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RESEARCH Open Access

Perception of illness among patients with
heart failure is related to their general
health independently of their mood and
functional capacity
Anners Lerdal1,2* , Dag Hofoss3,5 , Caryl L. Gay2,4 and May Solveig Fagermoen1

Abstract

Purpose: To explore the relationship between illness perceptions and self-reported general health of patients with
chronic heart disease, using some core elements from the Common Sense Model.

Methods: Patients with heart failure (New York Heart Association [NYHA] Functional Class I-III) from five outpatient
clinics in Eastern Norway were invited to participate in this cross-sectional study. Two research nurses collected
socio-demographic data (age, sex, education and work status) and standardized questionnaires in structured
interviews. Patients’ self-reported general health was measured with the Euro-Qual Visual Analogue Scale (EQ-VAS),
illness perceptions were measured with the 8-item Brief Illness Perception Questionnaire (BIPQ), and mood was
assessed using the Hospital Anxiety and Depression Scale.

Results: Among the 220 patients who were recruited into this study (98% response rate), the mean age was 67.5
years (SD ± 12.5), and 65.9% were men. Patients were classified as NYHA Class I (8.7% with no activity limitations),
Class II (47.6% with slight limitations), or Class III (43.8% with marked limitations). Mean EQ-VAS score was 58.8
(SD ± 21.0). Three of the eight perception of illness items (consequences, personal control and identity) were
associated with the patients’ general health rating, controlling for their NYHA Class, mood and other BIPQ items.

Conclusions: Our findings suggest that patients’ perceptions of their illness have an independent and substantial
relationship to the self-rated general health of patients with chronic heart failure. Peoples’ illness perceptions are
beliefs that have been shown to be modifiable in clinical interventions. Thus, targeted interventions aimed to
modify these, such as patient education courses, ought to be developed and tested, as they may be helpful for
improving perceived health status.

Keywords: Illness perception, Heart failure, Depression, Anxiety, Quality of life, Functioning

Introduction
Heart failure (HF) is a severe condition affecting many
people throughout the world and is the most frequent
reason for hospitalization in the aging population [1].
HF is a chronic disease and is particularly common in
high-income countries [2]. In Norway, more than 100,
000 people suffer from HF, one-third of whom are

hospitalized each year [3]. Moreover, the prevalence of
HF is expected to increase as the population continues
to age [4].
Chronic heart failure (CHF) is clinically defined as a

syndrome due to abnormality in the patient’s cardiac
structure or function with typical signs and symptoms
due to sodium and water retention. The patient’s experi-
ence involves symptoms such as dyspnea, ankle edema
and fatigue, which often result in reduced quality of life
[5, 6]. Studies have reported high levels of depression
and anxiety in patients with HF [7, 8]. A meta-study on
HF and depression concluded that depression as a
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comorbid illness in heart failure has significant implica-
tions for the patient, both in terms of quality of life and
health outcomes [8].
Living with chronic illness involves coping with symp-

toms and distress to maintain quality of life. The per-
son’s perceptions of their illness form the cognitive basis
for his or her adaptive coping responses [9, 10]. The
Common Sense Model (CSM) of illness describes ways
patients develop and organize their beliefs about their
illness in order to make sense of and cope with their
situation [9]. Illness representation is affected by many
elements, e.g. age, sex, employment, medical information
and advice, symptoms and problems in living with the
illness. Information about the disease is processed select-
ively in the patient’s own mind and creates his or her
own understanding of the illness.
The CSM is the general theoretical orientation with

which we framed this study by adopting its general
premise that illness representations affect health out-
comes [11]. Thus, the focus in our study was on examin-
ing the role of functional capacity inherent in chronic
illness as another dimension in this process mode, and
on the relationships among illness perceptions, func-
tional capacity, and perceived health outcomes in pa-
tients with heart failure (see Fig. 1). Since emotional
mood states, especially depression and anxiety, have
been found to be major issues in patients with heart
failure, we also included mood states as an additional
aspect in this model.
Since theoretically, patients’ illness perceptions are

believed to be influenced by information delivered in pa-
tient education, it is important to determine whether
there is a relationship between illness perceptions and
self-reported health, controlling for the mood states of

anxiety and depression and other relevant factors [12].
Based on prior findings, there is a growing interest in ex-
ploring the relationship between patients’ illness beliefs
and their self-reported health and quality of life.

