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Introduction

Several studies have shown that prognosis of
Coronary Heart Disease (CHD) is negatively influ-
enced by psychological and psychosocial factors [1-
3]. In recent years a series of studies conducted by
Denollet et al. [4,5] have shown Type D personality
to be a ‘distressed personality’ profile leading to in-
creased vulnerability for emotional, social difficul-
ties and psychological risk factor [5-11]. Type D

personality construct refers to individuals who si-
multaneously experience high level of negative af-
fectivity and high levels of social inhibition [12].
Patients with Type D personality tend to experience
increased levels of anxiety, irritation, and depressed
mood across situations and time, while not sharing
these emotions in social interactions because of fear
of rejection or disapproval by others [13]. 

Type D personality also represents a psychoso-
cial risk factor for a wide range of adverse health
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Background: Type D personality represents a risk fac-
tor for adverse outcome and impaired Quality of Life (QoL)
in CHD patients. Only few studies investigated Type D pa-
tients following cardiac rehabilitation (CR). No study inves-
tigated Type D personality in Italian patients attending a CR
program of 4 weeks. The aims of the study were a) to verify
the presence of Type D personality among patients attending
an Italian CR program; b) to investigate psychological health
status, QoL and coping style of CR patients and c) to test the
influence of Type D personality on CR patients outcome.

Methods: Data from 59 patients attending an outpatient
intensive program of 4 weeks of CR were collected at ad-
mission, and 1 month after discharge, using a set of self-re-
port questionnaires. Variables were measured using CBA-
H, DS-14, Q-LES-Q and Brief COPE Scale.

Results: The percentage of Type D personality found in
the study sample was 39%. At admission Type D patients
showed a significant lower level of psychological health sta-
tus and QoL satisfaction compared to non Type D patients
(p<0.05). After CR a significant percentage of Type D pa-

tients, despite an overall improvement, continued to show a
clinically relevant psychological impairment in terms of
anxiety (p=0.003), depressive mood (p=0.001), impairment
in psychophysical well-being (p=0.002), perceived psy-
chophysical stress (p=0.002), interpersonal difficulties
(p<0.001), and social anxiety (p=0.045). Type D personality
was also found to be associated with a significant greater use
of maladaptive coping strategies (p<0.05).

Conclusions: Type D personality played a significant
clinically relevant role on psychological health outcome in
CR. Type D personality patients reported a significant
higher level of psychological impairment, in terms of anxi-
ety, depressive mood, impairment in psychophysical well-
being, perceived psychophysical stress, interpersonal diffi-
culties, social anxiety, and a significant lower QoL, prior
and after CR. Type D personality seemed also to be associ-
ated with maladaptive coping strategies. Importance of as-
sessment for Type D personality is warranted in CR setting,
as additional interventions seem required to enhance the
outcome of these patients defined in letterature at high-risk. 
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outcome including morbidity, mortality, poor prog-
nosis and impaired Quality of Life across different
cardiovascular patient groups, independent of stan-
dard cardiac risk factors, as Denollet et al. studies
[11,14] have repeatedly demonstrated.

Identification of cardiac patients at risk for ad-
verse health outcome has become a priority, and
modification of this risk comprises the fundamental
objective of primary and secondary interventions. 

Cardiac Rehabilitation (CR) programs are
proven treatments for individuals with CHD, re-
sulting in improved health status, reduced morbid-
ity and mortality, compared with usual care [15-
18]. In addiction, CR including all core compo-
nents of cardiac rehabilitation are effective in re-
ducing emotional distress [19,20]. Nevertheless, to
our knowledge, only few studies [5,21,22] exam-
ined the effect of CR on Type D personality. No
study investigated Type D personality in an Italian
CR program of 4 weeks. One study found a benefi-
cial effect of rehabilitation on mood in Type D pa-
tients [5], a second study observed a reduction of
Type D score, anxiety and depressive symptoms
following expanded CR [21]. The last study re-
vealed a poorer health status reported by Type D
patients compared with non Type D, together with
a relevant and stable effect of Type D personality
on CR outcome [22]. 

The purposes of the present study were: 1) veri-
fying the presence of Type D personality among pa-
tients attending an Italian CR program 2) investigat-
ing psychological health status (anxiety, depressive
mood, psychophysical stress, psychological function-
ing) and Quality of Life satisfaction of CHD patients
involved in a CR program, 3) studying the influence
of Type D personality risk factor on CR patients
short-term outcome and Quality of Life satisfaction.
Finally, taking into account that patients with Type D
personality may deal with stress in a characteristic
way [13], and to be afflicted by CHD may represent
an highly meaningful stressor, the study also aims to
4) investigate coping reaction in CR patients and in
Type D personality prior and after CR program.

Methods

Study Design and Population
Consecutive patients from the CR Unit of the

Azienda Ospedaliero Universitaria Careggi, Flo-
rence, Italy, between March 2007 and June 2008,
were recruited for the current study. Seventy pa-
tients satisfied inclusion criteria and agreed to par-
ticipate. Inclusion criteria were: (1) age <75 years
(2) being able to understand and read Italian. Exclu-
sion criteria were: (1) severe cognitive impairment,
(2) substance abuse, (3) a history of severe psychi-
atric illness with psychotic features.

