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Abstract

Purpose Few studies have examined specific cognitive and behavioural responses to symptoms, which may impact health-
related outcomes, in conjunction with illness representations, as outlined by the Common-Sense-Model. Patients with atrial
fibrillation (AF) report poor quality-of-life (QoL) and high distress. This cross-sectional study investigated patterns/clusters
of cognitive and behavioural responses to illness, and illness perceptions, and relationships with QoL, depression and anxiety.
Methods AF patients (N=198) recruited at cardiology clinics completed the AF-Revised Illness Perception Questionnaire,
Atrial-Fibrillation-Effect-on-Quality-of-Life Questionnaire, Patient Health Questionnaire-8 and Generalized Anxiety Dis-
order Questionnaire. Cluster analysis used Ward’s and K-means methods. Hierarchical regressions examined relationships
between clusters with QoL, depression and anxiety.

Results Two clusters of cognitive and behavioural responses to symptoms were outlined; (1) ‘high avoidance’; (2) ‘low
symptom-focussing’. Patients in Cluster 1 had lower QoL (M =40.36, SD =18.40), greater symptoms of depression (M =7.20,
SD=5.71) and greater symptoms of anxiety (M =5.70, SD=5.90) compared to patients in Cluster 2 who had higher QoL
(M =59.03, SD=20.12), fewer symptoms of depression (M =3.53, SD=23.56) and fewer symptoms of anxiety (M =2.56,
SD=3.56).

Two illness representation clusters were outlined; (1) ‘high coherence and treatment control’, (2) ‘negative illness and
emotional representations’. Patients in Cluster 2 had significantly lower QoL (M =46.57, SD=19.94), greater symptoms of
depression (M =6.12, SD=5.31) and greater symptoms of anxiety (M =4.70, SD=5.27), compared with patients in Cluster
1 who had higher QoL (M =61.52, SD=21.38), fewer symptoms of depression (M =2.85, SD =2.97) and fewer symptoms
of anxiety (M =2.16, SD=3.63).

Overall, clusters of cognitive and behavioural responses to symptoms, and illness perceptions significantly explained between
14 and 29% of the variance in QoL, depression and anxiety.

Conclusion Patterns of cognitive and behavioural responses to symptoms, and illness perceptions are important correlates
of health-related outcomes in AF patients.

Keywords Atrial fibrillation - Quality of life - Anxiety - Depression - Illness perceptions - Cognitive and behavioural
responses to symptoms - Cluster analysis
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Using cluster analysis, this study examined whether specific
patterns of illness-related cognitions and behaviours existed,

@ Springer


http://orcid.org/0000-0001-5736-7629
http://crossmark.crossref.org/dialog/?doi=10.1007/s11136-021-03006-w&domain=pdf

1416

Quality of Life Research (2022) 31:1415-1425

and whether these patterns were related to differences in
QoL, anxiety and depression.

This study found two illness-related cognitive patterns
and two behavioural patterns of responding to AF. Patients
who had a greater perceived understanding of their illness
and treatment had greater QoL and lower distress than peo-
ple who had more negative perceptions of their illness (such
as that AF has greater consequences). Individuals who were
more likely to avoid activities or engage in excessive rest
due to their symptoms had greater distress and poorer QoL,
than individuals who focussed less on their symptoms and
reported less behavioural avoidance.

Findings from this study indicate the importance of iden-
tifying patterns of illness-related cognitions and behaviours
which may help identify those at greater risk of poor health-
related outcomes in a clinical setting.

Introduction

Atrial fibrillation (AF) is a common heart-rhythm disorder,
characterised by symptoms including heart palpitations,
shortness of breath and fatigue. AF patients experience high
levels of distress (anxiety and depression) and poor quality
of life (QoL) [1, 2]. Procedural treatments may successfully
restore sinus rhythm, but they do not always show a con-
comitant improvement in distress or QoL [3-5].

Previous research suggests that the way AF patients view
their illness (illness perceptions) may provide insight into
poor QoL. For example, beliefs that AF had greater conse-
quences on everyday life was associated with poorer QoL
[6]. In addition, a qualitative study outlined the importance
of patients’ behavioural responses to symptoms, in impact-
ing health-related outcomes such as distress. Patients who
reported beliefs that the symptoms of AF were unpredict-
able, also reported behavioural responses such as avoidance,
excessive resting behaviours, or all-or-nothing behaviours
(over-activity and underactivity), a perceived lack of control
of self-management of symptoms, and heightened distress
[6].

The Common-Sense Model (CSM) [7, 8] is a theoretical
framework, used to understand how patients’ cognitive and
behavioural responses to illness may inform health-related
outcomes. The CSM suggests a dynamic bi-directional influ-
ence of illness perceptions on coping behaviours/behavioural
responses to symptoms. Appraisal of the efficacy of behav-
ioural responses to symptoms may inform outcomes such as
distress and QoL. The CSM has been widely supported in
cardiovascular illnesses including myocardial infarction and
heart disease, and to a lesser extent in AF. However much
of this research specifically relates to illness perceptions
and general coping, and in comparison, very little research
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has been conducted into specific behavioural responses and
potential associations with outcome [9-11].