Aims

1. To explore the relationships between illness
perceptions, sex and functional capacity of patients
with chronic heart failure.

2. To explore the relationships between patients’
perceptions of both their illness and general health,
accounting for other relevant factors, such as socio-
demographic indices (sex, age, education, and work
status), clinical characteristics, and the mood states
of anxiety and depression.

Methods
Procedure and participants
Patients were recruited by nurses at heart failure (HF) out-
patient clinics at six hospitals in Eastern Norway. The in-
clusion criteria were: (1) diagnosis of chronic HF with a
preserved or non-preserved ejection fraction; (2) previous
evaluation of HF, exposure to optimal medical therapy,
and use of medication for at least 1month prior to the
study; (3) the ability to read and speak Norwegian.
Patients were excluded if they had: (1) observed cogni-

tive impairment; (2) co-morbid life-threatening illness
such as cancer or chronic renal failure; (3) history of
myocardial infarction within 3 months of the study; or
(4) history of a cerebral vascular accident 3 months prior
to the study or any major sequelae of HF. Eligible
patients received written information about the study
and an invitation to participate. The nurse researchers

Fig. 1 Theoretical framework for the study based on the Common Sense Model of illness

Lerdal et al. Journal of Patient-Reported Outcomes            (2019) 3:55 Page 2 of 7



conducted a structured interview to complete a data
collection questionnaire while the patients followed
along with their own copy of the questionnaire.

Measures
Socio-demographic indices included sex, age (in years),
education level (lower than high school, high school or
university), and work status (paid work or not).
Functional capacity was measured by the patient’s

physician according to the New York Heart Association
(NYHA) classification of heart failure as mild (I), moder-
ate (II), severe (III) or very severe (IV) [13]. In this study,
patients diagnosed with NYHA class I-III were
approached. NYHA class was collected from the pa-
tients’ medical record.
Self-reported general health was assessed using the

Euro-Qol measure EQ-VAS [14]. Participants were asked
to mark how good or bad their health is today on a vis-
ual analog scale (VAS) ranging from 0 (worst imaginable
health) to 100 (best imaginable health).
Mood states were assessed using the Hospital Anx-

iety and Depression Scale (HADS) [15]. This 14-item
instrument measures current symptoms of anxiety and
depression and yields a subscale score for each. The
items are rated on a four-point scale, 0 (Not at all) to
3 (Very much). The anxiety and depression subscale
scores are categorized as normal (< 7), borderline (8–
11), or probable/case of anxiety or depression morbid-
ity (> 11). The HADS is widely used and has been
shown to have good reliability and validity when used
in Norwegian setting [16, 17].
Illness perceptions were assessed with the Brief Ill-

ness Perception Questionnaire (BIPQ) [12, 18]. The
BIPQ consists of the following eight items: 1)
Consequences - How much does your illness affect your
life?; 2) Timeline - How long do you think your illness
will continue?; 3) Personal control - How much control
do you feel you have over your illness?; 4) Treatment
control - How much do you think your treatment can
help your illness?; 5) Identity - How much do you
experience symptoms from your illness?; 6) Illness
concern - How concerned are you about your illness?; 7)
Coherence - How well do you feel you understand your
illness?; and 8) Emotional representation - How much
does your illness affect you emotionally? The items are
rated on a 0–10 scale, where higher scores indicated
more of the concept being measured.

Ethics
The study was approved by the Regional Committee on
Medical Ethics in Norway (REC S-08288a-2008/8618)
and conforms to the Helsinki Declaration. The partici-
pants signed an informed consent form prior to partici-
pation in the study.

