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HEART FAILURE AND CARDIOMYOPATHY
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Background: Self-management and adequate consultation behaviour are essential for the successful
treatment of chronic heart failure (CHF). Patients with a type-D personality, characterised by high social
inhibition and negative affectivity, may delay medical consultation despite increased symptom levels and may
be at an increased risk for adverse clinical outcomes.
Aim: To examine whether type-D personality predicts poor self-management and failure to consult for evident
cardiac symptoms in patients with CHF.
Design/methods/patients: 178 outpatients with CHF (aged (80 years) completed the type-D Personality
Scale at baseline, and the Health Complaints Scale (symptoms) and European Heart Failure Self-care
Behaviour Scale (self-management) at 2 months of follow-up. Medical information was obtained from the
patients’ medical records.
Results: At follow-up, patients with a type-D personality experienced more cardiac symptoms (OR 6.4; 95%
CI 2.5 to 16.3, p,0.001) and more often appraised these symptoms as worrisome (OR 2.9; 95% CI 1.3 to
6.6, p,0.01) compared with patients with a non-type-D personality. Paradoxically, patients with a type-D
personality were less likely to report these symptoms to their cardiologist/nurse, as indicated by an increased
risk for inadequate consultation behaviour (OR 2.7; 95% CI 1.2 to 6.0, p,0.05), adjusting for
demographics, CHF severity/aetiology, time since diagnosis and medication. Accordingly, of 61 patients
with CHF who failed to consult for evident cardiac symptoms, 43% had a type-D personality (n = 26). Of the
remaining 108 patients with CHF, only 14% (n = 16) had a type-D personality.
Conclusion: Patients with CHF with a type-D personality display inadequate self-management. Failure to
consult for increased symptom levels may partially explain the adverse effect of type-D personality on cardiac
prognosis.

B
ecause of the ageing population and increasing rate of
chronic medical diseases, finding the best management for
these conditions is an important goal in healthcare.1

Chronic heart failure (CHF) is a serious chronic condition that
has been associated with high mortality and hospitalisation
rates, limited functional capacity, impaired health status and
escalating health costs, despite recent developments in treat-
ment options.2–5

Poor self-management, or self-care, is associated with an
increased risk of adverse clinical outcome in CHF.6 Self-
management is the individual’s ability to manage the symp-
toms, treatment and lifestyle changes inherent in living with a
chronic condition such as CHF7; it is the process whereby
individuals act on their own behalf to promote health.8 One
important aspect of self-management is consultation beha-
viour—that is, consulting a doctor when experiencing cardiac
symptoms.9

Some patients with CHF may delay consulting medical
services for relevant symptoms. This patient delay, which refers
to the period between the onset of symptoms and the moment
of consultation,10 may contribute to adverse clinical outcomes
in CHF.

The decision to seek help is influenced by the individual’s
appraisal of the seriousness of the symptoms.11 12 However,
symptom appraisal is a necessary but not sufficient condition
for seeking help. Consultation behaviour is also influenced by
attitudes to help-seeking behaviour,13 such as concerns about
the consequences of disclosing personal feelings and thoughts.
For example, patients with myocardial infarction who did not
talk with someone about their symptoms had longer delays in
seeking help.14 Hence, patients with CHF who are inhibited in

disclosing symptoms to their cardiologist or specialised heart
failure nurse may also be more likely to delay medical
consultation.

Patients with a type-D personality tend to inhibit self-
expression in social interactions, as indicated by a high score on
social inhibition.15 16 Given their high level of inhibition,
patients with a type-D personality may be at risk for inadequate
self-management in terms of poor consultation behaviour. This
failure to consult for cardiac symptoms is paradoxical, because,
given their tendency to experience negative feelings and to
worry,15 16 patients with a type-D personality may experience
concerns about their health status. Hence, the objective of this
predictive study was to examine the role of type-D personality
in poor self-management and failure to consult for clinically
evident symptoms in patients with CHF.