Furthermore, in relation to methodology, illness per-
ceptions are often conceptualised as individual items. For
instance, these include illness identity (attributed symp-
toms), timeline (chronic/acute), cyclic timeline (recurrence
of illness/symptoms), consequences (impact on the illness
on everyday life), personal control (self-management of
symptoms), treatment control (management of symptoms
through pharmacological/surgical means), illness coherence
(perceived understanding of the illness including symptoms,
causes and management), and emotional representations of
illness [8, 12]. However, the original CSM indicated that ill-
ness perceptions should be viewed as clusters, or patterns of
beliefs, forming an illness schema or illness representation
[8]. In line with Leventhal’s concept, there has been some
effort to identify patterns of illness beliefs in other long-term
conditions (LTCs), to develop more theoretically meaning-
ful illness representation profiles [13, 14]. For example,
McCorry et al. identified two illness perception clusters
predicting distress in breast cancer patients [15]. Patients in
Cluster 1 had stronger beliefs about chronic and cyclic time-
line, more negative consequences, lower illness coherence
and personal and treatment control than patients in Cluster 2.
Cluster membership predicted 25% of the variance in anxi-
ety symptoms at diagnosis and 10% of the variance after 6
months. Similarly, cluster membership predicted 21% of the
variance in depressive symptoms at diagnosis and 11% after
6 months. These studies indicate that illness schemas may
help to profile patients most at risk of negative outcomes
such as distress and poor QoL [13, 16].

Similar to illness perceptions, behavioural responses to
illness are commonly examined as individual items, rather
than clusters. In line with the CSM, patients may have pat-
terns of coping with, and managing, illness. Additionally, the
majority of previous research examining patients’ responses
to illness, focusses on more generic models of coping, i.e.
the stress and coping paradigm proposed by Lazarus & Folk-
man, which outline broad coping responses which can be
applied to general stress-related responses [17, 18]. In con-
trast, examining more specific illness-related responses [19]
may more accurately capture idiosyncratic responses to AF.

To our knowledge, no previous research has examined
illness representation profiles, or cognitive and behavioural
responses to symptoms profiles in AF patients. Identifying
AF-specific illness profiles associated with poor QoL, anxi-
ety and depression, may allow at-risk patients to be targeted
for intervention. This study aims to (1) examine possible
illness representation clusters and specific behavioural
responses clusters in AF patients and (2) examine the asso-
ciation between illness representation cluster and cognitive
and behavioural responses to symptoms (CBRS) cluster with
AF-specific QoL, anxiety and depression.
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Methods
Participants and procedure

Participants were recruited from cardiology out-patient
clinics and online from the Atrial Fibrillation Association
(AFA) website. Patients diagnosed with persistent AF, who
were fluent in English, and had no severe co-morbidities
(classified as severe heart failure, active cancer, demen-
tia or hospitalisation for diabetes in the past year) were
included. Participants were given questionnaires in clinic
or online to complete and returned in clinic/online. Of
246 eligible patients approached in clinic, 174 consented
to participate (71% response rate) and a further 24 were
recruited online; (N =198). This cross-sectional study was
part of a larger longitudinal study. Ethical approval was
granted from the National Health Service Research Eth-
ics Committee (London Bloomsbury REC: 14/L.0/2148).

Measures

Clinical and demographic variables including gender, age,
treatment procedures due to be undertaken, and whether
previous treatment procedures (catheter ablation or cardio-
version) were obtained from patients’ questionnaires and
medical notes. Patients who are more symptomatic seek
procedural treatment [20]. We therefore included treat-
ment-related variables to examine any potential impact on
QoL and distress outcomes.

The Atrial Fibrillation Revised lliness Perception
Questionnaire (AF-IPQ-R)

The Atrial Fibrillation Revised Illness Perception Ques-
tionnaire (AF-IPQ-R); [6] is a modified version of the
Revised Illness Perception Questionnaire [12], specific to
AF patients. The AF-IPQ-R has good construct validity
and test-retest reliability [6]. The AF-IPQ-R components
remain the same as the IPQ-R (identity, timeline (chronic/
acute), cyclic timeline, treatment and personal control,
consequences, coherence) except the causes scale was
modified to a triggers scale consisting of emotional, health
behaviours and over-exertion triggers. The treatment con-
trol component was also divided into subscales, relating to
procedural- and pharmacological treatments. Satisfactory
reliability was evidenced in the current sample a =.62.

The Cognitive and Behavioural Responses to Symptoms
Questionnaire (CBRQ)

The Cognitive and Behavioural Responses to Symptoms
Questionnaire (CBRQ) [21] is a 40-item questionnaire
with two scales measuring cognitive and behavioural
responses to symptoms on a five-point Likert-type scale
(0O =never to 4 =all the time). Based on qualitative AF
research and other previous studies, the embarrassment
avoidance scale was removed, and the behavioural compo-
nent divided into three subscales [22]. The CBRQ there-
fore consisted of four cognitive subscales (fear avoidance,
catastrophising, damaging beliefs, and symptom focus)
and three behavioural subscales (resting, avoidance and
all-or-nothing behaviours). The CBRQ has evidenced good
internal reliability [21] and showed good reliability in the
current sample a =.92.

