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a b s t r a c t
Objective: To describe: (i) differences in patient reported physical and mental health outcomes at hospital discharge between a) cardiac diagnostic groups and b) cardiac patients and a national representative reference population and to describe (ii) in-hospital predicting factors for patient reported outcomes.
Methods: A national cross-sectional survey combined with national register data. From April 2013 to April 2014
all patients (n = 34,564) discharged or transferred from one of ﬁve Danish Heart Centres were invited to participate. 16,712 patients (51%) responded; 67% male and mean age 64 years. All diagnostic groups were represented
similar to real life proportions. Patient reported outcome measures included: SF-12, Hospital Anxiety and Depression Scale, EQ-5D, Brief Illness Perception Questionnaire, HeartQoL and Edmonton Symptom Assessment Scale.
Results: Statistically signiﬁcant differences were found in all patient reported outcomes across diagnostic groups.
Listed from worst to best outcomes were heart failure, heart valve disease, ischemic heart disease, infectious heart
disease, arrhythmia, congenital heart disease and heart transplant. Also “observation for cardiac disease” scored
poorly on some aspects such as anxiety and treatment control. Compared to the reference population, cardiac patients had lower physical and mental health scores. Predicting factors for worse outcomes across diagnoses were female sex, older age, being unmarried, planned admission, longer hospital stay, and higher co-morbidity score.
Conclusions: This large nationwide study ﬁnds signiﬁcant differences in patient reported outcomes across cardiac diagnostic groups, however the differences were small and did not reach minimal important difference. The total population of cardiac patients had signiﬁcant and clinically relevant poorer scores on mental and physical health than
the reference population. Predicting factors for poor outcomes were identiﬁed. It is the ﬁrst study comparing all diagnostic groups within cardiology and it provides important benchmarks between diagnostic groups and future
comparisons. This knowledge may help clinicians make better decisions about post-hospital care and prevention.
© 2017 Elsevier Inc. All rights reserved.

1. Introduction

Abbreviations: B-IPQ, Brief Illness Perception Questionnaire; ESAS, Edmonton
Symptom Assessment Scale; HADS, Hospital Anxiety and Depression Scale; ICD,
implantable cardioverter deﬁbrillator; MCS, mental component scale; PCS, physical
component scale; QoL, quality of life; SE, standard error.
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Centres and the Novo Nordisk Foundation (NNF13OC0007229). The research presented
was investigator initiated. The study funders played no role in the study. The authors report no conﬂicts of interest.
⁎ Corresponding author at: Department of Cardiology, Rigshospitalet, Blegdamsvej 9,
DK-2100 Copenhagen, Denmark.
E-mail address: selina@rh.dk (S.K. Berg).

The risk of poor health outcomes after the onset of cardiac disease is
inﬂuenced by numerous clinical factors modiﬁable by disease monitoring, lifestyle changes and medication. However, diagnostic proﬁle and
patient reported outcomes seem to play an equally important role in
secondary prevention [1].
1.1. Background
The central goals of health care are to help people live longer and live
better. In cardiovascular health science the primary focus tends to be on
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health behaviour (e.g. smoking and diet) and clinical health factors (e.g.
blood pressure) as metrics of cardiovascular health [1]. These factors are
of high importance; however, patient reported health status reﬂects the
impact of disease and treatment on e.g. patients' symptom burden,
functional status and quality of life (QoL), as perceived by the patient
and is an important measure of health.
Previous studies have found associations between heart disease,
self-reported health and morbidity and mortality, and that patient reported outcome measures can predict prolonged hospital stay, labour
market afﬁliation, morbidity and mortality in cardiac patients [2–5].
QoL and anxiety scores seem to provide important prognostic information, independent of traditional clinical data. High QoL scores and low
anxiety scores have been associated with longer survival in patients
with e.g. ventricular arrhythmias and coronary artery disease [6–8]. Furthermore, psychosocial factors account for 39% of the risk of myocardial
infarction, and an overwhelming 67% in women alone, whereas
smoking accounts for 29%, hypertension 21% and lipids 45% [9]. However, no studies have investigated patient reported outcomes in all diagnostic groups within cardiology and comparisons are not possible due
to different times of measurement, different instruments and lack of
power. Furthermore, additional research is needed to better understand
the determinants and the predicting factors of patients' health status
[1].
The overall aim of the DenHeart survey was to gain knowledge about
patient reported outcomes regarding health among cardiac patients at
hospital discharge [10]. The study results will provide important benchmark for between-diagnostic comparison. Knowledge about patients'
own perception of their health status and predicting factors can guide
in-hospital and out-patient practice as well as general practitioners
and local secondary prevention teams to make better decisions about
post-hospital care to prevent mortality, disease progression and readmission and to make evidence based decisions about priorities in the
use of resources. Comparing outcomes with a national representative
reference population are useful benchmarks for realistic goal setting in
health care and trial design.
1.2. Objectives
The objectives of this paper were to describe: (i) differences in patient reported outcomes at hospital discharge between a) cardiac diagnostic groups and b) cardiac patients and a national representative
reference population and to describe (ii) in-hospital predicting factors
for patient reported outcomes.
2. Methods
2.1. Study design
The DenHeart study was designed as a cross-sectional survey combined with national registry data. The methods and publication plan
were thoroughly described in the published study protocol [10].
2.2. Setting and participants
Over one year (April 15th 2013 to April 15th 2014) all patients
(34,564) discharged or transferred from the ﬁve Danish Heart Centres
were asked to ﬁll out a questionnaire at hospital discharge to evaluate
patient reported outcomes across cardiac diagnostic groups.
2.2.1. Eligibility criteria
All patients were consecutively invited to participate. Patients under
18 years of age, patients without a Danish civil registration number and
patients who did not understand Danish were excluded from the study.
Reasons for non-response were registered.