Data analyses
Group differences in categorical variables were tested by
chi-squared tests, except Fisher’s exact test was applied
instead if more than 20% of the expected frequencies
were less than 5. Group differences in means scores
were evaluated by independent samples t-tests and one-
way analysis of variance. Where more than two group
averages were compared, p-values were adjusted with
Bonferroni’s or Tamhane’s T2 corrections, according to
whether group variances could be considered equal or
not (group variance equalities were tested by Levene’s
test). Relationships of socio-demographic background
variables (age, sex, education, and employment status),
functional capacity (NYHA class), mood (anxiety and de-
pression), and illness perception (the eight BIPQ-compo-
nents) to self-reported general health (EQ VAS 0–100)
were analyzed by multiple linear regression. In each of
the four models analyzed, all variables (4, 6, 10, and 18
for the four models, respectively) were entered simultan-
eously. Differences and regression coefficients whose p-
values did not exceed .05 were considered significant.

Results
The sample’s socio-demographic and clinical character-
istics are described in Table 1. A total of 220 subjects
participated in the study (98% response rate): 156 men
(71%) and 64 women (29%). The mean age was 67 years
(69.8 years for women and 66.6 years for men) and
ranged from 34 to 103 years; 153 (71%) had completed
high school, 131 (59%) were married, 122 (55%) were
retired, and 82 (37%) were living alone.
Patients with NYHA Class I-III who attended any of the

outpatient clinics were included in the study. Female pa-
tients were more likely than men to be classified as NYHA
class III. There were no sex differences with respect to
age, level of education, work status, mood (anxiety or de-
pression) or self-reported general health. Except for higher
scores on illness identity and emotional representation
among women than among men, our analyses did not re-
veal any sex difference in illness perceptions (Table 1).
Mean illness perception scores among patients differed

by level of functional capacity (i.e. NYHA classes). Sub-
analyses indicated several differences in the eight illness
perception items in relation to NYHA class, except for
timeline and coherence as shown in Table 2. In general,
worse functional capacity was associated with more
negative illness perceptions.
The relationships between the patients’ perception of

their general health, socio-demographic and clinical
characteristics, mood, and perception of illness are
shown in Table 3. When we assessed the relationship
between perceptions of general health and socio-demo-
graphic variables (Model 1), having paid work was re-
lated to better general health, controlling for the effects
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of age, sex and level of education. This relationship
remained significant when the patients’ functional
capacity was included in the regression model (Model
2). In this model, better functional capacity (lower
NYHA class) was also related to perceptions of better
general health. When mood was added to the model
(Model 3), only better functional capacity and lower
(normal) scores on depression were related to better
self-reported general health. The findings were similar
when mood was evaluated as continuous HADS scores,
rather than categories (results not shown). In the final

model (Model 4), all eight illness perception variables
were introduced simultaneously. This multivariate model
showed that lower illness consequences, higher personal
control, and lower illness identity were associated with
better self-reported general health, controlling for socio-
demographic factors, functional capacity and mood
states. This final model explained 44.1% of the variance
in self-reported general health. When the illness percep-
tion variables were included in the regression model, the
explained variance increased by another 14.4%, i.e. by a
factor of 1.5.

Table 1 Demographic, clinical characteristics, self-reported general health and illness perceptions by sex

Characteristics Total sample
N = 220

Male
n = 156

Female
n = 64

P-value

Age, mean (SD) 67.5 (12.5) 66.6 (12.2) 69.8 (13.1) .08

Education level, N (%) N = 215 n = 152 n = 63 .56

< High school 71 (33.0) 48 (31.6) 23 (36.5)

High school 82 (38.1) 57 (37.5) 25 (39.7)

≥ University 62 (28.8) 47 (30.9) 15 (23.8)

Work status, N (%) N = 216 n = 152 n = 64 .46

Working 33 (15.3) 25 (16.3) 8 (12.7)

Not working 183 (84.7) 128 (83.7) 55 (87.3)

Functional capacity, N (%) N = 208 n = 146 n = 62 .006

NYHA Class I 18 (8.7) 16 (11.0) 2 (3.2)