The Atrial Fibrillation Effect on Quality of Life (AFEQT)

The Atrial Fibrillation Effect on Quality of Life (AFEQT)
[23] measures AF-specific QoL consisting of four scales
examining; symptoms, activities, treatment concern and
treatment satisfaction, providing an overall health score. A
seven-point Likert-type scale (from ‘not at all’ to ‘extremely
limited’) is used in all components. The AFEQT evidences
good test—retest reliability and construct validity [24] and
strong reliability in the current sample a=.76.

The Patient Health Questionnaire (PHQ-8)

The Patient Health Questionnaire (PHQ-8) [25] measures
symptoms of depression, using 8 items omitting the ninth
item on suicide of the PHQ-9 [26]. Scoring uses a four-point
Likert-type scale, with a sum score of > 10 indicating clini-
cally relevant depression. It is used widely in patients with
cardiovascular disease with high validity and reliability [25]
including in the current sample (a=.88).

The Generalized Anxiety Disorder Questionnaire (GAD-7)

The Generalized Anxiety Disorder Questionnaire (GAD-
7) [27] is a 7-item measure of anxiety symptoms, using a
four-point Likert-type scale. A sum score of > 10 indicates
clinically relevant anxiety. The GAD-7 has evidenced good
validity [27] and showed strong reliability in the current
sample a=.92).

Statistical analysis
An A-Priori power analysis was conducted for sample size

estimation. Based on previous studies with a large effect size
[15, 28], an alpha of 0.05, power of 0.95 and 7 predictors,

@ Springer



1418

Quality of Life Research (2022) 31:1415-1425

the proposed sample size was N=61. Mean imputation was
used to account for missing data, as less than 5% of the data
were missing [29]. The significance level of p <0.05 was
used throughout the analysis.

Cluster analyses were conducted in SPSS (Version 25). A
two-step cluster analysis was conducted. Pre-clustering was
first conducted with Ward’s method [30] to determine the
number of clusters. As an agglomerative method, it clusters
similar elements minimising the variance within clusters at
each stage of grouping. Ward’s method uses a data-driven
approach to develop the optimum number of clusters, rather
than arbitrary choice [31]. With the number of clusters
confirmed by pre-clustering, K-means analysis was sub-
sequently conducted. K-means analysis is less sensitive to
outliers compared with other clustering methods, maxim-
ises inter-group differences, minimises intra-group differ-
ences and separates observations into uniform groups [32,
33]. Previous research has also indicated that the two-step
clustering method is most reliable in detecting the number
of sub-groups, classification of observations to groups, and
for replicability [34-36]. Specifically previous research has
indicated that the two-step method combining hierarchical
and non-hierarchical procedures is most effective in identi-
fying patterns of illness representations across individuals
[13]. Z scores were used and squared Euclidean distance
was used as the proximity measure. The final clusters were
discussed between internal and external researchers and
determined by interpretability and previous research.

Following the cluster analysis, preliminary univariate
analysis was examined; Independent samples #-tests exam-
ined whether there were significant differences between ill-
ness representation cluster and CBRS cluster for (1) QoL,
(2) depression and (3) anxiety.

Table 1 Illness representation clusters

Finally, three hierarchical regression analyses were con-
ducted relating to each outcome (1) QoL, (2) depression and
(3) anxiety. Demographic and clinical variables including
age, gender, whether patients had experienced previous car-
dioversions or catheter ablations, and upcoming procedural
treatments, were entered into block one, illness representa-
tion clusters were entered into block two and CBRS clus-
ters were entered into block three. Previous research has
established significant associations between illness repre-
sentations and patient-reported outcomes, but has examined
coping responses to a lesser extent [19]. Entering illness
representations first, and on a separate step, helps determine
any additional contribution of coping responses in explain-
ing the variance.

Results
Cluster analysis

Mean age of the sample was 64 years (SD=9.0). The major-
ity were white British (97%) and male (77%). For both ill-
ness representation, and CBRS cluster analyses when using
Ward’s method, the agglomeration schedule did not exhibit a
clear cut ‘dog-leg’ representing the number of clusters in the
sample, however indicated change around the low numbers,
suggestive of a small number of clusters. Similarly, the hori-
zontal distance in the dendrogram indicated the number of
clusters to be less than five, with most change between two
and three, therefore the number of clusters was set at two.
As determined by Ward’s method, K-means analysis was
conducted with two clusters for both the illness represen-
tation and CBRS cluster analyses. Tables 1 and 2 outline

Total sample mean (SD) High coherence and Negative illness and emo-  F Sig.

treatment control tional representations

Mean (SD) Mean (SD)