Within a mean time of two weeks from cardiac
event patients were admitted to the rehabilitation pro-
gramme as outpatients. Three or four weeks away
from the cardiac event patients performed a symp-
tom-limited stress test for functional capacity evalua-
tion and to establish an appropriate physical training
schedule. The symptom-limited stress test was also
performed at the end of physical training program.
Functional capacity was measured as Kgm.

Patients were invited to complete a set of psy-
chological questionnaires at admission and 1 month
after the completion of the CR program. Both sets of
questionnaires were completed at the presence of a
clinical psychologist.

The study protocol was approved by the Medical
Ethics Committee of the Azienda Ospedaliero Uni-
versitaria Careggi in Florence. The study was con-
ducted according to the Helsinki Declaration, and
every patient provided a written informed consent.

Socio-demographic and clinical variables
Socio-demographic variables including gender,

age, marital status, educational level and employ-
ment status were obtained using a set of questions in
the questionnaire. Indication to CR (previous my-
ocardial infarction, coronary artery bypass graft
surgery, percutaneous coronary intervention), risk
factors (hypertension, dyslipidaemia, depression, di-
abetes, overweight, smoking), cardiac function (left
ventricular ejection fraction), functional capacity
(effort tolerance), and prescribed medication, were
obtained from patients’ medical records.

Cardiac Rehabilitation Program
Cardiac Rehabilitation program was designed

according to the national guidelines on CR. The pro-
gram was carried out by a multidisciplinary clinical
team and individually tailored to each patient. CR
included clinical assessment and risk factor manage-
ment, patient education, exercise training, dietary
counselling, smoking cessation, psychosocial sup-
port. The clinical team comprised a cardiologist, a
nurse, a physiotherapist, a clinical dietician, and a li-
aison psychiatrist. Patients were scheduled for an in-
dividual consultation with the physician within 1
week. A 4-week intensive CR program was planned.
The treatment goals were identified individually
based on the current national guidelines on pharma-
ceutical and non-pharmaceutical treatment. 

Clinical assessment and risk factor manage-
ment. High priority was given to clinical assessment
and risk factor management during the intervention.
The risk profile was systematically assessed, and the
lifestyle changes achieved during the program were
supported and reinforced. Pharmaceutical treatment
was systematically optimized as part of the inter-
vention to ensure optimal treatment and pharmaceu-
tical compliance. 

Patient education. The lifestyle intervention
strategy was based on the stages of change model
and self-efficacy theory. The lifestyle intervention
was designed as group intervention, but individual
counselling was included.

Exercise training. The supervised exercise train-
ing was a 4-week group program of 60 minutes five
times weekly. The training plan was highly individ-
ualized and the patients were ECG-monitored; in-
tensity, duration, and activity were individually tai-
lored according to the initial test results and to the
current guidelines for aerobic training.

Dietary counselling. Dietary counselling in-
cluded initial individual assessment with the dieti-
cian, and individual prescription for special dietary
conditions when required due to hypercholes-
terolemia, diabetes, obesity. 
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Smoking cessation. Smoking cessation was in-
troduced at the initial consultation with the physi-
cian and included individual counselling, nicotine
replacement therapy, and biofeedback using system-
atic carbon monoxide measurements. 

Psychosocial support. Psychosocial support
was an integrated part of the program. Patients
were screened for anxiety and depression and sent
to the liaison psychiatrist and treated pharmaceuti-
cally when needed. Vocational guidance was of-
fered as individual consultations with the social
worker.

Psychological Assessment

Type D personality
Type D personality was assessed with the Ital-

ian version [23] of Type D Scale-14 (DS-14) [5].
The questionnaire consists of 14 items divided into
two subscales that measure negative affectivity
(e.g. ‘‘I often feel unhappy’’) and social inhibition
(e.g. ‘‘I am a closed person’’). A standardized cut-
off >10 on both subscales indicates Type D case-
ness [5]. Items are answered on a five-point Likert
scale (0-4) with a score range of 0 to 28 for each
subscale. The psychometric properties of the DS14
are good with Cronbach’s alpha = 0.88/0.86 and
test-retest reliability r = 0.72/0.82 for the negative
affectivity and social inhibition subscales, respec-
tively [5].

Psychological health status
The Cognitive Behavioural Assessment Hospi-

tal Form (CBA-H), was used to assess depressive
and anxious status, psychological functioning and
behaviours at risk for heart disease. The CBA-H
questionnaire is a wide-ranging tool for general psy-
chological assessment and detection of critical areas
of clinical interest, specifically developed with a
cardiac population in mind, and validated for a pop-
ulation of Italian cardiac patients [24-26]. It consists
of four sections: A, B, C, D, with a total of 152 di-
chotomous items (true/false). Each section covers a
particular area of the individual’s experience: Sec-
tion A (emotional reactions to the ischaemic event-
state variables) includes anxiety, depression and
health-care related fears. Section B (psychophysical
stress in the past 3 months) includes a shift toward
unexplained depressive mood, impairment in psy-
chophysical well-being and perceived psychophysi-
cal stress. Section C (psychological characteristics
supposed to persist across time and to be largely un-
affected by medical or sociodemographic events-
trait variables) covers different areas: neuroticism,
introversion/extroversion, social anxiety, hostility,
inability to relax and Type A behaviour. Section D
offers a qualitative analysis of risk habits and be-
haviours for heart disease such as smoke, work,
stressful life events. 