NYHA Class II 99 (47.6) 76 (52.1) 23 (37.1)

NYHA Class III 91 (43.8) 54 (37.0) 37 (59.7)

HADS Anxiety, mean (SD) 4.7 (4.0) 4.3 (3.3) 5.7 (3.8) .019

HADS Anxiety, N (%) N = 219 n = 156 n = 63 .12a

Normal 0–7 168 (76.7) 125 (80.1) 43 (68.3)

Borderline 8–10 35 (16.0) 20 (12.8) 15 (23.8)

Case of morbidity ≥11 16 (7.3) 11 (7.1) 5 (7.9)

HADS Depression, mean (SD) 4.8 (3.5) 4.8 (3.7) 5.0 (3.3) .79

HADS Depression, N (%) N = 220 n = 156 n = 64 .94

Normal 0–7 177 (80.5) 126 (80.8) 51 (79.7)

Borderline 8–10 25 (11.4) 17 (10.9) 8 (12.5)

Case of morbidity ≥11 18 (8.2) 13 (8.3) 5 (7.8)

Self-reported general health N = 213 n = 150 n = 63

EQ-VAS, mean (SD) 53.81 (20.96) 54.15 (21.51) 52.98 (1.77) .72

Illness perceptions, mean (SD) N = 220 n = 156 n = 64

Consequences 5.77 (2.5) 5.69 (2.5) 5.95 (2.5) .49

Timeline 9.07 (1.9) 8.98 (1.9) 9.29 (1.9) .28

Personal control 5.94 (2.3) 5.79 (2.3) 6.30 (2.1) .14

Treatment control 7.84 (2.1) 7.77 (2.1) 8.02 (1.9) .42

Identity 5.45 (2.7) 5.15 (2.7) 6.17 (2.5) .01

Illness concern 4.26 (3.1) 4.03 (3.1) 4.83 (3.0) .08

Coherence 7.11 (2.2) 7.26 (2.1) 6.77 (2.5) .17

Emotional representation 4.62 (3.0) 4.35 (3.1) 5.30 (2.8) .03
aFishers exact test due to expected count less than 5. Note. Bold p-values are < .05
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Discussion
The main finding of this study of patients with heart
failure was that their cognitive illness perceptions, i.e.
consequences, personal control and identity, were signifi-
cantly associated with their self-reported general health,
as hypothesized based on our conceptual model (Fig. 1).
The relationships between these illness perceptions and
self-rated general health were independent of the pa-
tients’ functional capacity, and mood states. Controlling
for mood symptoms is important, as previous studies
have shown a relationship between mood and illness
perceptions [19], which could confound our observed as-
sociation between illness perceptions and perceived gen-
eral health.
The role of illness perceptions has received relatively

little attention in cardiovascular disease compared to the
role of depression, which has been studied for decades
[20]. Nonetheless, our findings are consistent with what
other studies have found: illness perceptions have sub-
stantial associations with self-reported health [21]. How-
ever, to our knowledge, this is the first cross-sectional
study to show this relationship between illness percep-
tions and self-rated general health after controlling for
socio-demographic variables, functional capacity, depres-
sion and anxiety. A longitudinal study showed that lower

scores on illness identity at baseline predicted better
quality of life in patients with congenital heart disease
after 1 year [19]. However, that study did not control for
the patients’ mood.
The independent variables in our analytical model ex-

plained a relatively high proportion of the participants’
self-reported health. This could indicate that, from the
patient’s perspective, illness perceptions, functioning,
and mood states, such as anxiety and depression, may be
important factors to address in recovery and rehabilita-
tion for patients with heart diseases. Illness perceptions
represent the person’s thoughts and beliefs about his or
her illness. A randomized controlled study in patients
with myocardial infarction showed that illness percep-
tion can be modified through a patient education course
or similar intervention [22]. Thus, evidence has shown
that personal beliefs about illness can be modified by
patient education.