N=84 N=144
Illness identity 6.68 (3.10) 5.36 (2.89) 7.24(2.98) 16.48 <.001
Timeline (chronic/acute) 17.34 (4.15) 16.36 (4.27) 17.75 (4.04) 4.68 126
Consequences 20.14 (4.24) 18.03 (4.85) 21.01 (3.65) 22.29 <.001
Personal control 14.24 (3.57) 12.69 (3.94) 14.88 (3.21) 16.63 <.001
Illness coherence 16.57 (4.53) 17.91 (5.66) 16.01 (3.86) 7.50 .002
Cyclic timeline 10.87 (3.53) 8.47 (3.06) 11.87 (3.22) 47.10 <.001
Emotional representations 20.09 (4.49) 16.91 (4.90) 21.40 (3.58) 51.42 <.001
Emotional triggers 13.86 (4.49) 9.71 (3.21) 15.59 (3.13) 142.61 <.001
Health behaviour triggers 19.14 (5.31) 14.10 (5.12) 21.22 (3.77) 117.11 <.001
Overexertion triggers 9.32 (2.65) 7.29 (2.66) 10.16 (2.14) 63.24 <.001
Treatment control (anticoagulant) 18.25 (2.58) 19.24 (2.58) 17.84 (2.47) 12.79 .007
Treatment control (procedures) 17.35 (2.45) 17.76 (2.92) 17.19 (2.22) 2.26 .092

CBRS Cognitive and behavioural responses to symptoms items
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Table 2 Cognitive and behavioural responses to illness cluster
Total sample mean (SD) High avoidance cluster Low symptom-focussing and F Sig.
Mean (SD) avoidance cluster
N=84 Mean (SD)
N=114

Fear avoidance 18.04 (4.36) 21.37 (3.09) 15.58 (3.47) 150.23 <0.001
Catastrophising 8.13 (2.41) 8.93 (2.49) 7.54 (2.18) 17.38 <0.001
Damaging 15.91 (3.33) 18.00 (2.97) 14.36 (2.67) 81.60 <0.001
Symptom focus 17.82 (4.75) 20.54 (4.17) 15.82 (4.12) 62.67 <0.001
All-or-nothing 10.37 (3.90) 12.28 (4.20) 8.96 (2.97) 4241 <0.001
Avoidance 13.22 (5.20) 17.62 (4.47) 9.98 (2.74) 220.26 <0.001
Resting 9.65 (3.32) 12.04 (3.18) 7.89 (2.10) 122.37 <0.001

mean values and ANOVAs for each cluster analysis. In rela-
tion to illness representations, Cluster 1 was labelled, ‘high
coherence and treatment control’ and Cluster 2 was labelled
‘negative illness and emotional representations. Patients
in ‘high coherence and treatment control’ group (N=44)
seemed to have more overall positive beliefs about their AF
than patients in the ‘negative illness and emotional repre-
sentations’ group. They were characterised by higher illness
coherence beliefs, lower perceptions that AF was cyclic and
lower scores on perceived triggers of AF. The triggers scale
related to beliefs that AF symptoms could be triggered by
emotional factors, such as stress, health behaviour/illness
factors, such as other cardiovascular disease or smoking, or
overexertion factors, including pushing themselves too hard.
Patients in the ‘high coherence and treatment control’ group
also held stronger beliefs about pharmacological treatment
control (i.e. anticoagulants, but not procedural treatment
control) in comparison to patients in the ‘negative illness
and emotional representations’ group. Conversely, patients
categorised into ‘negative illness and emotional representa-
tions’ (N=100) attributed more symptoms to AF (illness
identity), had more negative emotional representations
about AF, stronger beliefs that AF was cyclic, had greater
consequences, and higher levels of personal control, than
patients in ‘high coherence and treatment control’. Patients
in the ‘negative illness and emotional representations’ group
scored highly on all trigger items, but particularly in rela-
tion to health-behaviour/illness triggers (including triggers
such as alcohol, smoking, medication, other cardiovascular
disease and diet).

In relation to CBRS clusters, Cluster 1 was labelled ‘high
avoidance’. Patients in the ‘high avoidance’ cluster (N =_84)
had more negative cognitive responses to symptoms and
engaged in all of the unhelpful symptom behaviours. The
cognitive pattern most distinct to the ‘high avoidance’ clus-
ter was fear avoidance and the most dominant behaviours
were avoidance and resting.

Cluster 2 was labelled ‘low symptom-focussing and
avoidance’. Patients in Cluster 2 generally evidenced more

positive CBRS. Patients in the ‘low symptom-focussing and
avoidance’ group did not engage as much as patients in the
‘high avoidance’ cluster, in unhelpful cognitive responses
and exhibited less fear avoidance beliefs, beliefs that symp-
toms were damaging, and focussing on symptoms. Patients
in Cluster 2 scored lower in behavioural responses to symp-
toms (resting and all-or-nothing). Additionally, patients in
the ‘low symptom-focussing and avoidance’ group scored
much lower than patients in the ‘high avoidance’ cluster on
avoidance behaviours.

Relationship between illness representation clusters
and CBRS clusters with quality of life, depression
and anxiety

Preliminary analysis was first conducted using independent
samples t-tests to examine significant differences in QoL,
depression and anxiety between clusters. When examin-
ing CBRS Clusters, patients in Cluster 1, ‘high avoidance”’,
had significantly lower QoL (M =40.36, SD =18.40) than
patients in Cluster 2 ‘low symptom focussing and avoid-
ance’ (M=59.03, SD=20.12); (#(184)=—-6.72, p<0.001).
Patients in Cluster 1 also had significantly higher depression
(M=7.20, SD=5.71) compared with patients in Cluster 2
(M=3.53, SD=3.56); (#(189)=3.68, p<0.001). Accord-
ing to clinical-cut-offs [25], Cluster 1 patients on average
indicated clinically mild symptoms of depression (scores
between 5 and 9), compared to patients in Cluster 1 who,
on average, had minimal symptoms of depression (scores
between 0 and 4). Similarly patients in Cluster 1 had signifi-
cantly higher anxiety (M =5.70, SD=5.90) compared with
patients in Cluster 2 (M =2.56, SD=3.56); (#(189)=3.35,
p=0.01). According to suggested clinical cut-offs [27]
patients in Cluster 1 on average scored clinically moderate
anxiety symptoms (scoring 5-9) compared with patients in
Cluster 1 who on average had minimal anxiety symptoms
(scoring 0-4).