Quality of Life
The Italian version [27] of Quality of Life En-

joyment and Satisfaction Questionnaire (Q-LES-Q)
[28] was administered to assess subjective quality of
life. Q-LES-Q is a 90-items-self-report measure de-
signed to quantify satisfaction and enjoyment in

eight domains of functioning: physical health (13
items), feelings (14 items), work (12 items), house-
hold duties (10 items), school/work (10 items),
leisure time activities (6 items), social relations (11
items), and general activities (14 items). There are
also two single questions addressing overall satis-
faction and medications satisfaction. 

Each item is scored on a 5-point Likert scale that
indicates the degree of enjoyment or satisfaction
achieved during the past week (1 = very poor, 5 =
very good). Higher scores represent greater percent-
age of life enjoyment and satisfaction. Internal con-
sistency (Cronbach [alpha] of 0.90) and test-retest
reliability (coefficient of 0.74 [N = 54]) of the Q-
LES-Q have been established [28]. 

Coping Style
The Italian version [29,30] of Brief COPE Scale

[31], an abbreviated version of the COPE [32], was
administered to assess coping style. The question-
naire is a 28-item self report measure of coping
skills, it consists of 14 domains/sub-scales (self-dis-
traction, active coping, denial, substance use, use of
emotional support, use of instrumental support, be-
havioural disengagement, venting of emotions, pos-
itive reframing, planning, humour, acceptance, reli-
gion, self-blame) of two items each. Participants are
asked to respond to each item on a four-point Likert
scale, indicating what they generally do and feel
when they experience a stressful events (1 = I have
not been doing this at all; 4 = I have been doing this
a lot). The Brief COPE has a similar factor structure
to the original instrument, and good internal relia-
bility [31].

Data analyses
Socio-demographic and clinical characteris-

tics at baseline were compared between Type D
and non Type D individuals using a Chi-square
test. Negative Affectivity and Social Inhibition
scores were separately entered into a mixed
analysis of variance (ANOVA) with Type D and
non Type D groups as between-subjects factor to
test changing of type D personality subcompo-
nents following CR. 

Comparisons between psychological status,
quality of life satisfaction and coping style, prior
and after CR, were analysed using paired sample
Student’s t test, whereas unpaired t test was em-
ployed to explore differences between Type D and
non Type D individuals at baseline.

A mixed ANOVA was used to explore the dif-
ferences in coping style and in quality of life satis-
faction between Type D and non Type D patients,
prior and after CR.

In order to assess the potential clinical relevance
of the psychological health status after CR, CBA-H
scores were dichotomised according to the critical
cut-off suggested by Authors [25]. Differences be-
tween Type D and non Type D groups in the per-
centage of patients whose CBA-H scores after CR
exceeded the critical cut-off, were compared using
Fisher’s exact test.

For all tests, significance was set at p < 0.05.
The data were statistically analysed using SPSS 10.0
software.
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Results

Patients characteristics and Type D personality
Of the 70 enrolled patients, 59 (84.3%) partici-

pated to the follow-up phase. Eleven patients did not
accept to complete the follow-up phase and
dropped-out, because they live too far from the hos-
pital or because they had gone back to work and did
not want to take further sick leave. No significant
differences between completers and non-completers
patients were found for socio-demographic vari-
ables (age, sex, marital status, education), risk fac-
tors and clinical characteristics.

Demographic and clinical characteristics of the
sample (n = 59) at baseline are shown in Table 1.
The percentage of Type D personality observed in
this sample was 39% (23/59). Table 1 shows base-
line characteristics of the sample stratified by Type
D. There were no significant differences between
Type D and non Type D patients on baseline charac-
teristics, including socio-demographics variables,
diagnosis, prior cardiac events referred, functional
capacity, pharmacological therapy, risks factors and
use of psychopharmacological medication. How-
ever, Type D personality patients showed a signifi-
cant (p = 0.034) greater percentage of hypertension
risk factor (73.9%) compared to non Type D person-
ality patients (44.4%). Psychopharmacological med-
ication consisted of selective serotonin reuptake in-
hibitors (SSRIs) as antidepressants and benzodi-
azepines (BDZ) as anxyolitics-hypnotics.

After the CR Program the effort tolerance was
significantly improved in the total sample (from
4181.2±2391.5 to 5279.1±3096.1 Kgm, p < 0.001)
in the Type D Personality group (from
3958.3±2164.4 to 4883.9±2786.8 Kgm, p<0.001)
and in the non Type D personality group (from
4159.7±2552.7 to 5531.5±3291.7 Kgm, p = 0.003).

A change in Type D caseness was found after
CR in 12.5% of patients (with 2.8% changing from
non Type D to Type D and 9.7% from Type D to non
Type D personality) while Type D caseness re-
mained stable in 87.5% of patients, after CR. 

The mixed ANOVA, performed to describe
changing of Type D personality subcomponents
following CR, revealed a significant main effect
for time for Negative Affectivity (F = 12.419, p =
0.001) and for Social Inhibition (F = 9.735, p =
0.003) and a significant interaction for time by
Type D for Social Inhibition (F = 16.825,
p<0.001). Post-hoc t-test showed a significant de-
crease over time in both Negative Affectivity and
Social Inhibition scores in total sample (from
12.32±6.67 to 10.12±5.79, p = 0.001; from
9.56±6.64 to 8.30±5.33, p = 0.049, respectively)
and in Type D personality group (from 17.5±4.2 to
14.5±4.1, p = 0.005; from 15.7±4.2 to 11.8±5.0,
p<0.001, respectively).