Study strengths and limitations
Strengths of this study include the integration of a the-
oretical approach based on the core concepts of the
CSM and the identification of the relationship between
illness perceptions and self-reported health after control-
ling for mood in the analysis. A limitation of this cross-

Table 2 Illness perception mean scores (standard deviation) by functional capacity (N = 208)

Illness perceptions, Mean (SD) NYHA
Class I
(n = 18)

NYHA
Class II
(n = 99)

NYHA
Class III
(n = 91)

Pairwise
p-values

Consequences
How much does your illness affect your life?

3.67 (2.3) 5.43 (2.4) 6.49 (2.2) 1 vs 2: p = .01
1 vs 3: p < .001
2 vs 3: p = .01

Timeline
How long do you think your illness will continue?

8.56 (1.9) 8.93 (2.1) 9.34 (1.6) 1 vs 2: p = .84
1 vs 2: p = .84
2 vs 3: p = .33

Personal control
How much control do you feel you have over your illness?

7.39 (1.7) 5.96 (2.2) 5.71 (2.3) 1 vs 2: p = .03
1 vs 3: p = .01
2 vs 3: p > .99

Treatment control
How much do you think your treatment can help your illness?

8.94 (1.1) 7.91 (1.8) 7.57 (2.3) 1 vs 2: p = .01
1 vs 3: p = .001
2 vs 3: p = .60

Identity
How much do you experience symptoms from your illness?

2.72 (2.2) 5.01 (2.5) 6.45 (2.3) 1 vs 2: p = .001
1 vs 3: p < .001
2 vs 3: p < .001

Illness concern
How concerned are you about your illness?

2.78 (2.1) 3.82 (2.8) 4.80 (3.3) 1 vs 2: p = .53
1 vs 3: p = .03
2 vs 3: p = .07

Coherence
How well do you feel you understand your illness?

6.50 (2.3) 7.01 (2.0) 7.21 (2.3) 1 vs 2: p > .99
1 vs 3: p = .64
2 vs 3: p > .99

Emotional representation
How much does your illness affect you emotionally?

2.33 (1.8) 4.56 (3.1) 5.09 (2.8) 1 vs 2: p = .01
1 vs 3: p = .001
2 vs 3: p = .62

Note: Anova tests were used for all comparisons. Where the Levene test indicated homogeneity of variance could be assumed, Bonferroni’s adjustment for
multiple comparisons was applied; where homogeneity of variance could not be assumed, Tamhane’s T2 adjustment was applied. Bold p-values are < .05
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sectional study is that we cannot determine whether the
observed relationship is causal in nature. Although we
controlled for physical capacity (NYHA class) in the re-
gression models, it cannot be ruled out that the patients’
health status influences their illness perceptions rather
than the reverse or that their association is not causal at
all. Intervention studies are needed to determine
whether modifying patients’ illness perceptions can im-
prove their health outcomes. In addition, this study used
NYHA class to assess functional capacity. Although this
is a well-established classification system, it is a rather
crude measure and may not have been able to distin-
guish more subtle differences in disease severity. Future
studies should consider additional clinical measures to
better account for the role of patients’ current symp-
toms and health status. The patients’ ethnicity and reli-
gious beliefs may also be associated with their illness
perception. However, as we have not measured these
variables, we were not able to explore the role of these
factors in this study.

Conclusion
Our findings suggest that patients’ perceptions of their
illness, i.e. their lay beliefs about its consequences, their
personal control over it and its identity in their lives,
have an independent and substantial relationship to
perceived general health among patients with chronic
heart failure. These relationships remained significant
even after controlling for the patients’ mood states of
anxiety and depression and their functional capacity.
Peoples’ illness perceptions are beliefs that have been
shown to be modifiable in clinical interventions. Thus,
targeted interventions aimed to modify these factors
(e.g., through patient education courses) ought to be
developed and tested to determine whether they might
be helpful for improving patients’ perceived health
status.