METHODS
Study population and procedure
The sample included 178 consecutive outpatients with CHF
from the TweeSteden teaching hospital in Tilburg, The
Netherlands. Inclusion criteria were: (1) systolic heart failure;
(2) left ventricular ejection fraction (LVEF) (40%; and (3)
pharmacologically stable 1 month preceding inclusion. Patients
(1) aged .80 years; (2) with a history of diastolic heart failure;
(3) incapable of understanding and reading Dutch; (4) with

Abbreviations: CHF, chronic heart failure; DS14, Type-D Personality
Scale; EHFScBS, European Heart Failure Self-care Behaviour Scale; HCS,
Health Complaints Scale; KMO, Kaiser–Meyer–Olkin; LVEF, left ventricular
ejection fraction; NYHA, New York Heart Association; PCA, principal
component analysis
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cognitive impairments and life-threatening comorbidities; or
(5) diagnosed as having psychiatric disease (except depression
and anxiety) were excluded. Patients were treated for CHF by a
cardiologist and a specialised heart failure nurse according to
the most recent guidelines.3 The hospital’s medical ethics
committee approved the study protocol, and the study was
carried out according to the Declaration of Helsinki. All patients
provided written informed consent.

The cardiologist or specialised heart failure nurse selected
patients with CHF for inclusion in the study on the basis of the
above-mentioned criteria. Patients were informed about the
study and asked to participate by their treating cardiologist. If
patients agreed to participate, they were called the same week
to make an appointment for completing a set of psychological
questionnaires. Participation was voluntary. During the first
visit, patients completed the type-D Personality Scale (DS14).16

During a second visit, 2 months later, the patients filled out the
Health Complaints Scale (HCS; symptoms)17 and the European
Heart Failure Self-care Behaviour Scale (EHFScBS; self-
management)18. Patients who did not return the questionnaires
within 2 weeks received a reminder telephone call. The
response rate in the present study was 94%.

Self-management and consultation behaviour
The EHFScBS is a disease-specific measure of the self-manage-
ment behaviour of patients with CHF.18 The questionnaire
consists of 12 items that are answered on a 5-point Likert scale
ranging from ‘‘I completely agree’’ (1) to ‘‘I don’t agree at all’’
(5). A high total score indicates less self-care behaviour.
Cronbach’s a for the total scale is 0.81.18

Principal component analysis (PCA) with varimax rotation
was used to the determine the structure of the EHFScBS at the
2-month follow-up. Factors with an eigenvalue .1 were
retained according to the Kaiser–Meyer–Olkin (KMO) criterion.
KMO and Bartlett’s test of sphericity were used as fit indices.
PCA at the 2-month follow-up revealed a four-factor solution
(table 1). KMO (0.75) and Bartlett’s test of sphericity (x2 (66,
n = 178) = 483.5, p,0.001) indicated that PCA was adequate
for this data. Only one specific facet of self-management was
found—that is, consultation behaviour (eg, ‘‘If my feet/legs
become more swollen than usual, I contact my doctor or
nurse’’). Cronbach’s a for this factor was 0.86, and 0.46, 0.37
and 0.28 for the other three factors, respectively. Therefore, we
constructed a four-item ‘‘consultation behaviour’’ subscale as a
specific component of self-management that should be studied
in its own right, in addition to the EHFScBS total scale (table 1,
factor 1; items 3, 4, 5, 8). The mean (SD) score of the
consultation behaviour subscale was 9.8 (4.9), and the scores

were normally distributed. A relative lack of consultation
behaviour was defined as a score above the median split of this
four-item subscale.