Psychological health status and Quality of Life 
Pre and Post CR comparison data are reported

in Table 2. After CR programme all patients re-
ported a significant improvement (t-test; p<0.05) on
CBA-H anxiety score, and in all CBA-H section B
areas (psychophysical stress in the past 3 months),
i.e. depressive mood, impairment in psychophysical

well-being and perceived psychophysical stress.
Except for inability to relax area, no significant dif-
ferences in section C (trait variables) were ob-
served. Type A behaviour index decreased signifi-
cantly after CR. In addition, there was a significant
(t-test; p<0.05) overall increase in Quality of Life
satisfaction experienced by patients on almost all
Q-LES-Q areas measured at follow-up phase, com-
pared with baseline scores: physical health, feel-
ings, household duties, leisure time activities, social
relations, and general activities areas (Fig. 1).
There was no significant difference in psychologi-
cal health status pre- and post-CR between patients
using or not using psychopharmacological medica-
tion.

At baseline, the 23 Type D Personality patients,
referred a general lower level of psychological
health status, in terms of significant (t-test; p<0.05)
higher anxiety (p = 0.001), higher depressive mood
(p<0.001), lower level of psychophysical well-being
(p = 0.001), and higher level of perceived psy-
chophysical stress (p = 0.032) when compared with
non-Type D Personality patients (see Table 3). Type
D Personality group showed also significant
(p<0.05) differences on stable trait variables, i.e.
significant higher level of neuroticism, social anxi-
ety, haste and impatience and interpersonal difficul-
ties, together with significant lower level of extro-
version and inability to relax, compared with non-
Type D Personality group. In addition, Type D Per-
sonality patients were less likely to report Quality of
Life enjoyment at Q-LES-Q, when compared with
non Type D Personality patients. Type D patients
scored significantly lower on Quality of Life satis-
faction in physical health, feelings and emotions, so-
cial relations and in the global satisfaction subscale
of general activities (p<0.05). 

To examine the differences in Quality of Life
perception between Type D and non Type D pa-
tients, prior and after CR, a mixed ANOVA was em-
ployed. There was a significant main effect for time
for all Q-LES-Q domains (physical health [F =
10.911, p = 0.002], feelings [F = 4.518, p = 0.038],
household duties [F = 6.211, p = 0.018], leisure time
activities [F = 6.932, p = 0.011], social relations [F
= 4.721, p = 0.034], and general activities [F =
18.435, p<0.001] but not for the work satisfaction
subscale) showing an overall improvement in Qual-
ity of Life satisfaction of patients. The between sub-
ject factor (Type D caseness) was significant for
physical health [F = 12.921 p<0.001], feelings [F =
21.054, p<0.001], social relations[F = 18.649,
p<0.001], and general activities [F = 16.565,
p<0.001]. The time by Type D interaction was not
significant, indicating that Type D caseness influ-
enced significantly Quality of Life enjoyment and
satisfaction, independently from CR treatment. 

Clinical relevance of Type D Personality on psycho-
logical health status using critical cut-off

In order to assess the potential clinical relevance
of patients’ psychological health status after CR,
CBA-H scores were dichotomised according to the
critical cut-off suggested by the Authors [25]. Com-
parisons revealed that, after CR, a significantly
[Fisher’s exact test, p<0.05] higher percentage of pa-
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Table 1. - Sample characteristics stratified by Type D personality (baseline)

Total sample Type D Non-Type D p
(n = 59) (n = 23) (n = 36)

Socio-demographics

Male 46 (78.0) 17 (73.9) 29 (80.6) ns
Age, mean (SD) 58.3 (8.7) 56.7 (9.0) 59.3 (8.5) ns
Living alone 11 (18.6) 5 (21.7) 6 (16.7) ns
Marital status unmarried 13 (22.0) 6 (26.1) 7 (19.4) ns

married 37 (62.7) 13 (56.6) 24 (66.7) ns
widower/widow 4 (6.8) 1 (4.3) 3 (8.3) ns
separated 3 (5.1) 2 (8.7) 1 (2.8) ns
divorced 2 (3.4) 1 (4.3) 1 (2.8) ns

Education primary 13 (22.0) 5 (21.7) 8 (22.2) ns
secondary 23 (39.0) 8 (34.8) 15 (41.7) ns
high 21 (35.6) 9 (39.2) 12 (33.3) ns
degree 2 (3.4) 1 (4.3) 1 (2.8) ns

Employment status retired 23 (38.9) 7 (30.4) 16 (44.4) ns
housewife 2 (3.4) 1 (4.3) 1 (2.8) ns
not employed 4 (6.8) 3 (13.0) 1 (2.8) ns
employed 30 (50.9) 11(47.8) 19 (52.8) ns

