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Introduction
In the scientific literature, it is frequent to note an ever-wider 

importance, given by both clinicians and researchers, to psychological, 
environmental, and social aspects involved in the genesis and in the 
maintenance of even serious diseases, including cardiac ones [1-4]. 
However, this important finding is not always followed by an agreed 
psychological and psychophysiological assessment scheme to be 
associated with the clinical-medical diagnosis for an increasingly 
correct and optimal way of care, treatment and rehabilitation, in 
particular for the infarcted patient [1].

The work of the cardiologist is indispensable and irreplaceable 
but such serious and disturbing organic pathologies for the relational 
life of individuals are always associated with a series of psycho-logical 
and emotional components that cannot be overlooked. It is therefore 
important to describe, illustrate and understand them in order to get 
to an optimal and long-lasting treatment procedure, if not even to a 
complete healing [2,5].

Although it has been recognized that stress, some personality 
factors and some potential psycho-pathological tendencies have an 
influence on the etiology of cardiovascular disorders, the precautionary 
measures implemented to deal with the problem are still too limited. In 
addition, there are not until now, many cardiac units in which patients 
can benefit from a targeted psychological and psychophysiological 
assessment and counselling [1].

It is also to be considered that, beyond the peculiar characteristics of 
the heart patient; any disease condition that imposes hospitalization is 
potentially cause of distress [6,7]. In fact, an important hospitalization 
can turn into a real “spoliation” of the patient who risks losing his 
individual and social characteristics, of being reduced to a simple 
number, labelled only as a “clinical case” [6]. In this case, anguish, 
fears and anxieties need to be communicated to those who are able, by 
professionalism, to welcome, understand and motivate them, helping 
the individual, according to his peculiar characteristics, to manage 
them to the best of his ability [8,9].

Reconfirming the presence of a wire that has always connected the 
mind to the body, reaffirming the well-known influence of psychological 
well-being on the physical one may seem simple and obvious, but the 
problem is now of a different nature. It is necessary to provide for the 
implementation of multidisciplinary interventions, which include 
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Abstract
Objective: The present work aims to describe the psychological characteristics emerging in a group of infarcted subjects using tests to detect some aspects of 
the personality and typical behaviours of patients who have been diagnosed with serious cardiovascular disease. In the scientific literature, a number of biological 
predispositions have been already identified and well described such genetic predisposition, sex, age, hypercholesterolemia, hypertension etc.

Furthermore, multiple psychological factors: personality traits, the ability or to feel emotions, like an-ger and hostility, particular behavioural patterns and lifestyles, 
seems to plays an important role in the etiology of cardiovascular diseases. 

In addition, as evidence of the close body-mind relationship and the importance of the patient’s over-all management, there is the fact that pathological alterations 
of the mood can be risk factors about the course of most of organic disease and even represent real predictors of mortality.

Materials and methods: 25 subjects (23 male and 2 female) aged between 40 and 60 with a diagnosis of Acute Myocardial Infarction were examined. The following 
tests were administered before angioplasty: Symptom Questionnaire, Illness Behaviour Questionnaire and P Stress Questionnaire. After two weeks, during the 
cardiological rehabilitation, the Cognitive Behavioural Assessment battery and a second Symptom Questionnaire were administered.

Results: The results in the P Stress Questionnaire highlight dysfunctional behaviours; in particular, patients show high scores in the Hyperactivity and Vigor subscales 
while the Illness Behaviour Questionnaire highlights the tendency to deny emotions. In addition, comparing the results between the first and second administration 
of the Symptom Questionnaire reveals a decrease in hostility.

Conclusions: This study confirms what has already been described in the literature about the presence of stable personality traits and the tendency to adopt risky 
behaviours for stress-related physical disorders in a group of infarcted patients and highlights the need for a multidimensional and multidisciplinary approach in order 
to promote psychological well-being, encourage the improvement of physical conditions and prevent any relapses.
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both dimensions in a homogeneous body capable of guaranteeing, 
in respect of the various competences, the best possible result of the 
treatments. Cardiovascular research highlights the importance of a 
person-centered care through individualized psychosocial support 
and creating a sense of empowerment for the individual concerned, to 
support positive lifestyle changes after a cardiac event [1,2,5]. There is 
a need for an approach aimed at a global take care of the human being, 
beyond the usual taking care of the disease.

Aim of the research

The present work aims to describe the psychological characteristics 
emerging in a group of infarcted subjects.

Using standardized psychological tests, some personality aspects 
and behavioral peculiarities typical of patients who have been diagnosed 
with serious cardiovascular disease have been assessed.

A number of biological predispositions have been identified 
and described in literature (family and genetic factors, sex, age, 
hypercholesterolemia, hypertension etc.) as well as psychological 
factors including personality traits, the ability or not to feel emotions 
- including anger and hostility - particular behavioral patterns and 
lifestyles that all seem to play an important role [9,10]. It has been 
found that people suffering from serious cardiovascular disorders, and 
in particular from myocardial ischemia, show a particular and typical 
behavioral configuration (defined Type A behavior) characterized by 
such identifiable patterns: exaggerated ambition, competitiveness, 
personal quest for success and very high levels of performance, 
aggression and hostility [11-13]. Numerous studies have shown that 
subjects with high levels of hostility have a much higher incidence of 
heart disease [10-12,14-17]. In particular, repressed anger would seem 
to be a high-risk index as well as the inability to manage adequately 
the emotional states; this implies particularly intense physiological 
reactions to stress that can lead, for example, to myocardial ischemia 
[14-17].