Preliminary analysis was also conducted to examine sig-
nificant differences between illness representation clusters
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with outcomes (QoL, anxiety and depression). Independ-
ent samples 7-tests found that patients in illness perception
Cluster 2, ‘negative illness and emotional representations’,
had significantly lower QoL (M =46.57, SD=19.94) than in
Cluster 1 ‘high coherence and treatment control’ (M =61.52,
SD=21.38); (#(101)=—4.55, p <0.001). Patients in illness
perception Cluster 2 also had significantly higher depression
(M=6.12, SD=5.31) compared with patients in Cluster 1
(M=2.85,SD=2.97); (#(189)=4.40, p <0.001). According
to clinical-cut-offs [25] Cluster 2 patients on average indi-
cated mild symptoms of depression (scores between 5 and
9), compared to patients in Cluster 1 who, on average, had
minimal symptoms of depression (scores between 0 and 4).
Similarly patients in illness perception Cluster 2 had signifi-
cantly higher anxiety (M =4.70, SD=5.27) compared with
patients in Cluster 1 (M =2.16, SD=3.63); (#(189)=4.55,
p<0.001). Patients in both Cluster 1 and 2 on average scored
minimal anxiety symptoms (scoring 0—4) [27].

Hierarchical regression analyses were conducted relating
to: (1) QoL, (2) depression, (3) anxiety. In each of the three
regression models, the total overall variance explained (R%)
is outlined, followed by examining the percentage variance
explained by each block (block 1: clinical/demographic vari-
ables, block 2: illness representation cluster, and block 3:
CBRS cluster) and an overview of the final model.

The variables in the first regression model (See Table 3)
explained 29% of the variance overall in QoL (F(7,
185)=10.88, p<0.001, R?= .29). In block 1, clinical and
demographic variables significantly explained 11% of the
variance in QoL, F(5,187)=4.64, p=0.001, R>=0.11. In
block 2, illness representation cluster membership explained
an additional 7.4% variance (F(6, 186)=6.97, p<0.001,
R*=.184; AR*=0.07, p<0.001). In the third, final block,
CBRS cluster significantly explained an additional 10.8%
of the variance in QoL, over block 2 (R*=0.29; AR*=0.11,
p<0.001). Overall the whole model indicated that illness
representations significantly contributed to the model:
patients in the ‘high coherence and treatment control’ group
(M=61.52, SD=21.38) reported a significantly higher QoL
score, by 9.06 units, than patients in the ‘negative illness and
emotional representations’ group (M =46.57, SD=19.94;
B=9.06, #(192)=2.97, p=0.03). Cognitive and behav-
ioural responses to symptoms cluster also significantly con-
tributed to the final model: Patients in the ‘low symptom-
focussing, and avoidance’ group reported a significantly
higher QoL score than patients in the ‘high avoidance’
cluster (M =40.36, SD =18.40) than patients in the ‘High
avoidance and ‘low symptom-focussing, and avoidance’
cluster (M =59.03, SD=20.12) by 14.87 units (B=14.87,
1(192)=5.41, p<0.001).

The second regression (Table 4) explained 20.2% of
the variance in symptoms of depression overall (F(7,
182)=6.56, p<0.001, R2=O.20). In block 1, clinical and
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Table 3 Hierarchical regression examining QoL

B (S.E.) Beta
Block 1
Age 0.04 (0.18) 0.01
Gender (female) —15.64 (3.55) —0.31%**
Previous cardioversions 1.17 (3.27) 0.03
Previous catheter ablations 6.80 (3.65) 0.13
Treatment procedure 1.42 (2.80) 0.04
Block 2
Age —-0.07 (0.17) —-0.30
Gender (female) —13.38 (3.46) —3.87#**
Previous cardioversions 1.56 (3.14) 0.04
Previous catheter ablations 5.02 (3.53) 0.10
Treatment procedure 2.08 (2.70) 0.06
Illness representation cluster 13.00 (3.17) 4.09%*%*
Block 3
Age —0.09 (0.16) -0.03
Gender (female) —11.77 (3.24) —0.24%#:%%
Previous cardioversions 0.53 (2.94) 0.01
Previous catheter ablations 3.83 (3.31) 0.08
Treatment procedure 2.68 (2.52) 0.07
Illness representation cluster 9.06 (3.05) 0.20%*
CBRS cluster 14.87 (2.80) 0.34%%*%

Block 1 R*=0.11, Block 2 R?>=0.18, AR? for block 2=0.07
(p<0.001), AR? for block 3=0.11 (p <0.001)