2.2.2. Recruitment
Patients were asked to complete and return a questionnaire within
3 days of discharge and return it by mail. Patients were recruited by a
ward nurse or by a research assistant nurse. All nurses at the Heart Centres, approximately 800, were informed about the study and procedures
at ward meetings, guidelines were distributed and a website established
(DenHeart.dk). The questionnaire was distributed with a postage prepaid envelope. Patients with repeated hospitalizations completed a
questionnaire at each discharge. Only the ﬁrst completed questionnaire
was included for the present analyses.
2.2.3. Reference population
The reference population derives from the nationally representative
Danish Health and Morbidity Survey 2013 [11]. The survey was based
on a random sample of 25,000 adult Danes. In all, 14,265 individuals
completed the questionnaire (57%).
2.3. Variables
The DenHeart questionnaire consisted of a series of well-validated
questionnaires and a number of ancillary questions. The questionnaire
consisted of 80 questions. It was tested for feasibility and took approximately 20 min to ﬁll out. The following validated questionnaires were
included: The Short Form-12 (SF-12), measuring overall health status,
generating both a physical (PCS) and a mental component score
(MCS) with higher scores indicating better health status [12]. A
Cronbach's alpha of 0.87 and 0.84 for PCS and MCS respectively have
been reported in a population of coronary heart disease patients [13].
The Hospital Anxiety and Depression Scale (HADS), a 14-item questionnaire that assesses levels of depression and anxiety in medically ill patients [14]. Scores of 8 to 10 suggest the presence of a mood disorder.
Scores ≥ 11 indicate the probable presence of a mood disorder. HADS
is a valid and internally consistent measure, with a mean Cronbach's
alpha of 0.83 and 0.82 for the HADS-A and HADS-D respectively [15].
EQ-5D, a 6-item standardized instrument for use as a measure of current health status. Higher scores indicate better health status [16]. An
overall Cronbach's alpha of 0.73 has been found in a population of coronary heart disease patients [13]. The Brief Illness Perception Questionnaire (B-IPQ), a short questionnaire that assesses cognitive and
emotional representations of illness on the basis of eight items. A higher
score on the B-IPQ reﬂects a more threatening view of illness. B-IPQ has
good reliability and has shown good predictive validity among patients
recovering from myocardial infarction [17]. HeartQoL, an illness speciﬁc
questionnaire that measures QoL in cardiac patients and produces a
global score and two subscales: a physical and an emotional scale with
higher scores indicating better QoL status. The questionnaire has proven
to be a reliable instrument with a Cronbach's alpha between 0.80 and
0.91 for the global score and each subscale [18,19]. The Edmonton
Symptom Assessment Scale (ESAS), a 10 item questionnaire that allows
patients to rate their symptoms on a visual numeric scale. Higher scores
indicate the presence and intensity of the symptoms. Cronbach's alpha
between 0.80 and 0.91 for the global score and each subscale [20]. The
survey also included nine questions about health and health behaviour
(height, weight, smoking, alcohol) from The Danish Health and Morbidity Survey [11], three questions about preparation for discharge from
the Danish National Survey of Patient Experiences and one question regarding medication adherence.
Data from the following Danish national registers were collected on
all identiﬁed patients: The Danish Civil Registration System, The Danish
National Patient Register, Danish Education Registers, and Danish registers on personal income and transfer payments [21].
To combine questionnaire data with data from the registers all questionnaires were matched with a hospital discharge from the Danish National Patient Register. To calculate the number of possible responders, a
list of all patients discharged from a Heart Centre in the study period
was reviewed.
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Responders were divided into seven diagnostic groups based on
their ICD-10 primary action diagnosis obtained from the Danish National Patient Register. The diagnostic groups were deﬁned as follows: ischemic heart disease: I20–I25, T823D, Z95.1, Z95.5; arrhythmia: I44–
I46, I46.9, I47–I49, Z95.0,R00.0, R00.1, R00.2, R00.8A, T75.0, T75.4,
T82.1, T82.8; heart failure: I11.0, I42.0–I43.8, I50, I51.7, R57.0; congenital heart disease: Q00–Q99, I27.8A, I27.9, I28.0; infectious heart disease:
I30.0–I32.0, I33, I38.9–I39.0, I40.0–I41.8, I32.8, I39.8, I51.4, T82.6, T82.7;
heart valve disease: I05.0–I06.0, I34.0–I37.2, I39.1, I39.2, I51.1A, Z95.2–
Z95.4; heart transplant: T86.2–T86.3, Z94.1, Z94.3. Two further groups
were deﬁned: other diagnoses (e.g. pulmonary embolism with mention
of acute cor pulmonale, primary pulmonary hypertension, thoracic aortic aneurysm without mention of rupture, benign neoplasm of the
heart): D15.1, E78.0, E78.5, I10.9, I11.9, I26.0, I27.0, I27.2, I27.8, I27.9A,
I51.0, I51.3B, I51.8, I51.9, I71.0-I71.4, I71.6, I71.9, J81.9, J96.0, J96.9,
S25.0, S26.0, S26.8, S26.9, Z95.8, Z95.9 and observation for heart disease
(patients discharged with a non-cardiac diagnose, e.g. observation for
suspected myocardial infarction, chest pain, syncope and collapse):
R01.1, R06.0, R07.1–R07.4, R42.9, R55.9, Z03.4, Z03.5, Z82.4.
Information on co-morbidity was obtained from the Danish National
Patient Register and calculated 10 years back, not including the index
discharge. Both primary and secondary diagnoses were included. We
calculated the Tu comorbidity index [22] for all patients going back
10 years. The following diseases are included in the Tu score: congestive
heart failure, cardiogenic shock, arrhythmia, pulmonary oedema, malignancy, diabetes, cerebrovascular disease, acute/chronic renal failure,
chronic obstructive pulmonary disease. All diagnoses are weighted
equal.
2.4. Sample size
34,564 cardiac patients discharged from national Heart Centres over
one year were included in order to secure a high level of speciﬁcity.
2.5. Statistical methods
All statistical analyses of continuous outcomes were based on standard regression methods and the normal distribution. Age standardized
means were calculated by using the age distribution among responders
as a reference. The expected scores were calculated within groups deﬁned for diagnosis, age and sex based on a regression model. To compare means across all diagnostic groups we used the F-test and for
comparison of frequencies the Pearson χ2-test was used.
Comparison data from the Danish reference population were obtained from the Danish Health and Morbidity Survey 2013 [11] and
consisted of a representative sample of the Danish population. Data
were collected via a self-administered questionnaire. Mean scores and
proportions for the reference population were age standardized and
tests for differences between responders and the reference population
were adjusted for sex and age.
All regression analyses of patient reported outcomes (Table 3) were
adjusted for sex, age, marital status, length of hospital stay, type of hospitalization, Tu co-morbidity score and diagnostic group. Linear regression was used for continuous outcomes and logistic regression was used
for binary outcomes.
In all analyses observations with missing data were excluded. All
analyses were conducted using SAS version 9.3.