The way in which a stress condition can cause coronary artery 
spasm implies the activation of various neuro-hormonal regulation 
mechanisms. In this process the stress response, that can be predisposing 
or triggering cause of the myocardial infarction, is fully inserted, 
contributing to develop or accelerate coronary arteriosclerosis through 
the involvement of the hypothalamus-pituitary-adrenocortical (HPA) 
axis, which leads to secretion of catecholamine and cortisol [18,19].

In addition, as evidence of the close body-mind relationship and 
the importance of the patient’s overall management, there is the fact 
that alterations of the mood can be characterized as risk factors about 
the course of the organic disease and even represent real predictors of 
mortality.

In fact, even if the patient survives hospital stay, there is a 10 to 30% 
probability that he will die within 2 years and this figure correlates with 
age but also with the presence of depressive symptoms (Vaccarino et al., 
2001) [20]. In particular, several studies have shown how the presence 
of a depressive symptomatology can increase the risk of mortality in 
patients with coronary heart disease and how this strongly correlates 
with the severity of the disorder. It is well known that two years after 
the post-intervention, the risk of death of patients with mild depressive 
symptoms is two times higher than that of non-depressed patients and 
is three times higher in those patients with major depressive disorder 
[21]. In a more recent study it emerged, that depression constitutes a 
risk factor even after 5, 10 and 15 years from the myocardial infarction 
regardless of the severity of the same and the age of the patient [22].

This can be explained by the imbalance of the psychophysiological 
structure and therefore by the autonomic and endocrine hyperarousal, 
again, through the activation of the HPA axis (Musselman, Evans & 
Nemeroff, 1998) [23]. There is also the involvement of immunological 
mechanisms (e.g. pro-inflammatory cytokines such as interleukins or 
tumor necrosis factor) which are associated with an increased risk of 
coronary heart disease [24-26]. Finally, psychosocial and behavioral 
factors, such as the adoption of risky behavior and/or low adherence to 
medical prescriptions, can be involved [21]. 

In the present study, the authors expect to detect individual 
characteristics that predispose to the onset of stress-related physical 
disorders, such as cardiovascular diseases, in the sample. In particular, 
the author assumes that a general tendency to denial of illness and 
emotions (evident in the Illness Behavior Questionnaire), among which 
also anger and hostility, can be described; in addition, the authors 
expect to find a tendency to adopt maladaptive lifestyles characterized 
by hyperactivity and vigor (observable in the P Stress Questionnaire). It 
is possible to hypothesize that these factors may affect psychophysical 
recovery by promoting the onset of depressive symptoms (detectable 
by the Symptom Questionnaire).

Methods
All subjects of this observational research completed an informed 

consent and received a description of the results of the test at the 
Hospital dismissing and at the control (SQ) and all the data have therefore 
been performed in accordance with the ethical standards laid down in the 
1964 Declaration of Helsinki. Patient’s anonymity was preserved and the 
obtained data were used exclusively for scientific purposes. 

For this study, 25 subjects (23 males and 1 females) aged between 40 
and 60 years (average age 56.4 ± 3.9) diagnosed with Acute Myocardial 
Infarction (AMI first episode), were consecutively examined. 

The educational level was heterogeneous as showed below:

- 1 female and 10 male with High School diploma; 

- 7 male with MA degree; 

- 6 male and one female with MD or PhD. 

All subjects were coming from the center - northern Italy and were 
resident in the same place from more than 10 years and more precisely 
in the regions of Emilia - Romagna, Lombardia, Toscana, Marche. The 
recruitment took place at the Santa Maria Nuova Hospital in Reggio 
Emilia in the period immediately following admission to the Coronary 
Intensive Care Unit (on average two to three days apart): the tests 
were expected to be administered only to those subjects who would 
subsequently be subjected to rehabilitation.

All patients willing to participate in the research underwent 
angioplasty surgery in the hours immediately following their entry into 
the ward; instead, they were interviewed in another Hospital, based in 
Castelnovo Ne’ Monti (Northern Italian Apennines), where they were 
transferred to carry out rehabilitation therapy. 