Abbreviations
BIPQ: Brief Illness Perception Questionnaire; CHF: Chronic heart failure;
CSM: Common Sense Model; EQ-VAS: Euro-Qol Visual Analogue Scale;
HADS: Hospital Anxiety and Depression Scale; HF: Heart failure; NYHA

Table 3 Regression analysis of self-reported general health (EQ VAS 0–100) on sociodemographic variables (Model 1), and functional
capacity (Model 2), and mood (Model 3), and illness perceptions (Model 4)

Predictors Model 1
(n = 192)

Model 2
(n = 181)

Model 3
(n = 180)

Model 4
(n = 177)

β (p) β (p) β (p) β (p)

Step 1: Socio-demographics

Age (years) .02 (.78) .07 (.38) .01 (.95) −.08 (.29)

Sex (reference: male) −.04 (.62) .03 (.72) .04 (.57) .02 (.76)

Education (reference: < 12 years) .09 (.26) .06 (.39) .04 (.54) .07 (.23)

Work (reference: not working) .26 (.003) .16 (.050) .14 (.07) .07 (.29)

Step 2: Functional capacity

NYHA Class II (reference: NYHA Class I) .41 (<.001) .33 (<.001) .14 (.052)

NYHA Class III (reference: NYHA Class I) .14 (.068) .11 (.134) −.02 (.73

Step 3: Mood states

Anxiety Borderline (reference: normal 0–7) −.07 (.33) −.02 (.83)

Anxiety Morbidity (reference: normal 0–7) −.01 (.93) .02 (.80)

Depression Borderline (reference: normal 0–7) −.16 (.02) −.12 (.08)

Depression Morbidity (reference: normal 0–7) −.34 (<.001) −.27 (<.001)

Step 3: Illness perceptions (BIPQ)

Consequences −.30 (<.001)

Timeline .04 (.49)

Personal control .17 (.012)

Treatment control −.04 (.56)

Identity −.21 (.008)

Concern −.05 (.57)

Coherence −.02 (.76)

Emotional representation .10 (.26)

Model-specific explained variance (R2adj) .055 .172 .297 .441

Note. Bold p-values are < .05
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class: New York Heart Association classification of heart failure; REC: Regional
Committee on Medical Ethics

Acknowledgements
We gratefully acknowledge Associate Professor Randi Nord for contributions
with regards to designing the study, managing the study on the hospital
site, and for participation in the data collection.

Authors’ contributions
MSF conceptualized and designed the study and collected the data. AL and
DH analyzed the data. AL, MSF, DH and CLG interpreted the results and
drafted the manuscript. All authors approved the final version and are
accountable for all aspects of the work.

Funding
The study received funding from Oslo University Hospital (Aker) and The
Norwegian National Advisory Unit on Learning and Mastery in Health.

Availability of data and materials
Please contact author for data requests.

Ethics approval and consent to participate
The research was performed in accordance with the Declaration of Helsinki
and approved by the Regional Committee on Medical Ethics in Norway (REC
S-08288a-2008/8618). The participants signed an informed consent form prior
to participation in the study.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1Department of Nursing Science, Institute of Health and Society, Faculty of
Medicine, University of Oslo, P.O. Box. 1130, N-0318 Oslo, Blindern, Norway.
2Department for Patient Safety and Research, Lovisenberg Diaconal Hospital,
P.O. Box 04970, Nydalen, N-0440 Oslo, Norway. 3Lovisenberg Diaconal
University College, Lovisenberggata 15b, N-0456 Oslo, Norway. 4Department
of Family Health Care Nursing, University of California, San Francisco, 2 Koret
Way, San Francisco, CA 94143, USA. 5Department of Health Management
and Health Economics, Faculty of Medicine, Institute of Health and Society,
University of Oslo, P.O. Box. 1130, Blindern, N-0318 Oslo, Norway.

Received: 9 March 2019 Accepted: 25 July 2019

References
1. Riegel, B., Moser, D. K., Anker, S. D., Appel, L. J., Dunbar, S. B., Grady, K. L., et al.

(2009). State of the science: Promoting self-care in persons with heart failure: A
scientific statement from the American Heart Association. Circulation, 120(12),
1141–1163. https://doi.org/10.1161/CIRCULATIONAHA.109.192628.