3

2.7. Ethics approval
The study complies with the Declaration of Helsinki. According to
Danish legislation, surveys do not have to be approved by an ethics
committee system (H-4-2013-FSP) but rather by the Danish Data Protection Agency (2007-58-0015/30-0937). Use of register data was permitted by The Danish National Board of Health (FSEID-0001131).
DenHeart is registered at ClinicalTrials.gov (NCT01926145) and approved by the Institutional Boards of the Heart Centres. Patients signed
an informed consent.
3. Results
A total of 34,564 patients were discharged from April 15th 2013 to
April 15th 2014. Most, 33,060 were eligible and 16,712 patients completed the questionnaire, Fig. 1. The response rate was 51%.
3.1. Demographic and clinical proﬁle
Demographic information is presented for both responders and
non-responders in Table 1. Characteristics seem to be similar with
respect to age and clinical proﬁle; however, males are slightly overrepresented as are married and higher income. Differences occur
across diagnoses.
Mean age was 64 years, 67% were male, more than half were married
and most had primary school incl. high school (35%) or short cycle
higher education (45%). Regarding comorbidity, 44% had no comorbidities, 31% had one, 16% had two and 9% had three or more comorbidities,
Table 1.
3.2. Differences between diagnostic groups in patient reported outcome at
hospital discharge
Listed from worst to best overall patient reported outcomes were
heart failure, heart valve disease, ischemic heart disease, infectious
heart disease, arrhythmia, congenital heart disease and heart transplant. Signiﬁcant differences between diagnostic groups were
found between groups in all patient reported outcome domains.
Table 2, however, the differences must be considered small as they
do not reach minimal important difference between most of the
groups which is suggested to be: SF-12: 2 points for PCS and 3 points
for MCS [23], HADS: 1.5 points or 20% [24] and HeartQoL: 0.35 point
[25,26]. Patients discharged with a non-cardiac diagnosis or without
a diagnosis, labelled observation for heart diseases (typically
discharged for further outpatient diagnostic work) had poorer outcomes, especially in anxiety and treatment control, comparable to
heart failure and heart valve disease patients.
Approximately 32.12% of cardiac patients showed HADS scores
reﬂecting possible anxiety disorder and 19.15% possible depression.
The proportions with probable anxiety ranged from 27.68 to
32.68% except for heart transplant patients where the proportion
was 11.68%. Depression was most prevalent among patients with
heart failure (24.70%), while heart transplant (11.18%) and arrhythmia (16.66%) had the lowest proportions. Heart failure patients were
more likely to report a high Symptom Distress Score and less good or
poor physical shape whereas heart transplant and arrhythmia patients reported the best outcomes. A total of 5.73% of all responders
forgot to take their medication more than once a week prior to
hospitalization.

2.6. Deviations from pre-speciﬁed protocol
3.3. Cardiac patients vs. reference population
Originally, the plan was to use weighting to deal with missing data in
the analyses [10]. However, responders and non-responders were very
similar in terms of age, sex, diagnoses and education. The patient reported outcomes were age standardized in order to make comparisons between groups more true to diagnostic differences.