The clinical psychological assessment was carried out using the 
following tools:

Illness Behaviour questionnaire [27-29]: a 62-item self-report 
instrument that provides information relevant to the delineation of a 
patient’s attitudes, ideas, affects, and attributions in relation to illness. 
It is interesting to note that the same authors [30] standardized it on 
infarcted patients (Table 1).
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P Stress Questionnaire [10]: a questionnaire made up of 32 items 
grouped into six scales identified with factorial analysis [18]: Sense of 
Responsibility (Cronbach’s α=0.70), Vigor (Cronbach’s α=0.59), Stress 
Disorders (Cronbach’s α=0.48), Precision and Punctuality (Cronbach’s 
α=0.61), Spare Time (Cronbach’s α=0.39) and Hyperactivity 
(Cronbach’s α=0.43). It allows the detection of the presence of habits 
and lifestyles at risk for stress-related physical disorders attributable 
to some characteristics of the personality configuration known as 
“Type A”. The stanine scores have a distribution between 1 and 9, with 
mean=5 and standard deviation=1.96 (Pruneti, 2011) [10];

Symptom Questionnaire [31,32]: a questionnaire of 92 items 
grouped into four scales indicating both pathological and well-being 
states; all items group four scales that evaluate symptoms such as 
Anxiety, Depression, Physical Symptoms and Hostility (cut off=4).

Cognitive Behavioural assessment 2.0 [33,34] is a survey composed 
by seven sheets. First of all, the individual’s clinical history, including 
the collection of data relating to the medical history of the subject and 
significant life events. There are also some standardized assessment 
scales: sheets 2 (STAI X-1) (20 items), 3 (STAI X-2) (20 items) and 
10 (STAI X-3) (10 items) evaluate the subject’s anxiety by taking the 
STAI-X test. Sheet 5 (EPQ/R) (48 items), the Eysenck Personality 
Questionnaire, assesses some stable personality dimensions such 
as introversion-extroversion, emotional stability, maladaptation 
and antisociality, simulation and social naiveté; sheet 6 (QPF/R) (30 
items) provides the assessment of stress and psychophysiological 
disorders. Sheet 7 (IP) (58 items) assesses the subject’s fears, taking 
up the Fear Survey Schedule, which clarifies the relationships between 
problem situations and emotional, cognitive and behavioral reactions. 
Sheet 8 (QD) (24 items) assesses any depressive symptoms thanks 
to Questionnaire D. Sheet 9 (MOCQ/R) (21 items), finally, analyzes 
the subject’s obsessions and compulsions through the Maudsley 
Obsessional-Compulsive Questionnaire. A score equal to or greater 
than the 70th percentile is considered clinically significant [34]. The 
reliability and validity of the test are documented in the original manual 
[33]. Test-retest reliability ranges from 0.72 and 0.85 (seven days), and 
from 0.61 and 0.89 (30 days). Cronbach’s alpha ranges from 0.74 and 
0.92 (community), and from 0.68 and 0.97 (patients), except for the P 
Scale of the Eysenck Personality Questionnaire (0.32).

As already mentioned, the first meeting with the patients took place 
during the ICU hospitalization, which obviously influenced the choice 
of easily compiled psychological instruments that did not require 
excessive mental effort.

It is easy to imagine that a structured interview or an overly invasive 
assessment is not advisable in the “warm phase” of illness, and this is 
why it was decided here to administer the three shorter tests.

The tests were presented (in this order: Symptom Questionnaire, 
Illness Behavior Questionnaire and P Stress Questionnaire) to the 

patient’s bedside, respecting his condition as a person already suffering 
and worried.

Ten days later, in the Hospital of Castelnuovo ne ‘Monti, home of 
the cardiac rehabilitation, the second meeting was held in which the 
compilation of the CBA battery and the second administration of the 
Symptom Questionnaire were requested.

A qualified operator took care of guiding the compilation of the 
CBA battery by transcribing the answers given by the patient, as this 
test is in-depth, long and detailed.

This “setting” condition, very similar to the first interview 
experience, facilitated the establishment of human contact with the 
participants in the research.

Results
For all the scores obtained at the various psychological tests, the 

average values and the standard deviations were calculated.

Because of the relatively low number of subjects, in the descriptive 
analysis it was important to understand the homogeneity and 
representativeness of the selected sample by comparing the values 
found with the normative indices obtained from the standardization of 
tests administered on other populations of infarcts.

The application of Student’s t-test for repeated measures between 
the two consecutive administrations of the SQ served to understand 
if significant changes were present in the transition from ICU to 
rehabilitation for some of the scores obtained at the various scales.

The Bravais-Pearson correlation coefficient was calculated to search 
for characteristic associations between the variables of the tests, as well 
as typical response patterns that include psychological, behavioral and 
symptomatology aspects associated with lifestyle, personality traits and 
any presence of psychopathological syndromes.

Given the significant amount of the correlations found, factor 
analysis was also used in an attempt to insert, label and reunite the 
variables into significant groupings in search of additional elements 
that united the subjects beyond the diagnosis of AMI.

The analysis of the descriptive statistics made it possible to 
understand, albeit inductively, both the real homogeneity of the sample 
and the usefulness and the functionality of the procedure used in order 
to highlight and describe “typical response configurations”. 

To analyze the average values reported by the sample to the CBA 
assessment battery, a comparison between the results obtained and 
those described by the authors will be made. The standardization 
was carried out on somatic patients (mostly suffering from ischemic 
heart disease) hospitalized for rehabilitation treatment [33,35]. For 
interpretative needs, it was necessary to go back to the percentile ranks 
of the relative averages in the 25 scales of which the battery is made up.