2. Roger, V. L., Go, A. S., Lloyd-Jones, D. M., Benjamin, E. J., Berry, J. D., Borden,
W. B., et al. (2012). Executive summary: Heart disease and stroke statistics-
2012 update: A report from the American Heart Association. Circulation,
125(1), 188–197. https://doi.org/10.1161/CIR.0b013e3182456d46.

3. Fugelsnes, E. (2011). Når hjertet svikter. [When the heart fails]. Available
from: https://forskning.no/norges-forskningsrad-hjertet-partner/nar-hjertet-
svikter/770672.

4. McMurray, J. J., Adamopoulos, S., Anker, S. D., Auricchio, A., Bohm, M.,
Dickstein, K., et al. (2012). ESC guidelines for the diagnosis and treatment of
acute and chronic heart failure 2012: The task force for the diagnosis and
treatment of acute and chronic heart failure 2012 of the European Society
of Cardiology. Developed in collaboration with the heart failure association
(HFA) of the ESC. European Journal of Heart Failure, 14(8), 803–869. https://
doi.org/10.1093/eurjhf/hfs105.

5. Luttik, M. L., Jaarsma, T., Lesman, I., Sanderman, R., & Hagedoorn, M. (2009).
Quality of life in partners of people with congestive heart failure: Gender
and involvement in care. Journal of Advanced Nursing, 65(7), 1442–1451.
https://doi.org/10.1111/j.1365-2648.2009.05004.x.

6. Hallas, C. N., Wray, J., Andreou, P., & Banner, N. R. (2011). Depression and
perceptions about heart failure predict quality of life in patients with
advanced heart failure. Heart & Lung, 40(2), 111–121. https://doi.org/10.1016/
j.hrtlng.2009.12.008.

7. Juenger, J., Schellberg, D., Kraemer, S., Haunstetter, A., Zugck, C., Herzog, W.,
et al. (2002). Health related quality of life in patients with congestive heart
failure: Comparison with other chronic diseases and relation to functional
variables. Heart, 87(3), 235–241.

8. Newhouse, A., & Jiang, W. (2014). Heart failure and depression. Heart Failure
Clinics, 10(2), 295–304. https://doi.org/10.1016/j.hfc.2013.10.004.

9. Leventhal, H., Brissette, I., & Leventhal, E. A. (2003). The common-sense
model of self-regulation of health and illness. In L. D. Cameron & H.
Leventhal (Eds.), The self-regulation of health and illness behaviour (pp. 42–
65). London ; New York: Routledge.

10. Petrie, K. J., & Weinman, J. (2006). Why illness perceptions matter. Clinical
Medicine, 6(6), 536–539. https://doi.org/10.7861/clinmedicine.6-6-536.

11. Hagger, M. S., Koch, S., Chatzisarantis, N. L. D., & Orbell, S. (2017). The
common sense model of self-regulation: Meta-analysis and test of a process
model. Psychological Bulletin, 143(11), 37. https://doi.org/10.1037/bul0000118.

12. Broadbent, E., Wilkes, C., Koschwanez, H., Weinman, J., Norton, S., & Petrie, K.
J. (2015). A systematic review and meta-analysis of the brief illness
perception questionnaire. Psychology & Health, 30(11), 1361–1385. https://
doi.org/10.1080/08870446.2015.1070851.

13. New York Heart Association. (1994). Nomenclature and criteria for diagnosis
of diseases of the heart and great vessels (9th ed.). Boston: Little, Brown.

14. EuroQol Group. (1990). EuroQol: a new facility for the measurement of
health-related quality of life. Health Policy, 16(3), 199–208.

15. Zigmond, A. S., & Snaith, R. P. (1983). The hospital anxiety and depression
scale. Acta Psychiatrica Scandinavica, 67(6), 361–370. https://doi.org/10.1111/
j.1600-0447.1983tb09716.x.