B unstandardized regression coefficient, S.E. Standard error, Beta
standardised regression coefficient

#p <0.05, #¥p <0.01, #¥p <0.001

demographic variables did not significantly contribute to the
model (F(5, 184)=1.68 p=0.14). In block 2, illness repre-
sentation cluster membership significantly explained 12.4%
of the variance in depression (F(6,183)=4.32, p <0.001,
R>=.12; AR?>=0.08, p <0.001. In block 3, CBRS cluster
significantly explained an additional 7.8% of the variance
(R*=.20; AR?>=0.08, p <0.001). Overall, the whole model
indicated that illness representations significantly contrib-
uted to the model: patients in the ‘high coherence and treat-
ment control’ group (M =2.84, SD=2.97) reported a signifi-
cantly lower depression scores, by 2.22 units, than patients
in the ‘negative illness and emotional representations’
group (M =6.12, SD=5.31, B=-2.22, #(192)=-3.07,
p=0.002). Cognitive and behavioural responses to symp-
toms clusters also significantly contributed to explaining the
final model: Patients in the ‘low symptom-focussing and
avoidance’ group reported a significantly lower depression
scores (M =3.53, SD=3.56) than patients in the ‘high avoid-
ance’ cluster (M =7.20, SD=5.71) by 2.81 units (B=-2.81,
1(189)=-4.20, p<0.001).

The third regression model (Table 5) explained
14.7% of the variance in anxiety symptoms overall
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Table 4 Hierarchical regression examining depression Table 5 Hierarchical regression examining anxiety

B(S.E.) Beta B(S.E.) Beta
Block 1 Block 1
Age —0.08 (0.04) -0.14 Age —0.10 (0.04) —0.19%%*
Gender (female) 1.72 (0.85) 0.15% Gender (female) 1.67 (0.85) 0.15
Previous cardioversions —0.78 (0.76) —-0.08 Previous cardioversions —0.77 (0.76) —-0.08
Previous catheter ablations —0.11 (0.85) —-0.01 Previous catheter ablations 0.19 (0.85) 0.02
Treatment procedure —0.31 (0.66) -0.04 Treatment procedure 0.46 (0.66) 0.05
Block 2 Block 2
Age —0.05 (0.40) —0.10 Age —0.09 (0.04) —0.16%*
Gender (female) 1.23 (0.82) 0.11 Gender (female) 1.32 (0.84) 0.12
Previous cardioversions —0.90 (0.73) —-0.09 Previous cardioversions —0.86 (0.75) —-0.09
Previous catheter ablations 0.32 (0.82) 0.03 Previous catheter ablations 0.51 (0.84) 0.04
Treatment procedure —0.44 (0.63) —0.05 Treatment procedure 0.37 (0.65) 0.04
Illness representation cluster —3.00(0.73) —0.29%** Illness representation cluster —2.19(0.75) —-0.21%
Block 3 Block 3
Age —0.05 (0.04) —-0.09 Age —0.09 (0.40) —0.15*
Gender (female) 0.90 (0.79) 0.80 Gender (female) 1.02 (0.82) 0.09
Previous cardioversions —0.74 (0.70) —0.08 Previous cardioversions —0.72 (0.73) —-0.07
Previous catheter ablations 0.58 (0.79) 0.05 Previous catheter ablations 0.73 (0.82) 0.06
Treatment procedure —0.51 (0.61) —0.06 Treatment procedure 0.31 (0.63) 0.04
Illness representation cluster —2.23(0.73) —0.22%* Illness representation cluster —1.51 (0.76) —0.15%
CBRS cluster —2.81(0.67) —0.29%** CBRS cluster —2.45(0.70) —0.25%%*

Block 1 R*=0.04, Block 2 R?>=0.12, AR* for block 2=0.08
(p<0.001), AR? for block 3=0.08 (p <0.001)

Bunstandardized regression  coefficient,
Beta standardised regression coefficient

#p <0.05, #¥p <0.01, #¥p <0.001

S.E.standard  error,

(F(7,182)=4.47, p<0.001, R*=0.15). In block 1, clini-
cal and demographic variables did not significantly con-
tribute to the model (F(5, 184)=182, p=0.11). In block
2, illness representation cluster significantly explained
8.9% of the variance (F(6, 183)=2.98, p=0.01, R*=.09;
AR?*=0.04, p=0.004). In block 3, CBRS cluster explained
an additional 5.8% of the variance in anxiety (R>=.15;
AR?>=0.06, p=0.001). Overall, the whole model indicated
that illness representations significantly contributed to the
model: patients in the ‘high coherence and treatment con-
trol’ group (M =2.16, SD =3.63) had significantly lower
anxiety scores, by 1.51 units, than patients in the ‘negative
illness and emotional representations’ group (M =4.70,
SD=5.27, B=-1.51, #(189) =—-2.00, p <0.05). Cogni-
tive and behavioural responses to symptoms clusters also
significantly contributed to explaining the final model
for anxiety: Patients in the ‘low symptom-focussing and
avoidance’ group reported a significantly lower anxiety
scores (M =2.56, SD =3.56) than patients in the ‘high
avoidance’ cluster scores (M =5.70, SD=5.90) by 2.45
units (#(189)=-3.51, p=0.01).