Risks factors
Hypertension 33 (55.9) 17 (73.9) 16 (44.4) 0.034
Smoke 35 (59.3) 14 (60.9) 21 (58.3) ns
Dyslipidemia 35 (59.3) 18 (78.2) 16 (47.3) ns
Depression 9 (15.3)4 (17.4) 5 (13.9) ns
Obesity 15 (25.4) 4 (17.4) 11 (30.6) ns
Diabetes mellitus 7 (11.9) 3 (13.0) 4 (11.1) ns
No physical activity 2 (3.4) 1 (4.3) 1 (2.8) ns
None 3 (5.1) 0 (0.0) 3 (8.3) ns

Clinical data
Diagnosisa

MI 39 (66.1) 17 (73.9) 22 (61.1) ns
PCI 35 (59.3) 16 (69.6) 19 (52.8) ns
CABG 7 (11.9) 1 (4.3) 6 (16.7) ns
Valvoular Surgery 4 (5.6) 0 (0.0) 4 (8.7) ns
Heart Failure 4 (5.6) 0 (0.0) 4 (8.7) ns
PM/ICD 7 (9.7) 2 (7.7) 5 (10.9) ns

Number of cardiac eventb prior to referral event
0 47 (79.7) 19 (82.6) 28 (77.8) ns
1 5 (8.5) 1 (4.3) 4 (11.1) ns
2 6 (10.2) 2 (8.7) 4 (11.1) ns
3 1 (1.7) 1 (4.3) 0 (0.0) ns

Cardiac Function
Ejection Fraction Mean (SD) 50.05(11.62) 50.09 (13.29) 50.03(10.61) ns

Functional capacity
Effort tolerancec Mean (SD) 4181.2 (2391.5) 3958.3 (2164.4) 4159.7 (2552.7) ns

Pharmacological therapy
Anti-platelets 56 (94.9) 23 (100) 33 (91.7) ns
Antiarrhythmic 2 (3.4) 0 (0) 2 (5.6) ns
ACE inhibitors 56 (94.9) 22 (95.6) 34 (94.5) ns
Diuretics 11 (18.6) 3 (13.0) 8 (22.2) ns
Antialdosterone diuretics 17 (28.8) 6 (26.1) 11 (30.6) ns
Betablockers 48 (81.3) 19 (82.6) 29 (80.5) ns
Digitalis 0 (0) 0 (0) 0 (0) ns
Hypoglicemic 7 (11.9) 3 (13.0) 4 (11.1) ns
Statins 52 (88.1) 21 (91.3) 31 (86.1) ns
Nitrates 6 (10.2) 2 (7.7) 4 (11.1) ns
Calcium antagonists 4 (6.8) 1 (4.3) 3 (8.4) ns
Anticoagulants 3 (5.1) 0 (0) 3 (8.4) ns

Use of psychopharmacological medication
Antidepressants 9 (15.2) 6 (26.1)3 (8.3) ns
Anxiolytics 12 (20.3) 8 (34.8) 6 (16.6) ns

Data are presented as n (%) unless otherwise indicated. 
aMI myocardial infarction, PCI percutaneous coronary intervention, CABG coronary artery bypass grafting.
b Previous myocardial infarction, percutaneous coronary intervention or coronary artery bypass grafting.
P < 0.05, Chi-square test
cmeasured as Kgm



tients in the Type D
group continued to
show scores exceeding
the critical cut-off, in-
dicative of clinical rel-
evance, for anxiety (p
= 0.003), depressive
mood (p = 0.001), im-
pairment in psy-
chophysical well-being
(p = 0.002), perceived
psychophysical stress
(p = 0.002), neuroti-
cism (p = 0.012), inter-
personal difficulties
(p<0.001), introversion
(p = 0.047) and social
anxiety (p = 0.045),
compared to non Type
D group (Table 4).

Coping style
Prior and after CR

the most used problem-
focused coping strate-
gies included Planning
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Figure 1. - Patients’ Quality of Life satisfaction pre and post CR. Two-tailed paired-sample t-test p < 0.05.

Table 2. - Mean (SD) CBA-H score Pre and Post CR (n = 59)

Pre CR Post CR p

CBA-H

A1.Anxiety 3.14 (2.66) 2.44 (2.44) 0.049

A2.Health-care related fears 1.92 (1.21) 1.69 (1.12) ns

A3.Depression 0.51 (0.73) 0.31 (0.70) ns

B1.Emotional instability-depressive mood 4.36 (2.88) 2.47 (2.50) <0.001

B2.Psychophysical well-being 2.86 (1.86) 4.44 (1.65) <0.001

B3.Perceived psychophysical stress 3.36 (1.85) 1.92 (1.79) <0.001

C1.Neuroticism 4.07 (2.83) 3.63 (2.99) ns

C2.Extroversion/Introversion 5.41 (1.76) 5.51 (1.74) ns

C3.Social anxiety 2.76 (1.64) 2.56 (1.91) ns

C4.Haste and impatience 4.42 (1.84) 4.15 (1.95) ns

C5.Excessive involvement 4.92 (1.64) 4.66 (1.71) ns

C6.Hostility 0.93 (0.96) 0.75 (0.92) ns

C7.Inability to relax 2.49 (0.77) 2.78 (0.49) 0.002

C8.Interpersonal difficulties 1.90 (1.26) 1.80 (1.35) ns

C9.Leadership/competitiveness 2.39 (0.97) 2.12 (1.08) ns

C10.Irritability 1.34 (0.92) 1.56 (0.95) ns

Type A behaviour 8.83 (3.77) 7.34 (3.92) <0.001

Data are presented as Mean (SD) unless otherwise indicated.
CBA-H: Lower scores represents better health status except for B2-Psychophysical well-being for which higher scores represents
better health status.
P < 0.05, two-tailed paired-sample test



(prior and after CR: 6.66±1.75; 6.63±1.46, respec-
tively) and Active Coping (6.27±1.76; 6.16±1.60),
while the most used emotional focused coping strate-
gies were Acceptance (6.22±1.82; 6.45±1.53) and
Positive Reframing (5.64±1.85; 5.72±1.80). The
most used coping responses less useful were Self
Blame (5.35±1.66; 5.08±1.65) and Self Distraction
(5.13±2.05; 4.94±1.92). 