Compared to the reference population, cardiac patients reported
statistically signiﬁcant worse physical health measured on the SF12 PCS (42.53 (SD 11.08) vs. 47.73 (SD 13.36), p b 0.001) and mental
health measured on the SF-12 MCS (48.22 (SD 10.86) vs. 51.52 (SD
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Fig. 1. Flow-chart.

14.70), p b 0.001). A higher proportion of cardiac patients also reported less good or poor physical shape (33% vs. 20%, p b 0.001)
and more patients experienced feeling alone (27% vs. 21%,
p b 0.001). However, few lacked someone to talk to (4% vs. 5%, p =
0.08).

3.4. Predictors of patient reported outcomes
Predictive factors of worse patient reported outcome scores were
found across diagnoses to be female sex, older age, unmarried, longer
hospital stay and higher co-morbidity score, whereas acute hospitalization was a predictor of better SF-12 PCS and better HeartQoL global
score, Table 3.
After adjustment for sex, age, marital status, length of hospital stay,
type of hospitalization and co-morbidity diagnostic differences in patient reported outcomes remain, Table 3.

4. Discussion
In summary, statistically signiﬁcant differences were found in all patient reported outcomes across diagnostic groups. Listed from worst to
best patient reported outcomes were heart failure, heart valve disease,
ischemic heart disease, infectious heart disease, arrhythmia, congenital
heart disease and heart transplant. The differences were very small and
cannot be considered clinically relevant. Most diagnoses have similar
scores with proportions of depression and anxiety around 20–30%. Patients discharged without a cardiac diagnose had poor scores in some
outcomes e.g. anxiety and treatment control. Compared to the reference
population patients had lower scores on physical and mental health.
Looking at predicting factors for poor outcomes, worse patient reported
outcomes were found across diagnoses to be predicted by female sex,
older age, unmarried, longer hospital stay and higher co-morbidity
score. Acute hospitalization was a predictor of better physical health
and QoL at hospital discharge.
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Table 1
Demographic and clinical data for all patients treated, responders/non-responders and according to diagnostic group.
Ischemic
heart disease
Responders/
non-responders

Arrhythmia

Heart failure

Infectious heart
disease
Responders/
non-responders

Heart valve
disease
Responders/
non-responders

Heart transplant

Other diagnoses

Responders/
non-responders

Congenital heart
disease
Responders/
non-responders

Responders/
non-responders

Responders/
non-responders

Observation for
heart disease
Responders/
non-responders

Responders/
non-responders

Characteristics
n
Male, %
Age, mean
Married, %

16,712/16,348
67/62
64.3/64.5
64/55

7179/6338
73/67
65.5/66.3
65/57

4322/3540
65/60
63.6/65.2
65/54

987/942
73/70
65.4/66.0
60/53

115/218
47/56
43.9/41.8
44/33

204/404
75/68
59.4/58.5
66/53

975/958
66/58
71.2/71.9
60/55

136/132
74/79
51.2/54.4
57/61

321/680
61/61
61.4/65.8
62/53

2473/3136
53/53
61.5/59.8
63/54

Educational level, %
Basic school
Upper secondary or vocational school
Higher education
No information
Income, mean in 1000 DKK

31/38
43/39
24/19
2/4
229/210

32/41
45/39
21/17
2/4
224/207

27/34
42/38
29/24
2/5
247/220

34/38
45/40
19/16
2/6
237/200

39/42
36/36
22/17
4/5
203/185

28/31
43/39
25/25
4/5
218/230

40/41
39/35
20/19
2/5
198/204

26/44
40/36
28/18
6/2
206/240

24/38
49/40
26/18
2/4
207/199

32/36
42/39
24/21
2/4
226/207

Co-morbidity ten years back, %
Hypertension
Ventricular arrhythmia
Ischemic heart disease
Myocardial infarction
PCI
CABG
Diabetes without complications
Heart failure
Renal disease
Chronic obstructive pulmonary disease

34/36
4/4
41/37
17/17
16/14
4/3
12/13
16/17
3/4
7/10

36/38
2/2
56/50
24/25
26/23
5/4
14/16
11/12
3/4
6/10

32/36
8/8
25/26
11/11
8/7
3/2
9/11
17/19
3/4
6/9

34/37
11/11
45/43
24/20
15/13
6/6
17/17
68/65
6/7
12/13

15/14
3/3
10/11
2/5
2/1
2/0
5/8
10/12
6/4
7/11

27/29
4/2
17/21
6/6
3/4
6/4
11/11
10/11
4/7
4/5

39/45
2/2
33/34
10/12
10/8
4/4
13/13
19/21
5/3
8/12

63/70
18/16
45/41
27/20
34/51
2/2
22/18
77/64
22/29
4/7

46/40
2/2
25/23
4/8
7/7
2/3
6/9
10/10
3/4
9/13

28/28
1/2
31/30
9/11
8/9
2/2
10/10
6/8
2/3
6/8

Tu co-morbidity score, %
0
1
2
≥3

44/44
32/30
15/16
8/10

58/54
27/27
10/12
6/7

18/22
49/42
23/23
10/13

17/17
27/26
32/31
24/26

48/59
32/23
13/10
7/8

56/48
25/26
11/15
9/10

43/37
31/32
15/18
11/13

10/10
21/21
33/26
36/43

57/48
25/32
10/14
8/6

61/58
25/25
10/12
5/6

Life style factors, %a
BMI b 18.5, %
BMI ≥ 25, %
BMI ≥ 30, %
Ever smoked, %
Smokes daily, %
Alcohol intake above high risk limit, %b