Block 1 R?>=0.05, Block 2 R*=0.09, AR?> for block 2=0.04
(p=0.004), AR? for block 3=0.06 (p=0.001)

Bunstandardized regression  coefficient,
Beta standardised regression coefficient

#p <0.05, #¥p <0.01, #¥p <0.001

S.E.standard  error,

Discussion

Two distinct clusters of illness representations and CBRS
were found in AF patients. Cluster groups significantly
differed in all CBRQ subscales. The majority of AF-IPQR
subscales also significantly differed between cluster group,
except timeline and procedural treatment control (although
significant differences were found for pharmacological
treatment control between clusters). For illness represen-
tations, the principle distinction between clusters related to
high and lower beliefs about personal and pharmacological
treatment control, AF triggers, and illness coherence. For
CBRS, cluster membership was distinguished by high or
lower fear avoidance and damaging beliefs, and engag-
ing more or less in unhelpful behavioural responses such
as all or nothing behaviour avoidance and excessive rest-
ing. Regressions indicated that both illness representation
and CBRS cluster membership significantly contributed
to explaining the variance in QoL, depression and anxi-
ety, even after controlling for clinical and demographic
factors (e.g. age, gender, treatments). The results support
using clusters of illness representation clusters and CBRS
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clusters to identify patients at risk of adverse outcomes
(discussed further below).

In relation to illness representations, around a third of
patients were members of the ‘high coherence and treatment
control’ group. These patients reported a good understand-
ing of their AF (illness coherence) and beliefs that pharma-
cological treatment would be effective (treatment control
beliefs). They attributed fewer symptoms to AF and believed
that AF had fewer consequences and reported less negative
emotional representations about AF. This cluster was asso-
ciated with significantly better quality of life, lower anxi-
ety and depression than patients in the ‘negative illness and
emotional representations’ group.

More than two thirds of the sample held a more nega-
tive illness representation (‘negative illness and emotional
representations). Patients in this cluster held beliefs that AF
was cyclic, that they could personally control AF symptoms,
and that overexertion (e.g. overwork and exercise), health
behaviours (e.g. smoking and alcohol) and emotional factors
(e.g. stress and emotional state) triggered AF symptoms.
Patients in the ‘negative illness and emotional representa-
tions’ group also believed that AF had serious consequences
on their lives and held negative emotional representations
about illness.

While previous research has indicated that personal con-
trol is associated with more positive outcomes in people with
chronic health conditions [15, 16, 19], in this study high per-
sonal control beliefs clustered with other more negative ill-
ness beliefs (Cluster 2). In the context of AF, higher personal
control beliefs may be reflective of beliefs that AF is cyclic
and that repeated behavioural and lifestyle modifications,
reflected by high scores for this group on health-behaviour
triggers, can prevent AF symptoms. This is supported by a
recent qualitative study where patients who reported a per-
ceived lack of understanding of AF, also tended to speak
about increased monitoring of AF and control attempts,
leading to increased emotional distress [37].

Previous cross-sectional studies which have looked at
each illness perception dimension separately have also found
that lower illness coherence is associated with psychologi-
cal distress [38] and that beliefs that AF has greater conse-
quences on everyday life, and attributing more symptoms
to AF, are associated with poorer adjustment, psychological
distress and poorer QoL [6, 38, 39]. The current study adds
to these by showing a broader profile of beliefs which may
be important. Ongoing attempts to control symptoms using
methods which in fact do not control symptoms, such as
avoiding exercise due to beliefs that overexertion may trigger
AF, may lead to a vicious cycle of illness related distress and
beliefs in the serious consequences of the condition.

Our results are also consistent with recent systematic
review evidence which found significant relationships
between illness representation schemata and health related
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outcomes in chronic illnesses [16]. Norton et al. [14] found
two illness representation clusters in patients with rheuma-
toid arthritis, consisting of negative (high illness identity,
consequences and chronic and cyclic timeline) and positive
representations of illness, with negative cluster membership
associated with high levels of pain, functional disability and
distress. Similarly, Berry et al. [40] found three illness per-
ception clusters in diabetes patients, associated with distress.
Patients who believed diabetes had high consequences, was
unpredictable and cyclic, and had negative emotions towards
diabetes, had the highest level of distress, depression and
greatest incidence of diabetes complications 12 months
later. Our results differed slightly with McCorry et al. [15]
who examined individuals with breast cancer. While illness
representation schemata were broadly similar with the cur-
rent study, McCorry et al. [15] found that greater personal
control beliefs clustered together with more positive illness
representation, such as fewer consequences, and that the ill-
ness would have a shorter timeline. This more positive clus-
ter was significantly related to lower anxiety and distress.
In the current study we found that greater personal control
clustered with more negative illness representations, and was
associated with poorer QoL and distress. As outlined above,
personal control may be associated with beliefs that symp-
toms can be controlled. In chronic conditions such as AF
where there is no cure, beliefs that symptoms can be man-
aged through personal efforts may be detrimental leading
to greater distress, compared to conditions where everyday
symptoms can be more effectively managed, or in conditions
with the potential for long-term cure.