Pre and post CR program comparison showed a
significant (t-test; p<0.05) increase in patients’ use
of Denial and a significant lesser (t-test; p<0.05)
Substance Use coping style in response to stressful
events, whereas no significant difference was ob-

served for the other Brief-COPE coping domains.
Comparison between Type D Personality and non
Type D Personality patients, prior CR, found a sig-
nificant higher use of Self-Blame by Type D Per-
sonality patients (p = 0.046).

Mixed ANOVA analysis revealed a significant
between subject factor (Type D) for Venting of
emotions coping style [F = 5.048, p = 0.029] and a
significant main effect for time for Denial [F =
4.763, p = 0.033] and for Substance Use [F = 3.764,
p = 0.05]. Time by Type D interaction was found
significant for Self-Blame coping style [F = 5.342,
p = 0.024].
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Table 3. - CBA-H, Q-LES-Q scale scores. Type D-non Type D Personality comparison at baseline

non Type D Type D p
(n = 36) (n = 23)

CBA-H

A1.Anxiety 2.4 ± 2.6 4.6 ± 2.3 0.001

A2.Health-care related fears 1.8 ± 1.0 2.0 ± 1.4 ns

A3.Depression 0.5 ± 0.7 0.7 ± 0.8 ns

B1.Emotional instability-depressive mood 3.3 ± 2.6 5.7 ± 2.8 < 0.001

B2.Psychophysical well-being 3.6 ± 1.7 2.0 ± 1.8 0.001

B3.Perceived psychophysical stress 2.8 ± 2.0 4.0 ± 1.5 0.032

C1.Neuroticism 3.2 ± 2.5 5.4 ± 2.9 0.005

C2.Extroversion/Introversion 6.1 ± 1.1 4.5 ± 2.0 0.001

C3.Social anxiety 2.1 ± 1.5 3.4 ± 1.8 0.004

C4.Haste and impatience 4.0 ± 2.0 4.9 ± 1.3 ns

C5.Excessive involvement 5.2 ± 1.6 4.5 ± 1.5 0.021

C6.Hostility 0.8 ± 0.9 1.1 ± 1.1 ns

C7.Inability to relax 2.6 ± 0.7 2.1 ± 1.0 0.023

C8.Interpersonal difficulties 1.5 ± 1.1 2.6 ± 1.2 < 0.001

C9.Leadership/competitiveness 2.4 ± 1.0 2.5 ± 0.9 ns

C10.Irritability 1.4 ± 0.9 1.3 ± 0.9 ns

Q-LES-Q

Physical health 65.2 ± 19.0 57.6 ± 19.8 0.015

Feelings 76.8 ± 15.7 62.3 ± 18.7 <0.001

Work 72.9 ± 13.8 67.8 ± 24.0 ns

Household duties 59.6 ± 22.2 56.9 ± 23.9 ns

Leisure time activities 57.7 ± 21.8 50.5 ± 16.2 ns

Social relations 70.4 ± 16.4 56.7 ± 17.0 0.003

General activities 57.9 ± 15.5 47.1 ± 10.8 0.001

Data are presented as Mean + SD. CBA-H: lower scores represents better health status except for B2-Psychophysical well-being
for which higher scores represents better health status.
Q-LES-Q: higher scores represents greater percentage of life enjoyment and satisfaction.
P < 0.05, two-tailed unpaired-sample test



Discussion

In the present study, we investigated Quality of
Life satisfaction and psychological health status of
CHD patients involved in a CR program. As ex-
pected, consistently with previous studies
[5,19,20,22], results showed an overall improve-
ment of CR patients in psychological health, a sig-
nificant reduction of anxiety, depressive mood, psy-
chophysical stress and impairment, and an overall
increase of Quality of Life enjoyment, after CR,
confirming that programs comprising all core com-
ponents of cardiac rehabilitation may be effective to
enhance patients well-being.

The first aim of the study was to verify the pres-
ence of Type D personality in the current CR sam-
ple. Results show a higher percentage of Type D
personality (39%) in this sample if compared with
prevalence reported in Italian [23] and in European
[5,33,34] CHD population, and in one study con-
ducted in an European CR setting [22]. The signifi-
cant larger percentage of patients with hypertension
risk factor in the current sample may have contribute
to the high rate of Type D personality. In fact, a pre-
vious study [5] observed Type D to be more preva-
lent among patients with hypertension (53%). In ad-

dition, Type D was associated with increased blood
pressure reactivity to stress in young, healthy adults
[35]. In line to others findings [22], we observed that
the majority of the Type D caseness (87.5%) re-
mained stable, after CR.