Type-D personality
The DS14 was used to assess type-D personality.16 The DS14
consists of two seven-item subscales—that is, negative affec-
tivity and social inhibition.16 The 14 items are answered on a
5-point Likert scale ranging from ‘‘false’’ (0) to ‘‘true’’ (4). A
standardised cut-off >10 on both subscales indicates those
with a type-D personality. Both subscales are internally
consistent, with a Cronbach’s a of 0.88 for the negative
affectivity subscale and of 0.86 for the social inhibition
subscale, and have a good test–retest with r = 0.72 and 0.82,
respectively.16 In the present study, 24% (42/178) of the patients
were classified as having a type-D personality.

Cardiac symptoms
The HCS contains a 12-item self-report subscale of cardiac
symptoms that are frequently experienced by patients with
established heart disease.17 These include cardiopulmonary
symptoms (five items; eg, ‘‘shortness of breath’’), fatigue (four
items; eg, ‘‘feelings of exhaustion’’) and sleep problems (three
items; eg, ‘‘disturbed sleep’’). The HCS also contains a six-item
subscale representing worries about health (eg, ‘‘worrying
about health’’, ‘‘the idea that you have a serious illness’’).
Patients indicate how much they suffer from a particular
symptom on a four-point Likert scale ranging from ‘‘not at all’’
(0) to ‘‘extremely’’ (4).17 All scales have a high internal
consistency, with Cronbach’s a >0.89 and test–retest reliability
r>0.69.17

Clinical variables
Clinical variables included LVEF, New York Heart Association
(NYHA) functional class and aetiology of CHF, medication and
time since diagnosis of CHF. Information on clinical variables
was obtained from the patients’ medical records and from the
treating cardiologist. Sociodemographic information included
sex, age, marital status and educational level.

Statistical analysis
Before statistical analyses, NYHA class, aetiology of heart
failure, educational level and marital status were dichotomised
according to NYHA class III/IV versus NYHA class I/II,
ischaemic versus non-ischaemic aetiology, low versus high
educational level, and partner versus no partner, respectively.
The EHFScBS, the Consultation Behaviour subscale, and the
HCS were recoded into dichotomous variables using a median

Table 1 Facets of self-management at the 2-month follow-up

Items of the EHFScBS

Rotated factor solution

Factor 1 Factor 2 Factor 3 Factor 4

4. If my feet/legs become more swollen than usual, I contact my doctor or nurse 0.87 0.04 0.09 0.04
3. If my shortness of breath increases, I contact my doctor or nurse 0.85 0.07 20.03 20.01
8. If I experience increased fatigue, I contact my doctor or nurse 0.84 0.26 0.07 0.01
5. If I gain 2 kg in 1 week, I contact my doctor or nurse 0.73 0.15 0.19 20.03
12. I exercise regularly 0.07 0.70 20.28 20.01
9. I eat a low salt diet 0.15 0.63 0.21 0.10
6. I limit the amount of fluids I drink (not .1.5–2 l/day) 0.30 0.52 0.22 0.07
2. If I get short of breath, I take it easy 0.19 20.11 0.77 20.13
7. I take rest during the day 0.01 0.28 0.64 0.18
10. I take my medication as prescribed 0.11 0.02 0.30 0.66
11. I get a flu shot every year 20.05 0.27 20.09 0.65
1. I weigh myself every day* 0.05 0.42 0.23 20.56

EHFScBS, European Heart Failure Self-care Behaviour Scale.
Factor loadings are presented in bold.
*Item 1 could not be assigned to any of the factors because of ambiguous factor loadings.
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split reflecting, respectively, good versus poor self-management,
good versus poor consultation behaviour, and cardiac versus no
cardiac complaints. For comparison between two groups, we used
the x2 test for discrete variables and the Student t-test for
independent samples for continuous variables.

Logistic regression analysis was used to determine whether
type-D was an independent predictor of cardiac symptoms,
worries about health, self-management and consultation
behaviour adjusting for gender, age, marital status, educational
level, LVEF, NYHA class, aetiology of CHF, medication and time
since diagnosis.