1
66
24
67
13
8

1
70
26
73
15
8

1
63
23
61
11
7

2
64
27
71
11
8

6
46
14
49
10
6

3
57
14
60
12
8

1
59
21
64
8
10

3
55
18
57
5
3

2
71
23
56
10
7

2
64
24
61
15
6
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Responders/
non-responders

SE = standard error; PCI = percutaneous coronary intervention, CABG = coronary artery bypass graft, BMI = body mass index.
a
Information about BMI, smoking and alcohol consumption was included in the DenHeart questionnaire. Therefore, these parameters are only presented for the responders.
b
The Danish National Board of Health deﬁnes the high risk limit for alcohol consumption as a weekly intake of N21 standard drinks for men and N14 standard drinks for women.
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4.1. Limitations
As the most seriously ill patients were not able to participate in
the survey the responding patients may not be completely representative of the total target population. The proportions of patients in
each diagnostic group are similar among responders and non-responders which indicate that no serious systematic errors in response occurred.
4.1.1. Confounding factors
Self-reported outcomes are by nature not objective and therefore,
sources of bias may exist. In self-reporting of e.g. physical activity, alcohol and weight, social desirability bias can be an issue, as respondents
answer according to what they believe is socially acceptable [27]. The
validity and coverage of the Danish National Patient Register has been
investigated and sources of errors when retrieving data from the register are e.g. issues regarding the right deﬁnitions, changes in coding over
time and errors in or lack of registration. It is known internationally to
be the most comprehensive of its kind and is a very important register
for biomedical and public health research [28]. Multiple testing is always a concern in exploratory studies. A pre-planned protocol was
followed.
4.1.2. Non-response
The patients treated at the Heart Centres are often aged and severely ill, which may be reﬂected in the response rate of 51%. In general, studies presenting patient reported outcomes are known to
have a lower response rate than other studies [27]. Missing data
was between 2 and 4% for most outcomes. For the SF-12 PCS and
MCS it was higher at 19% and for the question regarding medication
use missing data was 17%.
4.2. Interpretation
The proportions of patients reporting probable anxiety and depression and levels of perceived health found in the diagnostic groups are
in line with previous reports [8,29–32].
The heart failure group had the worst overall patient reported outcome scores. Patients with heart failure are known to have high depression and anxiety rates of up to 30 and 40% [33,34]. Furthermore low QoL
rates has previously been reported numerous times [35,36] and is reported to be lower than in patients with advanced cancer and amyotrophic lateral sclerosis [37]. Patients with heart failure have a chronic
condition and high co-morbidity. They live in fear of losing a sense of
control [38]. The association between depression and heart failure appears to be related both to the psychological aspects of severe heart disease, and to pathophysiological and psychosocial mechanisms. The
presence of depression is associated with a worsening of the prognosis,
and increased risk of death, re-hospitalization, and functional decline
[39].
Following patients with heart failure, heart valve disease patients reported the worst patient reported outcomes. The co-morbidity burden
in patients with valve disease is lower than among patients with heart
failure and is comparable to both the arrhythmia and the heart transplant patients, who report better patient reported outcomes. However,
patients with heart valve disease report high symptom distress and undergo cardiac surgery, from which, studies show, they recover slowly
and suffer substantial complications [29].
Patients with ischemic heart disease also report scores in the worse
half. They have one of the highest mean anxiety score. Patients with ischemic heart disease can experience post-traumatic stress related to
anxiety and fear of dying [40]. However post-traumatic stress is also
found in patients with e.g. heart failure and implantable cardioverter
deﬁbrillator [41,42].
Although infectious heart diseases, for the most part, are acute, transient afﬂictions, this diagnostic group reported noticeably poor patient

