.

44,

45.

46.

47.

48.

Page 10 of 10

Craske MG, Stein MB, Eley TC, Milad MR, Holmes A, Rapee RM, Wittchen HU.
Anxiety disorders. Nat Rev Dis Primers. 2017;3:17024. https://doi.org/10.1038/
nrdp.2017.24

Lampert R, Jamner L, Burg M, Dziura J, Brandt C, Liu H, Li F, Donovan T, Soufer
R. Triggering of symptomatic atrial fibrillation by negative emotion. J Am Coll
Cardiol. 2014;64:1533-4. https://doi.org/10.1016/jjacc.2014.07.959

Schnabel RB, Larson MG, Yamamoto JF, Sullivan LM, Pencina MJ, Meigs

JB, Tofler GH, Selhub J, Jacques PF, Wolf PA, et al. Relations of biomarkers

of distinct pathophysiological pathways and atrial fibrillation incidence

in the community. Circulation. 2010;121:200-7. https://doi.org/10.1161/
CIRCULATIONAHA.109.882241

Vogelzangs N, Beekman ATF, De Jonge P, Penninx BWJH. Anxiety disorders
and inflammation in a large adult cohort. Transl Psychiatry. 2013;3:0249.
https://doi.org/10.1038/tp.2013.27

Tully PJ, Turnbull DA, Horowitz JD, Beltrame JF, Baune BT, Sauer-Zavala S,
Baumeister H, Bean CG, Pinto RB, Cosh S, et al. Transdiagnostic cognitive-
behavioral therapy for depression and anxiety disorders in Cardiovascular
Disease patients: results from the CHAMPS Pilot-Feasibility Trial. Front Psychia-
try. 2022;13:741039. https://doi.org/10.3389/fpsyt 2022.741039

Reavell J, Hopkinson M, Clarkesmith D, Lane DA. Effectiveness of cognitive
behavioral therapy for depression and anxiety in patients with Cardiovas-
cular Disease: a systematic review and meta-analysis. Psychosom Med.
2018;80:742-53. https://doi.org/10.1097/PSY.0000000000000626

Jonsbu E, Martinsen EW, Morken G, Moum T, Dammen T. Change and
impact of lliness perceptions among patients with non-cardiac chest pain or
benign palpitations following three sessions of CBT. Behav Cogn Psychother.
2013;41:398-407. https://doi.org/10.1017/51352465813000179

McCabe PJ, Barnason SA. lliness perceptions, coping strategies, and
symptoms contribute to psychological distress in patients with recurrent
symptomatic atrial fibrillation. J Cardiovasc Nurs. 2012,27:431-44. https://doi.
0rg/10.1097/JCN.0b013e31821e7ab1

Ding YM, Liu CP, Xu HX, Wang MJ, Zhang JY, Gu JY, Cui Y, Wei L, Zhang Y.
Effect of social support on lliness perception in patients with atrial fibrillation
during blanking period: mediating role of sense of mastery. Nurs Open.
2023;10:115-22. https;//doi.org/10.1002/nop2.1284

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.1093/eurheartj/ehw285
https://doi.org/10.1161/CIRCOUTCOMES.110.957563
https://doi.org/10.1161/CIRCOUTCOMES.110.957563
https://doi.org/10.1016/j.jacc.2015.03.002
https://doi.org/10.1016/j.jacc.2015.03.002
https://doi.org/10.1016/j.jacep.2019.03.008
https://doi.org/10.1161/CIR.0000000000000665
https://doi.org/10.1017/S0033291720000598
https://doi.org/10.1016/j.cct.2022.107018
https://doi.org/10.1146/annurev.psych.57.102904.190044
https://doi.org/10.4088/jcp.v69n0415
https://doi.org/10.1016/j.jpsychores.2004.02.016
https://doi.org/10.1038/nrdp.2017.24
https://doi.org/10.1038/nrdp.2017.24
https://doi.org/10.1016/j.jacc.2014.07.959
https://doi.org/10.1161/CIRCULATIONAHA.109.882241
https://doi.org/10.1161/CIRCULATIONAHA.109.882241
https://doi.org/10.1038/tp.2013.27
https://doi.org/10.3389/fpsyt.2022.741039
https://doi.org/10.1097/PSY.0000000000000626
https://doi.org/10.1017/S1352465813000179
https://doi.org/10.1097/JCN.0b013e31821e7ab1
https://doi.org/10.1097/JCN.0b013e31821e7ab1
https://doi.org/10.1002/nop2.1284

	﻿The effects of cognitive behavioral therapy on health-related quality of life, anxiety, depression, illness perception, and in atrial fibrillation patients: a six-month longitudinal study
	﻿Abstract
	﻿Introduction
	﻿Method
	﻿Study design
	﻿Participants and sample size
	﻿Intervention and control setting
	﻿Outcomes and measurements
	﻿Data collection
	﻿Data analysis

	﻿Results
	﻿Drop out
	﻿Demographic and clinical characteristics
	﻿Primary and secondary outcome

	﻿Discussion
	﻿Conclusion
	﻿References