The sample shows medium scores (around the 50th percentile) on 
the scales that evaluate trait anxiety and state anxiety (Table 2). The 
assessment at the start and at the completion of the test (STAI-X1, 
STAI-X2, STAI-X1/R) had shown that the moderate value of the state 
anxiety was a little grower at the end of the test administration (60.9 
vs. 64.4). 

In table 2, in bold the scores resulted higher and significant (is 
accepted significant a value higher than the third interquartile interval 
or with equal to the 70th percentile or more). 

Scales
Test scores

M SD
General Hypochondriasis 1.26 1.47
Disease Conviction 1.54 1.52
Psychologic vs. Somatic perception of illness 1.88 0.98
Affective Inhibition 2.44 1.51
Affective Disturbances 2.12 1.49
Denial 3.38 1.51
Irritability 1.58 1.53

Table 1. Mean (M) and standard deviation (SD) of the IBQ of the Adelaide infarcted 
patients
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Is evident a fear and phobic reaction to the illness state with a 
Wolpe’s Fear Inventory PH subscale=86.2. It is also significant the 
score obtained at the same questionnaire of the CBA that the subscale 
that evaluate the fear to remain alone.

One interesting mean value is the score obtained at the 
psychophysiological (psychosomatic) manifestation (73.2) surely 
influenced by the illness state. At the last but not at least, one well-
known data confirmed in the present study. Depression manifestation 
had the higher score of the CBA battery test (86.6 percentiles).

As showed in Table 3, the average scores obtained in the P Stress 
Questionnaire [10] are all relatively high (cut-off=5). It is important to 
note that the high scores in the factors measured by the instrument in 
question reveal the presence of dysfunctional behavior in the area of 
interest investigated. Therefore, of particular attention is the tendency 
to have a hectic pace of life denounced by a particularly high value 
to the Hyperarousal factor (mean=5.48 ± 1.90; stanine=6) and to 
appear excessively energetic and vital to the Vigor (mean=4.6 ± 2.58; 
stanine=8). Moreover, all these scores are significant with the marked 
vulnerability to stress shown by the subjects of the sample (mean=3.72 
± 1.86; stanine=4).

For all the scales of the Symptom Questionnaire, scores are 
detected above the threshold both in the first (Table 4) and in the 
second administration (Table 5). 

Comparing the average values ​​of the Illness Behaviour 
Questionnaire of the sample with those obtained from the Adelaide 
infarcted patients [30] several similarities emerge (Table 6). The highest 
average score achieved in both cases is that of denial of illness.

In fact, the average of the normative sample is 3.38 ± 1.51 (table 1) 
while the average obtained from the infarcted people of Reggio Emilia 
is 3.16 ± 1.57.

Student’s t-test for dependent samples to compare the average 
values obtained at the two administrations of the Symptom 
Questionnaire, which allowed highlighting a significant decrease in the 
Hostility parameter during the rehabilitation phase (Tables 7 and 8).

The following correlations were significant by calculating the 
Bravais-Pearson coefficient r:

Subscales
Test scores

M SD PERCENTILE
STAI-X1 37.2 9.79 60.9
STAI-X2 37.4 8.01 50.4
EPQ/R-E 8.2 3.46 47.1
EPQ/R-N 4.44 3.45 46.4
EPQ/R-P 3.04 1.81 64.3
EPQ/R-L 9.28 1.79 54.1
QPF-R 43.56 8.75 77.2
IP/F 62.04 22.6 58.8
IP/PH 4 3.34 86.2
IP/1 16.84 6.32 57.5
IP/2 22.2 7.4 58.7
IP/3 7.44 5.34 62.6
IP/4 4.68 4.97 73.2
IP/5 6.24 4.7 47.7
QD 5.52 4.42 86.6
MOCQ/R 5.16 4.23 43.2
MOCQ/R1 3.12 2.62 57
MOCQ/R2 1.84 2.1 44.4
MOCQ/R3 0.48 0.71 24.6
STAI-X1R 15.52 4.59 64.4
STAI DIFF -2.04 3.65 33.6
STAI ACC 0.8 1.91 33
IR INDEX 5.08 1 24.3
Note: STAI-X1=Stait-Trait Anxiety Inventory X-1: State anxiety before the test; STAI-
X2=Stait-Trait Anxiety Inventory X-2: Trait Anxiety; EPQ/R-E=Eysenck Personality 
Inventory: Extroversion (E); EPQ/R-N=Eysenck Personality Inventory: Neuroticism 
(N); EPQ/R-P=Eysenck Personality Inventory: Psychoticism (P); EPQ/R-L=Eysenck 
Personality Inventory Simulation/Social ingenuity (L); QPF-R=Psychophysiological 
Questionnaire: Psychophysiological Disorders; IP/F=Inventory of fears: Phobias; IP/
PH=Inventory of fears: Answers "very much fear"; IP/1 = Inventory of fears: Calamity-
Dangers; IP/2=Inventory of fears: Social Events; IP/3=Inventory of fears: Repellent 
animals; IP/4=Inventory of fears: Separation; IP/5=Inventory of fears: Blood/Wounds; 
QD=D questionnaire: Depressive manifestations; MOCQ/R=Maudsley Obsessive 
Compulsive Questionnaire: Obsessions-Compulsions; MOCQ/R1=Maudsley Obsessive 
Compulsive Questionnaire: Control; MOCQ/R2=Maudsley Obsessive Compulsive 
Questionnaire: Cleaning; MOCQ/R3=Maudsley Obsessive Compulsive Questionnaire: 
Doubt; STAI-X1R=Stait-Trait Anxiety Inventory X-1/R: State anxiety after the test; 
STAI DIFF=Stait-Trait Anxiety Inventory: Anxiety comparison before-after the test; 
STA ACC=Accuracy in compilation; IR INDEX=Coherence.