reported outcomes. Included in this group are patients with infective
endocarditis, who have undergone a lengthy and aggressive treatment
[43,44]. Patients report considerably reduced physical functioning as
well as psychological distress following treatment as well as low treatment control [45].
The group of patients with arrhythmia was placed in the upper
part of best patient reported outcome scores at time of discharge
from hospital. Compared to other research this is somewhat surprising. Withers et al. found a lower QoL due to considerable problems
with fear and anxiety in patients with symptomatic cardiac arrhythmias [46]. A systematic review shows that patients with atrial ﬁbrillation have signiﬁcantly poorer QoL compared to healthy controls,
the general population, and other patients with cardiac diseases
[47]. None of the above studies were performed on discharge, suggesting a change in patient reported outcomes as time passes,
which was also found in patients with pacemaker [48]. Patients
with ICD have previously been found to have high levels of anxiety,
up to 38% and depression, around 15–25% of patients. Furthermore,
patients are struggling with the risk of sudden cardiac death and
shock [49].
Patients with congenital heart disease were in the best end of the
spectrum of patient reported outcome scores. According to
Berghammer et al. even patients with single ventricle defects which
are among the most complex congenital heart defects, have a feeling
of being strong and healthy [50].
The patients with heart transplants had similar co-morbidity
scores to heart failure patients; however their patient reported outcome scores were in the best end of the spectrum. Better patient reported outcome scores were also previously found in patients after
heart transplant compared to outcomes of patients with aortic
valve replacement and ventricular assist device [51]. Patients with
heart transplant still experience burden of disease and reduced life
expectancies [52], however their everyday symptoms might be
fewer and less invalidating compared to other diagnostic groups. Another factor that must be considered is that the heart transplanted
patients are seen in-hospital for regular check-ups, so they might
not be admitted due to worsening of disease or for a procedure,
which is the case for the other diagnostic groups. They therefore
might be less stressed. Depression scores found in the DenHeart
study is similar to those found 12 months after transplantation in another study 3.07 vs. 3.7 and anxiety scores are higher at discharge in
DenHeart than after 12 months 3.39 vs. 5.0 [53].
Patients discharged with no cardiac diagnosis had poor patient reported outcomes. Uncertainty is very difﬁcult for people to cope with
[54] and these patients might still be experiencing a large symptom burden. Some of the patients might suffer from mental disorder or
somatisation. This is a group that certainly needs attention after discharge and further analyses will be performed following this group in
the registers to see if they suffer from cardiac disease, psychiatric disease or continue to live without a diagnosis.
Studies conducted 6–12 months after discharge have also found
differences between various diagnostic groups and healthy controls
e.g. patients with ICD [8], valve disease [29], and heart transplantation [30]. It is not surprising that these differences exist due to the
burden of cardiac disease. For congenital heart disease both the SF36 scores and the HADS scores have previously been found to be
comparable to a reference population [55]. Mean values of healthy
controls are useful benchmarks for realistic goal setting in health
care and trial design.
Previous studies on selected diagnostic groups also point at female sex, higher age, living alone and co-morbidity as predictors of
poor patient reported health [8,56,57]. Acute admission was a predictor of better physical health and QoL which may be explained by
less comorbidity and recent onset of disease. Perceived health has
previously been found to predict length of stay [5]. We now see the
same tendency the other way around that patient reported outcomes
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Table 2
Patient reported outcomes on health related quality of life, anxiety, depression and illness perception (age standardized).

Responders

n

Ischemic
heart
disease

Arrhythmia

Congenital
heart
disease

Heart
failure

Infectious
heart
disease

Heart
valve
disease

Heart
transplant

Other
diagnoses

Observation
for heart
disease

p*

16,712

7179

4322

987

115

204

975

136

321

2473

42.53
(11.08)
48.22
(10.86)

41.60
(10.66)
48.46
(10.89)

44.20
(10.61)
48.56
(10.84)

37.17
(10.58)
46.40
(10.80)

41.60
(10.67)
48.81
(10.90)

40.96
(10.59)
47.15
(10.82)

39.90
(10.65)
47.06
(10.88)

44.90
(10.62)
53.41
(10.85)

40.49
(10.59)
48.88
(10.82)

44.12
(10.64)
47.87
(10.87)

5.85 (4.22)

5.95 (4.21)

5.52 (4.19)

5.94 (4.18)

5.49 (4.22)

5.35 (4.19)

6.01 (4.22)

3.39 (4.20)

5.91 (4.19)

6.21 (4.20)

<0.001

32.12

32.98

29.69

32.68

27.88

27.68

32.24

11.68

32.54

34.86

<0.001

4.28 (3.69)

4.34 (3.69)

3.92 (3.67)

5.14 (3.67)

4.03 (3.70)

4.41 (3.67)

4.67 (3.71)

3.07 (3.68)

4.72 (3.67)

4.21 (3.68)

<0.001

19.15

19.71

16.66

24.70

16.91

17.69

20.68

11.18

22.23

19.43

<0.001

0.76
(0.16)
69.26
(19.79)

0.76
(0.16)
68.55
(19.65)

0.70
(0.16)
72.18
(19.56)

0.73
(0.16)
61.42
(19.53)

0.77
(0.16)
69.86
(19.71)

0.73
(0.16)
68.36
(19.55)

0.74
(0.16)
66.05
(19.70)

0.82
(0.16)
75.97
(19.59)

0.73
(0.16)
65.32
(19.54)

0.76
(0.16)
70.47
(19.61)

Consequences

4.57 (2.77)

4.62 (2.76)

4.37 (2.75)

5.57 (2.74)

4.37 (2.77)

4.77 (2.74)

5.16 (2.77)

3.54 (2.75)

5.04 (2.74)

4.15 (2.75)

<0.001

Timeline

5.14 (3.60)

5.18 (3.57)

5.03 (3.55)

7.17 (3.55)

5.25 (3.58)

4.66 (3.55)

4.65 (3.58)

6.45 (3.56)

5.42 (3.55)

4.53 (3.56)

<0.001

Personal control

5.84 (3.05)

5.93 (3.05)

5.85 (3.04)

5.44 (3.04)

6.48 (3.06)

6.13 (3.04)

5.74 (3.07)

7.77 (3.05)

5.69 (3.04)

5.64 (3.05)

<0.001

Treatment control

8.18 (2.32)

8.24 (2.32)

8.36 (2.30)

8.11 (2.30)

8.38 (2.32)

8.16 (2.30)

8.62 (2.32)

8.54 (2.31)

8.10 (2.30)

7.82 (2.31)

<0.001

Identity

4.47 (2.73)

4.44 (2.73)

4.44 (2.72)

5.28 (2.71)

4.21 (2.74)

4.36 (2.71)

4.62 (2.74)

3.50 (2.72)

4.60 (2.71)