Type D personality resulted to be a risk factor
for Quality of Life and psychological health status.
Prior to CR Type D patients were found to report a
significant lower Quality of Life satisfaction in sev-
eral areas such as physical health, feelings and emo-
tions, social relations, and in overall satisfaction for
daily activities, compared to patients with non Type
D personality. In addiction, after CR, the influence
of Type D personality on Quality of Life satisfac-
tion remained significant, affecting most of the
mentioned areas (physical health, feelings and emo-
tions, social relations and in global satisfaction for
daily activities). Furthermore, we observed Type D
to be associated with a significant greater level of
psychological impairment, greater anxiety, depres-
sive mood, psychophysical impairment and stress,
prior to CR. Type D patients revealed higher level
of neuroticism, social anxiety, introversion, haste
and impatience, interpersonal difficulties, inability
to relax. Finally, despite the overall significant im-
provement observed after CR, Type D personality
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Table 4. - CBA-H clinical scores. Type D-non Type D Personality comparison post CR

Non Type D Type D p
(n = 36) (n = 23)
Freq % Freq %

CBA-H

A1.Anxiety 13.9 39.1 0.003

A2.Health-care related fears 16.7 39.1 ns

A3.Depression 8.3 13.0 ns

B1.Emotional instability-depressive mood 8.3 47.8 0.001

B2.Psychophysical well-being 11.1 47.8 0.002

B3.Perceived psychophysical stress 5.5 39.1 0.002

C1.Neuroticism 22.2 56.5 0.012

C2.Extroversion/Introversion 5.6 26.1 0.047

C3.Social anxiety 11.1 34.8 0.045

C4.Haste and impatience 38.9 56.5 ns

C5.Excessive involvement 61.1 39.1 ns

C6.Hostility 8.3 21.7 ns

C7.Inability to relax 2.8 4.4 ns

C8.Interpersonal difficulties 33.3 87.0 < 0.001

C9.Leadership/competitiveness 30.6 47.8 ns

C10.Irritability 47.2 47.8 ns

Data are presented as frequencies (%) of patients whose CBA-H scores after CR exceeded the critical cut-off indicative of clinical
relevance.
P < 0.05, Fisher’s exact test



was still significantly associated with a clinically
relevant poor psychological status. Hence results of
our study pointed out that Type D played a signifi-
cant clinically relevant role, on psychological
health outcome in CR.

A significant reduction in both Type D subcom-
ponents - Negative Affectivity and Social Inhibition
- observed in Type D patients following CR was a
further result of our study. This finding is not in
agreement with other studies [5,21] which found no
significant reduction in Type D scores after standard
CR, but it is partially in line with results of two pre-
vious studies, [21,22] which found a change in So-
cial Inhibition in Type D who participated in a CR
extended program, and in participants of a program
including all core components of CR, respectively.
Characteristics of the context and setting in which a
CR occurs might offer a possible explanation to the
reduction of Negative Affectivity and Social Inhibi-
tion observed in the present Type D group. It should
be noted [36] that positive effects of CR were also
related to the effect of mediating social mechanisms
triggered by attending to CR in formal and informal
groups. Hence, to being part of a group (‘being in
the same boat’), perceiving similarities between
other people attending rehabilitation, sharing emo-
tion, and being in close proximity to other cardiac
patients at different stages in rehabilitation may un-
surprisingly enhance personal and social confi-
dence, and provide emotional support to patients
and an increased sense of control over the disease
process [19]. The first implication for Type D inter-
vention in CR setting would be the active promotion
of informal social occasions during CR, together
with adjunctive emotion and stress management in-
terventions. However, further studies are needed to
explore this hypothesis.

Finally, with regard to the findings on coping
style, the present study showed that the most used
problem-focused coping strategies by CR partici-
pants were Planning and Active coping, the most
used emotion-focused coping strategies were Ac-
ceptance and Positive Reframing, whereas the most
used maladaptive strategies were Self-Blame and
Self-Distraction. Comparison pre and post CR
showed an increased use of Denial and a lesser use
of Substance Use coping style. Some coping reac-
tions are known to be generally adaptive, while pre-
vious research has shown that others seem to be po-
tentially dysfunctional [31]. Emotion-oriented cop-
ing strategies in the long term may be less adaptive
than problem-oriented strategies, however, the im-
pact of these coping strategies appears to depend on
the specific stressful situation [37,38]. Type D per-
sonality was found to be associated with a greater
use of coping strategy of Venting of emotions (i.e.
entails a focusing on stress) which is considered a
maladaptive strategy as by focusing on and venting
emotion, people dwell on their distress and distract
themselves from active coping [32]. Furthermore,
prior to CR Type D, compared to non Type D pa-
tients, used significantly more a Self-Blame coping
style (i.e. criticizing oneself for responsibility in the
situation) which has been found to be a predictor of
poor adjustment under stress [39,40]. Nevertheless,
following CR the use of Self-Blame coping style

significantly decreased, indicating a possible im-
provement in coping abilities by Type D patients.
However, these preliminary findings need further
investigations, as important questions about coping
style in CR setting remained.