Table 2. Average, standard deviation and percentile ranks of the CBA battery

Scales
Test scores

M SD STANINE CUT-OFF
Sense of Responsibility 7.92 2.2 6 5
Vigor 4.6 2.58 8 5
Stress-related disorders 3.72 1.86 4 5
Precision and Punctuality 4.76 1.88 6 5
Spare Time 2.96 1.88 7 5
Hyperactivity 5.48 1.9 6 5
TOT 33.48 6.39 7

Table 3. Average, standard deviation, stanine standard scores and cut-off of the sub scales 
of the PSQ

Scales
Test scores

MEAN SD CUT-OFF
A 6.88 5.46 4
D 6.64 4.37 4
S 8.08 6.1 4
H 5.04 3.99 4

Note: A=Anxiety (1st administration); D=Depressive symptoms (1st administration); 
S=Somatic complaints (1st administration); H=Hostility (1st administration).

Table 4. Mean and standard deviation for the first administration of the Symptom 
Questionnaire

Scales
Test scores

MEAN SD CUT-OFF
A1 6.64 5.27 4
D1 7.56 3.64 4
S1 7.64 5.57 4
H1 3 3.2 4

Note: A1=Anxiety (2nd administration); D1=Depressive symptoms (2nd administration); 
S1=Somatic complaints (2nd administration); H1=Hostility (2nd administration).

Table 5. Mean and standard deviation for the second administration of the Symptom 
Questionnaire

Scales
Test scores

M SD
General Hypochondriasis 2.76 1.67
Disease Conviction 2.2 1.83
Psychologic vs. Somatic perception of illness 2.04 0.98
Affective Inhibition 2.52 1.36
Affective Disturbances 1.88 1.67
Denial 3.16 1.57
Irritability 1.2 1.12

Table 6. Mean and standard deviation of IBQ Scales
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As showed in Table 9, regarding the PSQ factorial evaluation scales 
in association with the CBA battery scale scores, significant correlations 
emerge between the Sense of Responsibility and the EPI neuroticism 
scale. The scores obtained at the factorial scale Vigor, which represents 
the perception that the subject has of himself, have a similar trend to 
the scores of the Extroversion scale and the MOCQ scale that detects 
the tendency to obsession with cleanliness.

The Stress Disorders scale of PSQ correlates with the levels of 
anxiety, of both state and trait, highlighting the sensitivity to stress also 
from an autonomic point of view. One more correlation is with the 

Neuroticism scale, thus describing the scarce emotional self-regulation 
skills necessary to the recovery of psychophysical balance, and with the 
symptoms of depression.

Regarding the Symptom Questionnaire scales, the scores of the 
Anxiety scale have a trend similar to the trait and state anxiety emerged 
from the CBA battery, correlates with the neuroticism of the EPI and 
with some scales of the Inventory of Fears of the same battery.

The symptoms of Depression correlate with both of state and 
trait anxiety and with those of the neuroticism scale, highlighting a 
particular sensitivity to stressful events, which tend to be perceived as 

Scales
Values

t significance
A - A1 0.226 0.82
D - D1 -1.31 0.20
S - S1 0.466 0.65
H - H1 2.137 0.029*

Note: A=Anxiety (1st administration); D=Depressive symptoms (1st administration); S=Somatic complaints (1st administration); H=Hostility (1st administration); A1=Anxiety (2nd administration); 
D1=Depressive symptoms (2nd administration); S1=Somatic complaints (2nd administration); H1=Hostility (2nd administration). *significant differences.

Table 7. T value and relative significance between the first and the second administration of the SQ

Subscales
Correlations

STAI-X1 STAI-X2 EPQ/ R-N QPF-R MOCQ/R MOCQ/R1 MOCQ/R2 MOCQ/R3
EPQ RN 0.64** 0.71** N.S. 0.41* N.S. N.S. N.S. 0.50*

QPFR 0.43* 0.40* 0.41* N.S. N.S. N.S. N.S. N.S.
IP/F 0.45* 0.54** 0.58** N.S. 0.48* N.S. 0.40* 0.55**

IP/PH N.S. 0.42* N.S. N.S. N.S. N.S. N.S. N.S.
IP/1 N.S. 0.43* 0.40* N.S. 0.58** 0.43* 0.55** 0.49*
IP/2 N.S. 0.43* 0.41* N.S. N.S. N.S. N.S. N.S.
IP/3 0.55** N.S. N.S. N.S. N.S. N.S. N.S. N.S.
IP/4 N.S. N.S. 0.46* 0.62** 0.64** 0.54** 0.51** 0.69**
IP/5 0.55** 0.43* 0.41* N.S. N.S. N.S. N.S. 0.48*
QD 0.71** 0.67** 0.64** 0.53** N.S. N.S. N.S. N.S.