In the current study, illness representation clusters only
explained at most, an additional 12.4% of the variance in
outcome (i.e. in relation to depression). A significant pro-
portion of the variance in outcome was also explained by
CBRS, in some cases explaining an additional 10.8% of the
variance (i.e. for QoL). This provides support for the CSM
framework, which outlines the importance of both behav-
ioural coping responses to illness, as well as illness repre-
sentations, which have thus far not been studied to the same
extent.

Whilst there is no research outlining clusters of CBRS,
several studies have examined individual CBRS in non-
cardiac populations. In patients with end-stage kidney dis-
ease, all-or-nothing behaviours and avoidance behaviours
explained a significant amount of the variance in fatigue
[41]. Similarly, in patients with multiple sclerosis, all-or-
nothing behaviours, avoidance and excessive rest predicted
greater disability and fatigue [21]. Loades et al. [42] outlined
that unhelpful CBRS, characterised by higher scores on all
subscales of the CBRQ, were highly prevalent in patients
with chronic fatigue syndrome (CFS), as in the current sam-
ple of AF patients, with approximately half AF patients in
the ‘high avoidance’ cluster. In particular in CFS patients,
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damage beliefs, catastrophising and all-or-nothing behaviour
predicted physical functioning. The authors suggested that
patients who believe symptoms are damaging (damaging
beliefs) or that doing more will exacerbate symptoms (fear
avoidance) subsequently respond to symptoms with inac-
tivity and avoidance (avoidance/rest). This inactivity may
result in physical deconditioning, which exacerbate symp-
toms when activity is resumed [42]. As found in the ‘high
avoidance’ cluster in the current study, patients engaging
more in damaging and fear avoidance beliefs, also engage
more in symptom focusing, avoidance behaviours, all-or-
nothing behaviours and excessive rest, and have poorer QoL,
and higher anxiety and depression. It may be that patients
with a greater focus on symptoms respond more everyday
variations in symptoms, some of which may not relate to
AF. Responding to a wide range of symptoms could result
in greater perceived impact of illness, impaired adjustment,
poorer QoL, and greater distress. Conversely, engaging less
in avoidance, all-or-nothing behaviours and excessive rest-
ing, and developing more consistent behavioural responses
to symptoms could be associated with better outcomes.
These suggestions are in line with the CBRS clusters; the
‘low symptom-focussing and avoidance’ group character-
ised by lower scores on symptom-damaging beliefs than
patients in the ‘high avoidance’ cluster, and less reports of
unhelpful behaviours, particularly excessive rest. The ‘low
symptom-focussing and avoidance’ group patients and had
significantly lower depression, anxiety and higher QoL than
patients in the ‘high avoidance’ cluster.

Whilst previous research has also shown that negative
beliefs about AF are associated with outcome, this is the first
study to suggest the importance of day-to-day CBRS. It may
be that patients’ day-to-day responses are more relevant in
impacting outcomes, particularly in LTCs where there may
be great variation and unpredictability in symptomatic-expe-
rience over time, such as in AF. To fully test the dynamic,
self-regulatory CSM process, further longitudinal research
is required.

One limitation of the study included the cross-sectional
design, meaning that causal relationships cannot be drawn.
There are also limitations of cluster analysis. For instance,
the most important individual factors, contributing to
explaining outcome, cannot be identified. Methods of clus-
tering have also been criticised. For example, K-means
analysis requires the number of clusters to be pre-set, and
subsequent results are sensitive to these clusters [43]. Con-
versely, Ward’s method is more complex but requires a
degree of subjectivity when interpreting clusters. To limit
the weaknesses of both techniques, a two-step method
was used, providing a more robust justification for the
analysis, using hierarchical and non-hierarchical methods
[13]. Another limitation of the study was that the sample

consisted of a diverse range of patients taking different
pharmacological and procedural treatments, which may
have influenced reported beliefs about illness. Addition-
ally, only less than a third of the variance in QoL, anxiety
and depression were accounted for in the current models.
Therefore, further research should examine other factors
such as symptom severity and ongoing/current treatment
which may account for additional variance. Furthermore,
while individuals with more severe co-morbidities were
not included in the study, individuals with common-
comorbid conditions were eligible to participate. These
common comorbid conditions, such as coronary artery dis-
ease and chronic obstructive pulmonary disease, which are
associated with poorer QoL in AF [44], were not indepen-
dently examined. However one key strength of the study
was that we controlled for a range of important demo-
graphic and clinical variables in the regression.

Developing patient profiles using cluster analysis, and
identifying whether clusters are related to adverse out-
comes, enables clinicians to target patients in a time-effi-
cient, relatively simple way (i.e. completing the IPQ-R and
CBRQ during clinic visits). It is also likely that patients
in different clusters will require different treatments. AF
patients in the ‘negative illness and emotional represen-
tations’ group may benefit from interventions targeting
education around AF, and how to manage symptoms and
treatment, to improve emotions about AF.

Overall, this study found that AF patients’ illness
beliefs and behavioural responses to symptoms, can be
clustered to form two broad schemas. Further research
should examine other factors, such as symptom severity
or treatment plan, which may contribute to poorer adjust-
ment, whether clusters found in the current study can pre-
dict QoL, depression and anxiety over time, and be used
to identify patients at increased risk of poorer outcomes.
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