RESULTS
Demographic statistics
Table 2 presents the patients’ characteristics stratified by type-D
personality. There were significant differences between patients
with a type-D personality and patients with a non-type-D
personality only with respect to medication—that is, diuretics
(x2 (1, n = 178) = 5.8, p,0.05) and calcium antagonists (x2 (1,
n = 178) = 3.2, p,0.01) were more often prescribed to patients
with a type-D personality.

Type-D and cardiac symptoms
At follow-up, type-D personality was an independent predictor
of cardiac symptoms at 2-months of follow-up (odds ratio (OR)
6.4; 95% CI 2.5 to 16.3, p,0.001), adjusting for sociodemo-
graphic variables, LVEF, NYHA class, ischaemic aetiology, time
since diagnosis, use of diuretics and use of calcium antagonists.
Apart from type-D personality, younger age (OR 0.9; 95% CI 0.9
to 1.0, p,0.01), lower educational level (OR 3.0; 95% CI 1.1 to
8.5, p,0.05) and NYHA class III/IV (OR 2.2; 95% CI 1.1 to 4.5,
p,0.05) also independently predicted cardiac symptoms at
2 months.

Patients with a type-D personality had a mean (SD) score of
17.2 (9.7) on the cardiac symptoms scale of the HCS compared
with 9.6 (8.7) for patients with a non-type-D personality
(p,0.001). Patients with a type-D personality also scored
significantly higher on cardiopulmonary symptoms (p = 0.002),
fatigue (p,0.001), sleep problems (p,0.001) and worries about
health (p = 0.001) than patients with a non-type-D personality.
Finally, type-D personality was an independent predictor of
worries about health adjusting for all other variables at follow-
up. Patients with a type-D personality were at a threefold

increased risk to worry about their cardiac symptoms (OR 2.9;
95% CI 1.3 to 6.6, p,0.01) compared with patients with a non-
type-D personality.

Type-D, self-management and consultation behaviour
When the total score of the EHFScBS was used as an outcome
measure, demographics, severity of CHF and type-D personality
were not significantly related to overall self-management at the
2-month follow-up. Men (OR 2.0; 95% CI 0.9 to 4.5, p = 0.07)
and lower educational level (OR 2.4; 95% CI 0.9 to 6.8, p = 0.07)
had a near significant effect. However, type-D was an
independent predictor of displaying little consultation beha-
viour at follow-up when adjusting for all other variables
including LVEF and NYHA class (OR 2.7; 95% CI 1.2 to 6.0,
p,0.05; table 3). In contrast with their high levels of cardiac
symptoms and worries about health, patients with a type-D
personality were at a more than twofold increased risk of failing
to consult for these symptoms compared with patients with a
non-type-D personality (table 3). There was also a tendency for
patients without a partner to be low in consultation behaviour.

Subgroups at risk for inadequate consulting
Patients with CHF who experienced clinically evident cardiac
symptoms but were less likely to consult for these symptoms
were considered to be at risk for inadequate consulting as a
clear indicator of poor self-management. In post hoc analysis,

Table 2 Baseline characteristics of patients stratified by type-D personality

Total sample
Type-D personality
(n = 42)