4.28 (2.72)

<0.001

Concern

4.91 (3.03)

5.07 (3.01)

4.62 (3.00)

5.40 (3.00)

4.23 (3.02)

4.75 (3.00)

5.12 (3.03)

2.67 (3.01)

5.08 (3.00)

4.78 (3.01)

<0.001

Coherence

7.51 (2.72)

7.70 (2.68)

7.73 (2.67)

7.53 (2.67)

7.88 (2.69)

7.12 (2.67)

7.76 (2.69)

8.96 (2.68)

7.32 (2.67)

6.39 (2.68)

<0.001

Emotional representation

4.07 (3.03)

4.11 (3.02)

3.94 (3.00)

4.32 (3.00)

3.92 (3.03)

3.83 (3.00)

4.07 (3.03)

2.73 (3.01)

4.25 (3.00)

4.12 (3.01)

<0.001

HeartQoL global

1.78 (0.78)

1.74 (0.76)

1.87 (0.76)

1.45 (0.76)

1.81 (0.76)

1.64 (0.76)

1.57 (0.77)

2.13 (0.76)

1.72 (0.76)

1.92 (0.76)

<0.001

HeartQoL physical

1.65 (0.88)

1.60 (0.85)

1.76 (0.84)

1.25 (0.84)

1.69 (0.85)

1.49 (0.84)

1.39 (0.85)

1.97 (0.85)

1.57 (0.84)

1.85 (0.85)

<0.001

HeartQoL emotional

2.10 (0.83)

2.09(0.83)

2.15 (0.83)

1.97 (0.83)

2.12 (0.83)

2.03 (0.83)

2.03 (0.83)

2.55 (0.83)

2.12 (0.83)

2.11 (0.83)

<0.001

19.96
(16.70)

20.64
(16.67)

17.29
(16.59)

24.37
(16.56)

18.48
(16.72)

21.58
(16.58)

22.51
(16.72)

14.09
(16.62)

21.04
(16.57)

20.13
(16.62)

<0.001

33.54

33.99

27.14

49.86

32.46

38.00

37.61

28.94

39.20

27.83

<0.001

26.69

27.04

25.23

27.60

33.69

22.77

25.81

27.70

28.12

28.32

0.126

4.02

4.19

3.99

3.85

2.47

2.72

3.69

2.09

3.47

4.20

0.761

SF-12, mean (SD)
PCS
MCS

<0.001
<0.001

HADS
HADS-A, mean (SD)
HADS-A ≥ 8, %
HADS-D, mean (SD)
HADS-D ≥ 8, %
EQ-5D, mean (SD)
EQ-5D 5L crosswalk
EQ-5D VAS

<0.001
<0.001

B-IPQ, mean (SD)

HeartQoL, mean (SD)

ESAS, mean (SD)

31

Symptom Distress Score
Physical shape
Less good or poor, %
Feeling alone
Sometimes or often, %
Someone to talk to
about problems or
when in need of
support
No, never or almost
never, %
Forgetting medication
prior to hospitalization

Daily or more than once
6.72
3.99
5.85
2.26
7.11
6.44
1.46
6.15
6.75
<0.001
a week, %
5.73
HADS-A = Hospital Anxiety and Depression Scale -Anxiety; HADS-D = Hospital Anxiety and Depression Scale -Depression; PCS = physical component score; MCS = mental component score;
B-IPQ = Brief Illness Perception Questionnaire; SD= standard deviation.
*Differences in means between all diagnostic groups were tested using the F-test. Differences in proportions between all diagnostic groups were tested by the Pearson 2- test.
Best

Middle

Worst

are predicted by length of stay which underpins a strong association
between the two.
4.3. Generalizability
This national study was carried out in Denmark and international
differences may exist in treatment as well as culture and social behaviour [9]. However, international guidelines for treatment are followed
in Denmark and there is no reason to believe that the differences

between diagnostic groups should differ much between countries. The
response rate was 51% which is not unexpected in a population of severely ill patients. At the ﬁve including sites response rates varied
from 37 to 58% and number of questionnaires that were not handed
out varied from 5 to 16%. Response rates varied between diagnostic
groups. However, responders and non-responders have similar characteristics in terms of demographic and clinical variables and the diagnostic groups represent the same proportion responders and all patients
discharged pointing at no systematic error in non-response.
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1
0.76 (0.69; 0.83)c
0.82 (0.70; 0.96)c
0.55 (0.37; 0.84)c
0.58 (0.41; 0.82)c
0.87 (0.74; 1.02)
0.22 (0.13; 0.35)c
0.88 (0.68; 1.14)
0.97 (0.87; 1.08)
1
0.76 (0.25; 1.26)c
−0.88 (−1.73; −0.03)c
2.14 (−0.05; 4.33)
−0.24 (−2.04; 1.57)
−0.74 (−1.61; 0.13)
7.25 (5.18; 9.32)c
1.20 (−0.20; 2.59)
−0.18 (−0.75; 0.40)
1
3.53 (3.06; 4.00)c
−1.60 (−2.40; −0.81)c
1.22 (−0.84; 3.28)
0.73 (−0.96; 2.43)
−0.44 (−1.25; 0.38)
7.76 (5.81; 9.70)c
−0.58 (−1.88; 0.73)
2.30 (1.76; 2.84)c