Limitations of the present study include the lack
of a wait list control group and a relatively small
number of patients, although our results reached sig-
nificance. In addition, the brief duration of the inte-
sive CR program and differences in the duration be-
tween Italian and Europe or USA CR program
should be considered for the generalizability of the
present findings.

Strengths of the study comprise the use of a
wide range of psychological assessment and the em-
ployment of a battery specifically developed for the
Italian CHD population (CBA-H). Moreover, the
study extends the current research on Type D pa-
tients outcome, following CR, with additional vari-
ables such as Quality of Life enjoyment and coping
strategy, and provides further information on Italian
CR patients population. 

In summary our study provides findings on
Quality of Life and short-term psychological out-
come in Type D and non Type D patients, follow-
ing CR. After CR, psychological status and Qual-
ity of Life satisfaction of CHD patients were
found to be enhanced. Nevertheless, Type D per-
sonality patients reported a significant higher level
of psychological impairment in terms of anxiety,
depressive mood, psychophysical well-being, per-
ceived psychophysical stress, social anxiety, inter-
personal difficulties and a significant lower Qual-
ity of Life satisfaction. Moreover, the impairment
in psychological health outcome remained clini-
cally relevant for a significant higher percentage
of Type D compared to non Type D patients, after
CR. In addiction, although the subcomponents
(Negative Affectivity and Social Inhibition) of
Type D personality decreased following CR, the
majority of Type D remained stable in their case-
ness. Type D personality seemed associated with
maladaptive coping strategies, as well. Therefore,
importance of assessment for Type D personality
is warranted in CR setting so as additional inter-
ventions seem required to enhance the outcome of
these patients defined in letterature at high-risk.
Further studies are needed to explore the hypothe-
sis of intervention for Type D patients in CR set-
ting with the active promotion of informal social
occasion during CR, together with adjunctive
emotion and stress management intervention. 

Riassunto

Background: La personalità di Tipo D rappre-
senta un fattore di rischio in termini di ridotta qua-
lità della vita ed outcome negativo nei pazienti con
malattia coronarica. Pochi studi hanno indagato la
personalità di Tipo D nell’ambito della riabilita-
zione cardiologica. Nessuno studio ha valutato la
personalità di Tipo D nei pazienti che seguono un
programma di riabilitazione cardiologica intensiva.
Questo studio si propone di a) verificare la presenza
di personalità di Tipo D tra i pazienti ammessi alla
riabilitazione cardiologica; b) indagare lo stato di
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salute psicologica, la qualità della vita e le strategie
di coping di questi pazienti; c) testare l’influenza
della personalità di Tipo D sull’outcome dopo la di-
missione dalla riabilitazione.

Metodi: Al momento dell’ammissione e ad 1
mese dalla dimissione sono stati raccolti i dati su
59 pazienti afferiti ad un programma intensivo di
riabilitazione cardiologica in Day Hospital della
durata di 4 settimane, mediante una serie di que-
stionari self-report. Le variabili sono state misurate
utilizzando le scale CBA-H, DS-14, Q-LES-Q e
Brief COPE.

Risultati: Nel campione di studio è stata osser-
vata una percentuale del 39% di pazienti con per-
sonalità di Tipo D. Al momento dell’ammissione, i
pazienti con personalità di Tipo D mostravano un
livello di salute psicologica e di soddisfazione per
la qualità della vita significativamente inferiore, ri-
spetto ai pazienti con personalità non di Tipo D (p
<0.05). Dopo la riabilitazione, una percentuale si-
gnificativa di pazienti con personalità di Tipo D, ha
continuato a mostrare una compromissione psico-
logica in termini di ansia (p=0.003), umore de-
presso (p=0.001), ridotto benessere psicofisico
(p=0.002), stress psicofisico percepito (p=0.002),
difficoltà interpersonali (p<0.001) ed ansia sociale
(p=0.045). Nel campione di studio, inoltre, la per-
sonalità di Tipo D è associata all’uso significativa-
mente maggiore di strategie di coping disadattive
(p<0,05).

Conclusioni: La personalità di Tipo D sembra
giocare, in maniera significativa, un ruolo clinica-
mente rilevante sull’outcome relativo alla salute
psicologica dei pazienti in riabilitazione cardiaca. I
pazienti con personalità di Tipo D, rispetto ai sog-
getti con personalità non di Tipo D, mostrano un li-
vello significativamente più elevato di compromis-
sione psicologica, in termini di sintomi d’ansia,
umore depresso, stress psicofisico percepito, ridotto
benessere psicofisico, difficoltà interpersonali, an-
sia sociale ed un livello significativamente inferiore
di soddisfazione per la qualità di vita, prima e dopo
la riabilitazione. La personalità di Tipo D sembra
anche associarsi a strategie di coping maggior-
mente disadattive. Lo studio evidenzia l’importanza
della valutazione per la personalità di Tipo D nel
contesto riabilitativo e suggerisce, inoltre, la neces-
sità di interventi aggiuntivi, per sostenere l’out-
come di questi pazienti definiti in letteratura ad alto
rischio. 

ABBREVIATIONS

CBA-H = Cognitive Behavioural Assessment Hospital Form
CHD = Coronary Heart Disease
CR = Cardiac Rehabilitation 
DS14 = Type D Scale
Q-LES-Q = Quality of Life Enjoyment and Satisfaction Ques-
tionnarie
QoL = Quality of Life
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