Note: STAI-X1=Stait-Trait Anxiety Inventory X-1: State anxiety before the test; STAI-X2=Stait-Trait Anxiety Inventory X-2: Trait Anxiety; EPQ/R-N=Eysenck Personality Inventory: 
Neuroticism (N); QPF- R=Psychophysiological Questionnaire: Psychophysiological Disorders; IP/F=Inventory of fears: Phobias; IP/PH=Inventory of fears: Answers "very much fear"; 
IP/1=Inventory of fears: Calamity-Dangers; IP/2=Inventory of fears: Social Events; IP/3=Inventory of fears: Repellent animals; IP/4=Inventory of fears: Separation; IP/5=Inventory of fears: 
Blood/Wounds; QD=D questionnaire: Depressive manifestations; MOCQ/R=Maudsley Obsessive Compulsive Questionnaire: Obsessions-Compulsions; MOCQ/R1=Maudsley Obsessive 
Compulsive Questionnaire: Control; MOCQ/R2=Maudsley Obsessive Compulsive Questionnaire: Cleaning; MOCQ/R3=Maudsley Obsessive Compulsive Questionnaire: Doubt.
P Values:** <0.05; * <0.01.

Table  8. Significant coefficients r between the various scales and subscales of the CBA Battery

Correlations
PSQ SQ

SR V DS TOT A D S O

STAI
X1 N.S. N.S. 0.67** N.S. 0.72** 0.62** 0.50** N.S.
X2 N.S. N.S. 0.57** N.S. 0.55** 0.53** N.S. 0.52**

EPQ
R-E N.S. 0.41* N.S. N.S. N.S. N.S. N.S. N.S.
R-N 0.49* N.S. 0.52** N.S. 0.57** 0.51** N.S. N.S.

IP-R

IP/F N.S. N.S. 0.43* N.S. 0.58** 0.57** N.S. N.S.
IP/PH N.S. N.S. N.S. 0.40* N.S. N.S. N.S. N.S.
IP/1 N.S. 0.42* N.S. 0.42* N.S. N.S. N.S. 0.46*
IP/3 N.S. N.S N.S. N.S. 0.50** 0.49* N.S. N.S.
IP/4 N.S. N.S. N.S. N.S. 0.58** 0.54** N.S. N.S.
IP/5 N.S. N.S. N.S. N.S. 0.51** 0.47* N.S. N.S.
QD N.S. N.S. 0.62** N.S. 0.61** 0.53** N.S 0.47*

MOCQ R2 N.S. 0.42* N.S. 0.47* 0.39* N.S. N.S. N.S.
Note: CBA Battery: STAI-X1=Stait-Trait Anxiety Inventory X-1: State anxiety before the test; STAI-X2=Stait-Trait Anxiety Inventory X-2: Trait Anxiety; EPQ/R-N=Eysenck 
Personality Inventory: Neuroticism (N); EPQ/R-E=Eysenck Personality Inventory: Extroversion (E); IP/F=Inventory of fears: Phobias; IP/PH=Inventory of fears: Answers "very much 
fear"; IP/1=Inventory of fears: Calamity-Dangers; IP/3=Inventory of fears: Repellent animals; IP/4=Inventory of fears: Separation; IP/5=Inventory of fears: Blood/Wounds; QD=D 
questionnaire: Depressive manifestations; MOCQ/R2=Maudsley Obsessive Compulsive Questionnaire: Cleaning. PSQ: SR=Sense of Responsibility; V=Vigor; DS=Stress-related 
disturb. SQ: A=Anxiety; D=Depression; S=Somatic Symptoms; H=Hostility.
P Values:** <0.05; * <0.01.

Table 9. Significant coefficients r between the various scales and sub scales of the CBA battery, the PSQ factor scales and the SQ symptomatology scales
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threatening and dangerous and following which the subject struggles to 
recover emotional balance.

The scores on the Somatic Symptoms scale of SQ correlate with 
those of state anxiety, confirming the psychological tension that 
characterizes the clinical condition of this group of patients.

Finally, Hostility appears to correlate with both trait anxiety and 
depression. That data could highlight the general propensity of these 
subjects to experiment high levels of emotional intensity, in particular 
unpleasantness such as hostility and anger not necessarily manifested.

Discussion
This study had the objective of evaluating the existence and 

consistency of psychological aspects, behavioral modalities or lifestyles 
capable of uniting a population of patients diagnosed with AMI, in 
order to identify adverse knowledge and attitudes to health, to evaluate 
the impact of psychological variables and their interaction with 
biological ones.

The choice of psychological assessment material to be used was 
considered in an attempt to observe the intertwining of different 
dimensions in the psychological and behavioral field.