Non-type-D personality
(n = 136) p Value

Mean (SD) age, years 66.6 (8.4) 68.2 (7.8) 66.1 (8.6) 0.16
Men, n (%) 140 (79) 33 (79) 107 (79) 0.98
Lower educational level, n (%) 154 (87) 39 (93) 115 (85) 0.17
Having no partner, n (%) 43 (24) 12 (29) 31 (23) 0.45
Mean (SD) LVEF% 29.9 (6.7) 28.9 (6.6) 30.2 (6.7) 0.32
NYHA class III and IV, n (%) 96 (54) 28 (67) 68 (50) 0.06
Ischaemic aetiology, n (%) 101 (56) 24 (57) 76 (56) 0.86
Mean (SD) time since diagnosis 3.9 (4.1) 3.4 (4.1) 4.0 (4.1) 0.34
ACE-inhibitor users, n (%) 142 (80) 33 (79) 109 (80) 0.82
All-antagonist users, n (%) 30 (17) 8 (19) 22 (16) 0.66
Diuretic users, n (%) 142 (80) 39 (93) 103 (76) 0.02*
Digitalis users, n (%) 56 (32) 15 (36) 41 (30) 0.50
b-Blocker users, n (%) 116 (65) 31 (74) 85 (63) 0.18
Long-acting nitrate users, n (%) 44 (25) 14 (33) 30 (22) 0.14
Short-acting nitrate users, n (%) 17 (10) 7 (17) 10 (7) 0.07
Calcium antagonist users, n (%) 16 (9) 8 (19) 8 (6) 0.01*
Anticoagulant users, n (%) 77 (43) 17 (41) 60 (44) 0.68
Aspirin users, n (%) 80 (45) 19 (45) 61 (45) 0.97
Statin users, n (%) 84 (47) 20 (48) 64 (47) 0.95

LVEF, left ventricular ejection fraction; NYHA, New York Heart Association.
*p,0.05.

Table 3 Predictors of displaying little consultation
behaviour at the 2-month follow-up (multivariable analysis)

OR (95% CI) p Value

Men 1.34 (0.61 to 2.95) 0.47
Age 0.99 (0.95 to 1.03) 0.60
Having no partner 2.10 (0.96 to 4.59) 0.06
Lower educational level 2.05 (0.81 to 5.20) 0.13
NYHA class III and IV 0.74 (0.39 to 1.44) 0.38
LVEF 1.00 (0.95 to 1.05) 0.85
Ischaemic aetiology 0.91 (0.47 to 1.77) 0.79
Time since diagnosis 1.08 (0.99 to 1.17) 0.07
Diuretics users 0.80 (0.36 to 1.76) 0.59
Calcium antagonists users 0.77 (0.24 to 2.44) 0.66
Type-D personality 2.67 (1.19 to 6.00) 0.02*

LVEF, left ventricular ejection fraction; NYHA, New York Heart Association.
*p,0.05.
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patients who reported cardiac symptoms but displayed poor
consultation behaviour were compared with all other patients.
Multivariable logistic regression analysis revealed that type-D
personality was an independent predictor of reporting cardiac
symptoms while failing to consult (OR 5.1; 95% CI 2.3 to 11.6,
p,0.001). Hence, of 61 patients with CHF who failed to consult
for evident cardiac symptoms, 43% had a type-D personality
(n = 26). Of the remaining 108 patients with CHF, only 14%
(n = 16) had a type-D personality (fig 1). Additionally, there
was a significant effect for lower educational level (OR 4.2; 95%
CI 1.1 to 16.0, p,0.05).

DISCUSSION
To our knowledge, this is the first prospective study to
investigate the role of personality, and type-D personality in
particular, as a determinant of self-management behaviour in
patients with CHF. The present findings indicated that patients
with a type-D personality experienced more cardiac symptoms
at follow-up than patients with a non-type-D personality.
Patients with a type-D personality also reported high levels of
worries about health, indicating that they appraise these
symptoms as serious. Paradoxically, however, patients with a
type-D personality were less likely to contact their doctor or
nurse. Hence, patients with a type-D personality are at risk for
failing to report their increases of CHF symptoms to healthcare
professionals, despite the fact that they appraise them as
worrisome.

Previous studies have shown the adverse effect of type-D
personality on prognosis in patients surviving myocardial
infarction,15 19 in patients with decreased LVEF20 and in patients
who were treated with percutaneous coronary intervention.21

Although there is preliminary evidence that immune activa-
tion22 or dysfunctional stress reactivity23 may comprise a link
between type-D personality and cardiac events, the underlying
mechanisms responsible for the association between type-D
and cardiac prognosis are largely unknown. The results of the
current study indicate another possible, behavioural, link
between type-D personality and prognosis—that is, inadequate
consultation behaviour.