16. Mykletun, A., Stordal, E., & Dahl, A. A. (2001). Hospital anxiety and depression (HAD)
scale: Factor structure, item analyses and internal consistency in a large population.
British Journal of Psychiatry, 179, 540–544. https://doi.org/10.1192/bjp.179.6.540.

17. Bjelland, I., Dahl, A. A., Haug, T. T., & Neckelmann, D. (2002). The validity of
the hospital anxiety and depression scale. An updated literature review.
Journal of Psychosomatic Research, 52(2), 69–77. https://doi.org/10.1016/
S0022-3999(01)00296-3.

18. Broadbent, E., Petrie, K. J., Main, J., & Weinman, J. (2006). The brief illness
perception questionnaire. Journal of Psychosomatic Research, 60(6), 631–637.
https://doi.org/10.1016/j.jpsychores.2005.10.020.

19. O'Donovan, C. E., Painter, L., Lowe, B., Robinson, H., & Broadbent, E. (2016).
The impact of illness perceptions and disease severity on quality of life in
congenital heart disease. Cardiology in the Young, 26(1), 100–109. https://doi.
org/10.1017/S1047951114002728.

20. Carney, R. M., & Freedland, K. E. (2017). Depression and coronary heart
disease. Nature Reviews Cardiology, 14(3), 145–155. https://doi.org/10.1038/
nrcardio.2016.181.

21. Schoormans, D., Mulder, B. J., van Melle, J. P., Pieper, P. G., van Dijk, A. P., Sieswerda,
G. T., et al. (2014). Illness perceptions of adults with congenital heart disease and
their predictive value for quality of life two years later. European Journal of
Cardiovascular Nursing, 13(1), 86–94. https://doi.org/10.1177/1474515113481908.

22. Sararoudi, R. B., Motmaen, M., Maracy, M. R., Pishghadam, E., & Kheirabadi, G. R.
(2016). Efficacy of illness perception focused intervention on quality of life,
anxiety, and depression in patients with myocardial infarction. Journal of
Research in Medical Sciences, 21, 125. https://doi.org/10.4103/1735-1995.196607.

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

Lerdal et al. Journal of Patient-Reported Outcomes            (2019) 3:55 Page 7 of 7

https://doi.org/10.1161/CIRCULATIONAHA.109.192628
https://doi.org/10.1161/CIR.0b013e3182456d46
https://forskning.no/norges-forskningsrad-hjertet-partner/nar-hjertet-svikter/770672
https://forskning.no/norges-forskningsrad-hjertet-partner/nar-hjertet-svikter/770672
https://doi.org/10.1093/eurjhf/hfs105
https://doi.org/10.1093/eurjhf/hfs105
https://doi.org/10.1111/j.1365-2648.2009.05004.x
https://doi.org/10.1016/j.hrtlng.2009.12.008
https://doi.org/10.1016/j.hrtlng.2009.12.008
https://doi.org/10.1016/j.hfc.2013.10.004
https://doi.org/10.7861/clinmedicine.6-6-536
https://doi.org/10.1037/bul0000118
https://doi.org/10.1080/08870446.2015.1070851
https://doi.org/10.1080/08870446.2015.1070851
https://doi.org/10.1111/j.1600-0447.1983tb09716.x
https://doi.org/10.1111/j.1600-0447.1983tb09716.x
https://doi.org/10.1192/bjp.179.6.540
https://doi.org/10.1016/S0022-3999(01)00296-3
https://doi.org/10.1016/S0022-3999(01)00296-3
https://doi.org/10.1016/j.jpsychores.2005.10.020
https://doi.org/10.1017/S1047951114002728
https://doi.org/10.1017/S1047951114002728
https://doi.org/10.1038/nrcardio.2016.181
https://doi.org/10.1038/nrcardio.2016.181
https://doi.org/10.1177/1474515113481908
https://doi.org/10.4103/1735-1995.196607

	Abstract
	Purpose
	Methods
	Results
	Conclusions

	Introduction
	Aims

	Methods
	Procedure and participants
	Measures
	Ethics
	Data analyses

	Results
	Discussion
	Study strengths and limitations

	Conclusion
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note