The area of distress symptoms was assessed with the double 
administration of the Symptom Questionnaire. The Illness Behavior 
Questionnaire has been used to reveal some of the most typical reactions 
to the state of illness. The CBA Battery has served to describe the type 
of personality and to highlight further psychopathological tendencies. 
Then, the P Stress Questionnaire allowed a survey on the stress-related 
lifestyle, habits and behavior of patients. Despite the small number of 
subjects recruited, a significant adherence of some important scales to 
the normative values was noted; moreover, even on those scales where 
the values are lower or higher than in the population of comparison, a 
tendency to assume similar polarity can be observed. This supports the 
idea that this psychological test is largely suitable for the evaluation of 
subjects after a first episode of AMI.

Just from the descriptive statistics, it is possible to draw some 
considerations.

The average of the scores obtained by the sample at the Beck 
Depression Inventory of the CBA2.0 reveals a marked tendency of the 
infarcted subjects to present a depressive symptomatology. This data is 
in line with what was found by the authors of the manual of the same 
test [33]. The SQ depression parameter was equally high and this is 
true for the other scales measured by the instrument: Anxiety, Somatic 
Symptoms and Hostility. The presence of this symptomatology may 
depend on the condition of hospitalization, on the feeling of loneliness 
and abandonment, or reflect more stable conditions of the subjects 
worsened by the particular state of illness.

However, the application of Student’s t-test showed a significant 
decrease in the value referred to hostility in the second administration: 
the link between this factor and the pathologies affecting the 
cardiovascular system has long been denounced by countless studies 
on the argument. We briefly recall in this regard the studies of 
Friedman, et al. [36,37] which, together with the psychologist Jenkins 
first described the “Type A behavior”. 

This expression later went on to denote personalities vulnerable to 
stress and at risk of heart disease precisely because they are excessively 
competitive, victims of the “time urgency”, impatient and acrimonious 
[10,11,38-41]. Furthermore, the similar trend between the factorial 

scale Vigor of the PSQ, the scores of the Extroversion scale and the 
MOCQ of the CBA Battery could be mean that these people are 
characterized by the tendency of searching the perfection, which is 
obsessively chased because it is supported by the belief of having high 
levels of energy available.

Finally, the significant correlations emerged between the Sense 
of Responsibility and the EPI neuroticism scale could highlight the 
tendency of the subjects under examination to assume excessive 
responsibility that leads to loss of emotional balance.

A study by Smith, et al. [5] highlights as the issue of control is 
crucial, claiming to be able to summarize the conception of the disease 
of this type of patient with the sentence: “I was in control of it at the 
start”. This well describes the trend to control, which characterizes 
these patients, with the tendency to an extreme precision and indulging 
an excessive sense of responsibility [18]. 

In light of these considerations, it is easy to ask what is more 
uncontrollable than a heart attack. Being suddenly struck by such 
a serious pathology, finding himself suddenly occupying a hospital 
bed. The real possibility to dead, touching with hand the feeling 
of helplessness that arose from having lost contact with supposed 
certainties and with the body, feeling at the mercy of events.  
Furthermore, depending on others and knowing that one’s destiny lies 
in the hands, even if competent, of healthcare professionals who are, 
however, complete strangers, offers an adequate interpretation of the 
state of these subjects. Jensen, et al. [42] and Hutton, et al. [43] argue 
that the feeling most frequently described by this type of patients is 
the sense of shock and uncertainty, about the disease but also towards 
the treatment. Furthermore, Astin, et al. [2] described an alteration in 
the sense of self-described by these patients, who experience a feeling 
of loss and helplessness, most likely attributable to the functional 
limitations that characterize the period of convalescence.

Seligman [44], in his studies on learned helplessness, argues 
that one of the main symptoms of depression in patients originates 
from the inability to predict the situation and to be able to attribute 
themself an important role in it [45]. Learned helplessness is linked to 
cognitive attributions, which can be specific/global, internal/external 
and stable/unstable [46,47]. Global attribution implies the belief that 
negative event is contextually consistent rather than specific to a particular 
circumstance. Internal attribution is related to the belief that the adverse 
situation occurs due to individual factor, behaviors or conditions rather 
than external circumstances; stable attribution is the belief that the adverse 
situation is immutable over time [48]. People constitutionally predisposed 
to depression attribute negative events to internal, stable and global factors, 
favoring the onset of learned helplessness [46,49].

Nevertheless, how is it possible that the score above the threshold 
obtained at the hostility parameter of the same test returns to normal 
within a few days of the heart attack?

It seems reckless to think that after such a short time patient have 
objectively regained control over their life, feeling again masters of their 
own health and able to provide for their own well-being. It is probably 
more correct and realistic to hypothesize that feeling less acrimonious 
depends on having received some more clarification regarding the 
disease, on being reassured about what can be continued once left the 
hospital. In fact, during the second meeting, many patients appeared 
full of good intentions declaring that they wanted to quit smoking, that 
they had decided to work a little less and had to eat better; they also 
attributed the cause of their illness to some of these factors. In support 
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of this idea, Glass, et al. [50] showed that the exercise of control is 
not crucial, but the belief that you can have it is [45]. Tracking down 
potential causes and thinking about possible remedies can have a 
sedative effect. The decrease in hostility during rehabilitation could be 
attributed to the greater awareness of their state of health: in fact, at the 
interview carried out there, the patients were better informed about the 
disease that had affected them, reassured by having received detailed 
clinical information from the doctors and the healthcare professionals. 
In fact, in the aforementioned study by Smith, et al. [5], participants 
reported that they were in control of their recovery; they were also 
aware that their actions and lifestyle would have an impact on future 
disease risk [5].