Patients with a type-D personality do not have psychopathol-
ogy as such, but are characterised as being high on both social

inhibition and negative affectivity.15 16 Socially inhibited indi-
viduals often report to be socially isolated or to lack a close
confidant. Social isolation has been associated with adverse
outcome in patients with heart disease,24 and this association
cannot be explained by factors such as disease severity,
demographic variables and distress.25 Social inhibition may
result in non-adherence to treatment. Dickens et al26 found that
patients with coronary heart disease without a close confidant
were more likely to have further cardiac events, and speculated
that these patients may be less likely to seek treatment for heart
disease, thereby increasing the risk of adverse clinical outcome.
One aspect of social inhibition is feeling insecure and less
competent when communicating with others.15 16 Socially
inhibited patients may fear rejection or a negative reaction
from their doctor, and may, for this reason, not go to see a
doctor when it is necessary. Furthermore, as Pereira et al27

stated, there may be a mediating role for passive coping
strategies, such as denial, in the relationship between inhibition
and poor adherence to treatment. Therefore, patients with a
type-D personality may have a somewhat more passive and
avoidant coping style while dealing with upcoming problems.

Apart from inhibition, negative mood states are related to
poor prognosis28 29 as well as to unhealthy behaviours.30–32 In a
recent study by van der Wal et al,32 for instance, it was found
that compliance in CHF was negatively related to depressive
symptoms. The results of our study indicate that type-D
personality is a risk factor for the delay to consult a doctor or
nurse, despite clinically evident symptoms of CHF and
associated high levels of worries about health.

This study has a number of limitations. First, there may be a
bias in the selection of patients. Cardiologists or heart failure
nurses asked patients to participate in the study. So the
interaction pattern may influence the selection. Second, the
follow-up period is relatively short. It would be interesting to look
at the impact of type-D personality on long-term self-
management behaviour and to investigate whether self-manage-
ment, and consultation behaviour in particular, comprises a
mechanism linking type-D personality to adverse prognosis.
Third, data on self-management were obtained by means of a
self-report questionnaire, and self-reports may be prone to
socially desirable behaviour. However, as Jaarsma et al18 indicate,
the EHFScBS is a valid and reliable scale to measure the self-
management behaviours of patients with CHF. The strength of
the current study is that it is the first to examine the role of
personality in consultation behaviour, an aspect of self-manage-
ment, in patients with CHF, in a prospective design.

In conclusion, the results of the current study show that
patients with CHF with a type-D personality are less likely to
seek medical assistance in the case of increased cardiac
symptoms in contrast with patients with a non-type-D
personality. Paradoxically, patients with a type-D personality
do experience more cardiac symptoms and worry more about
these symptoms. Because of the still increasing healthcare costs
associated with chronic illness,33 it is important to identify
determinants of high hospital and mortality rates in several
patient groups. Improved self-management may help reduce
hospitalisation among patients with CHF.34 Further research on
the role of personality factors in self-management behaviour,
healthcare utilisation and prognosis is warranted. Finally, as
Jones35 mentions, self-management is an essential component
of the management of chronic illness and the quality of self-
care is important for the quality of life of patients. This means
that it is important to know which patients with CHF need
more intensive interventions, such as more education, to
improve self-management abilities. The findings of the present
study suggest that patients with a type-D personality may be in
need of such a behavioural intervention programme.

Figure 1 Percentage of patients with chronic heart failure (CHF) with a
type-D personality, stratified by cardiac symptoms and consultation
behaviour. Sympt(2), percentage of patients with a type-D personality
without relevant cardiac symptoms; Sympt(+)/Consult(+), percentage of
patients with a type-D personality with relevant cardiac symptoms who
succeed to consult; Sympt(+)/Consult(2), percentage of patients with a
type-D personality with relevant cardiac symptoms who fail to consult.
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