1.65 (1.53;1.78)
0.98 (0.979; 0.984)c
0.90 (0.83; 0.96)c
1.02 (1.01; 1.02)c
1.06 (0.98; 1.14)
1.09 (1.04; 1.15)c

−2.69 (−3.10; −2.28)
0.06 (0.04; 0.07)c
1.55 (1.16; 1.95)c
−0.13 (−0.18; −0.08)c
0.36 (−0.04; 0.76)
−0.73 (−1.01; −0.46)c
−2.31 (−2.69; −1.92)
−0.15 (−0.16; −0.14)c
1.27 (0.89; 1.64)c
−0.23 (−0.28; −0.18)c
1.08 (0.70; 1.45)c
−1.36 (−1.62; −1.10)c

Women vs. men
Age (years)
Married vs. unmarried
Length of hospital stay (days)
Acute vs. planned hospitalization
Tu co-morbidity index (score)
Diagnostic group
Ischemic heart disease
Arrhythmia
Heart failure
Congenital heart disease
Infectious heart disease
Heart valve disease
Heart transplant
Other diagnoses
Observation for heart disease

PCS = physical component score; MCS = mental component score; HADS-A = Hospital Anxiety and Depression Scale - Anxiety; HADS-D = Hospital Anxiety and Depression Scale – Depression; β = regression coefﬁcient in general linear model, 95%
CI = 95% conﬁdence interval; OR = odds ratio.
a
Linear regression model adjusted for sex, age, marital status, length of hospital stay, type of hospitalization, co-morbidity and diagnostic group.
b
Logistic regression model adjusted for sex, age, marital status, length of hospital stay, type of hospitalization, co-morbidity and diagnostic group.
c
Signiﬁcance level set at 0.05.

1
−4.87 (−5.58; −4.17)c
0.40 (−0.79; 1.56)
−4.90 (−8.05; −1.75)c
−3.16 (−5.63; −0.70)c
0.56 (−0.62; 1.74)
−11.88 (−14.78; −8.99)c
−0.43 (−2.37; 1.51)
−0.81 (−1.62; 0.01)
1
0.20 (0.17; 0.23)c
−0.12 (−0.17; −0.07)c
0.19 (0.06; 0.33)c
0.08 (0.03; 0.19)
−0.08 (−0.13; −0.03)c
0.66 (0.53; 0.78)c
0.03 (−0.06; 0.12)
0.18 (0.14; 0.22)c
1
0.03 (0.03; 0.04)c
0.002 (−0.009; 0.013)
0.03 (0.002; 0.06)c
0.02 (−0.01; 0.04)
−0.003 (−0.01; 0.008)
0.11 (0.08; 0.14)c
−0.02 (−0.04; −0.001)c
0.01 (−0.002; 0.013)
1
0.70 (0.62; 0.78)c
0.95 (0.80; 1.13)
0.68 (0.41; 1.13)
0.59 (0.39; 0.89)c
0.97 (0.81; 1.16)
0.30 (0.17; 0.52)c
1.12 (0.84; 1.15)
0.93 (0.82; 1.05)

3.54 (2.97; 4.11)c
−0.04 (−0.06; −0.01)c
−2.15 (−2.70; −1.60)c
0.30 (0.23; 0.37)c
0.35 (−0.22; 0.91)
1.88 (1.49; 2.26)c
−0.19 (−0.21; −0.16)
−0.01 (−0.007; 0.005)c
0.12 (0.09; 0.14)c
−0.02 (−0.021; −0.015)c
0.08 (0.05; 0.10)c
−0.10 (−0.12; −0.08)c
−0.03 (−0.04; −0.03)
0.0003 (0.0001; 0.0005)c
0.02 (0.01; 0.02)c
−0.004 (−0.004; −0.003)c
0.003 (−0.002; 0.008)
−0.01 (−0.02; −0.01)c
1.23 (1.13; 1.34)
0.995 (0.992; 0.999)c
0.80 (0.73; 0.87)c
1.02 (1.01; 1.03)c
1.11 (1.01; 1.21)c
1.22 (1.15; 1.29)c

β (95% CI)a
β (95% CI)a
OR (95% CI)b

c

OR (95% CI)b

c

β (95% CI)a

c

β (95% CI)a

HADS-D ≥ 8
HADS-A ≥ 8
MCS
PCS

Table 3
In-hospital and demographic predictors of health-related quality of life, anxiety and depression and symptom burden at hospital discharge.

c

EQ-5D 5L
crosswalk
β (95% CI)a

c

c

Symptom Distress Score
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4.4. Implications
There are obviously still issues regarding lifestyle, smoking and obesity that must be addressed. Overall, patients adhere to their medication
instructions, however some may need support. Being ill might strengthen the social network as few responders lacked someone to talk to. Despite this, some patients still feel alone which is an independent
predictor of morbidity and mortality [58].
As patient reported outcomes are known to be independent predictors of readmission and mortality in some patients, knowledge of them
may help clinicians make better decisions about in-hospital and posthospital care and prevention and prioritize resources based on
evidence.
Even though statistically signiﬁcant differences were found between
groups, minimally important differences were not reached between
most groups, indicating that screening for poor outcomes should be
considered for all diagnostic groups.
For each diagnostic group, further secondary analyses will be performed to look for within-diagnostic group differences and the associations between patient reported outcomes at discharge and mortality,
morbidity and readmission will be investigated [10].
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