In fact, cardiovascular rehabilitation requires that patients do a 
little physical activity, follow a diet and take walks in the open air, thus 
getting used to conducting a healthier lifestyle.

The high values reported to the various factors measured by 
the P Stress Questionnaire also show that the subjects had adopted 
dysfunctional, maladaptive and inadequate attitudes and habits for a 
long time in the past. The majority of the lifestyles are characterized 
by an excessive sense of responsibility, by extreme need of doing 
everything by yourself without delegating, in the spasmodic search for 
the maximum precision and punctuality at the cost of never having 
time for yourself to do something pleasant.

In addition, it should be noted that a particular vulnerability to 
stress (particularly high stress disorder factor) emerged; furthermore, 
it shows significant correlations with these parameters: Anxiety, 
Depression, Somatic Symptoms and Hostility of the SQ (Table. 9).

The average value relating to the negation is the highest among 
those measured by the IBQ and “this is one of the most characteristic 
signs of the infarcted patients even if not exclusive” [18]. 

Then, it is important to point out that the total average score 
obtained at the PSQ (mean=33.48) is perfectly in line with the value 
reported by a much larger experimental group recruited for the 
standardization of the same instrument (mean=32.81, in 600 subjects). 
This is a further guarantee of the representativeness of the sample and 
of similar way in conducting their existence by these patients.

In addition, in the field of research that explores post-heart 
attack reactions and adaptations, also a line investigates positive 
adaptation to various disease. For example, Pinquart, et al. [4], found 
that patients undergoing treatment for cancer achieved benefits in 
terms of psychological well-being, reporting to have enhanced social 
support. Furthermore, in patients with spinal cord injuries there 
was an improvement both at the social level and at the individual 
level with the definition of life goals and the increase in the ability to 
accept external events [51]. Similarly, growth has also been shown in 
numerous studies on infarcted patients. For example, Hildingh, et al. 
[52] described a frequent reorganization of the life according to new 
values; a development in the motivation for change was also observed, 
aimed at seeking a balance with himself and others. In addition, Hutton, et 
al. [43] described a positive post-heart attack growth: patients in this study 
reported that they felt healthier following post-cardiac rehabilitation and 
that they had used social resources to reflect on their clinical condition [5].

Furthermore, a sudden and unexpected event such as a heart 
attack forces the individual to focus attention on the present moment, 
on the so-called “here and now”: this aspect is particularly delicate 
in a sample of cardiac patients characterized by hyperactivity, vigor 
and predisposed to the adoption of a lifestyle characterized by “time 

urgency”. The empowerment of resources, aimed at favoring the ability 
to cope with a stressor of this type, can be supported by the Cognitive-
Behavioral techniques of third generation [53] such as Mindfulness, 
which is considered a real skill to improve. This construct is well 
represented by terms such as awareness and acceptance [9] and the 
purpose is to teach to pay attention to internal and external events and 
observe them for what they are, in a non-judgmental way.

Mindfulness, with Acceptance and Commitment, is one of the 
Acceptance and Commitment Therapy (ACT) techniques that are 
based on three fundamental points:

To learn to look at one’s suffering and not to see the world through it.

To accept, to have a vital and conscious contact with one’s own 
experience, aware of the fact that internal experiences are not the same 
as external events and that the methods to try to solve / eliminate them 
do not work.

Commit to take action in the direction of given values.

Limitations
The study was conducted on a smaller sample population with a 

disproportionate number of males and females. Hence, gender - wise 
comparisons could not be done and multivariate analysis could not 
be done. Despite this, it is interesting to note how subjects addressed 
to cardiovascular rehabilitation after an AMI episode, already have 
a relatively clear characterization of temperamental traits, lifestyles 
and risk behaviors, which should certainly be taken into serious 
consideration by clinicians.

Conclusion and future line of research
In the light of what described above, which moreover confirms 

what has been found in other similar studies, the rehabilitation of the 
cardiovascular patient must be multidisciplinary. In any case, it would 
be essential to assist it with a psychological intervention capable of 
reducing the impact of both the various stress-related factors but also 
of those predisposing at the temperamental and constitutional level 
that often aggravate the clinical picture of the infarcted. In fact, those 
dysfunctional behavioral patterns tend to perpetuate the risk of disease 
by emphasizing the damage that a maladaptive lifestyle has already 
brought, with the risk, moreover, of favoring recurrence. Therefore, it 
seems very appropriate to propose a global rehabilitative intervention 
capable of re-educating the patient to learn new strategies to cope with 
the problems that will arise, and thus mitigating the risk of relapse, and 
help him in achieving a good level of mental and physical well-being. 

On this occasion, it is also possible to lay the foundations, together with 
all the healthcare staff, for learning how to manage a new and different 
lifestyle that, among other things, could promote compliance with 
therapeutic regimes and with limitations that often the event can produce.
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