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Abstract

Research on heart disease have found a strong and consistent evi-
dence of association between some psychosocial risk factors, including
depression, anxiety, self-efficacy, lack of social support and outcome of
disease. Depression increases the risk of cardiac death and is highly
predictive of reduced adherence to recommended treatments; anxiety
appears to be linked to adverse cardiac outcomes. It was demonstrated
that Cardiac Rehabilitation (CR) leads to substantial improvements and
positive outcomes because combines the prescription of physical ac-
tivity with the modification of risk factors and aims to reduce symptoms
related to the disease and the risk of new cardiovascular events. The
main objective of this study is to determine if a short and intense CR

program can produce a positive impact on anxious and depressive symp-
toms revealed in cardiac patients, confirming results of previous re-
searches. The protocol was proposed to all patients referred for an out-
patient CR after an acute event who attended the short 2-week intensive
rehabilitation program. A total of 157 patients recruited at the operating
unit of Cardiology, in the Hospital of Cittadella (Italy), was included in
the analysis. The Beck Depression Inventory-II and the State-Trait Anx-
iety Inventory-Y were administered to the patients. SPSS 17.0 was used
for statistical analysis. T-tests for paired samples were used to evaluate
differences between the beginning and the end of the CR program.
There was a statistically significant difference between the beginning
and the end of the CR program. Results for paired samples showed sig-
nificant differences in all factors of the BDI-II and in the total score. In
addition, a statistically significant difference was found even in the
state - anxiety subscale. No significant difference was detected for the
trait anxiety. According to recent studies, this research shows that the
CR program has a significant impact on levels of anxiety and depres-
sion, because all activities focus their commitment on changing the pa-
tient’s personal beliefs and perception of illness, promoting the ex-
change of information and sharing of concerns and fears, increasing
the patient’s resilience with the aim of enabling him/her to reorganize
positively his/her personal, family and professional sphere.

Introduction

Research on heart disease found a strong and consistent evidence
of association between some psychosocial risk factors, including de-
pression, anxiety, perception of self-efficacy, lack of social support and
outcome of disease [1,2]. Particularly, it was found that depression in-
creases 3 or 4 times the risk of cardiac death and is highly predictive
of reduced adherence to recommended treatments after 3 and 12
months [3,4]. Anxiety appears to be linked to adverse cardiac out-
comes; specifically, it was observed that apprehension is a component
of anxiety which increases the probability of developing an adverse
cardiac event, as an independent risk factor [5,6]. In scientific litera-
ture psychological stress is identified as a modifiable risk factor that
could facilitate the appearance or even accelerate the aggravation of
cardiac disease [7,8].

The results of detailed studies observed that patients with a higher
risk of heart problems are people who live in a constant state of emo-
tional tension and anxiety, especially linked to frustration and failure
in their social and work activities [9]. Depression and anxiety are
common symptoms among patients who have suffered an acute cardiac
event and sometimes can persist for months and get to persist for
years, substantially impacting patients’ quality of life [10,11].

Since anxiety and depression are considered modifiable risk factors,
it becomes fundamental the charge of the patient within the Cardiac
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heart disease with or without subsequent myocardial revasculariza-
tion, chronic heart failure, chronic occlusive peripheral arterial dis-
ease, heart transplantation), who attended the short 2-week intensive
rehabilitation program (were excluded patients who have an extended
program, reserved for the most compromised patients, mainly those
with chronic heart failure and patients unable to participate due to
family, work or logistic issues). The exclusion criteria concerned the
inability to read or understand Italian, the visual or auditory impair-
ments, the incomplete data collection, having life-threatening condi-
tion and having a neurological deficit.

This study covered the period from April 2014 to August 2015. Among
the 166 patients enrolled, two patients dropped out the rehabilitation
program for personal reasons and seven patients were excluded from
the analysis because they did not complete the post-test evaluation.
Therefore, a total of 157 patients was included in the analysis. Patients
were distributed as follows: 125 men (79%) and 32 women (21%) with
a mean age of 65.2 (SD = 9.7) years. Compared to diagnosis, patients
were as follows: 42% acute myocardial infarction, 14% stable angina,
14% valvular disease, 22% coronary artery bypass, 8% dilated car-
diomyopathy. All patients gave their written informed consent to par-
ticipate in this protocol, which was revised and approved by the Ethical
Committee of the University of Padua.

Measures

Patients were administered the Beck Depression Inventory-II
(Italian validation of BDI-II) [25] and the State-Trait Anxiety Inven-
tory-Forma Y (Italian validation of STAI-Y) [26].

The BDI-II is a self-report questionnaire widely used to assess the
severity of depressive symptoms in the last two weeks preceding the as-
sessment. The questionnaire consists of 21 multiple choice items, of
which 13 related to the affective factor (which relates to the somatic
and emotional manifestations of depression, such as loss of interest
and energy, changes in sleep and appetite, agitation and crying, etc.)
and 8 related to cognitive factor (which is primarily concerned with
cognitive events such as pessimism, guilt, self-criticism, etc.). Each
item is rated on a Likert scale from 0 to 3 and a total score ranging from
0 to 63 is obtained by summing the score of each item. For the analysis
of the results it was taken into consideration a cutoff of 16, as recent
Italian studies identified this value as an expression of moderate de-
pressive symptoms [27,28].

The STAI-Y is a self-report questionnaire that allows to determine
whether the anxiety present the characteristics of a stable state and
persistent emotional (trait anxiety) or rather a temporary condition re-
ferring to a time or situation (state anxiety). It consists of 40 items that
are rated on a Likert scale from 1 to 4 (1 = not at all and 4 = very much).
Item scores are added to obtain subtest total scores. Range of scores for
each subscale is 20-80, the higher score indicating greater anxiety. A
cut point of 39-40 has been suggested to detect clinically significant
symptoms for the state-anxiety subscale [29,30].

To verify a change in the levels of anxiety and depression, two ad-
ministrations were made: the first took place at the beginning of the
Cardiac Rehabilitation program (pre-test) and the second was carried
out at the end of the rehabilitation (post-test).

Statistical analysis

Statistical package SPSS 17.0 was used for statistical analysis. T-
tests for paired samples were carried out to evaluate differences be-
tween pre- and post-evaluation. A p-value of 0.05 or less was considered
to indicate statistical significance.

Rehabilitation program (CR), which was demonstrated as an effective
treatment that leads to substantial improvements and positive out-
comes [12].

Cardiac rehabilitation combines physical activity with risk factors’
modification and, within a perspective of secondary prevention, aims to
reduce symptoms related to the disease and the risk of new cardiovas-
cular events, to improve the physical exercise capacity, to reduce dis-
ability and to improve re-employment [13].

The program is characterized by five fundamental activities. Initially,
the patients are subjected to all those cardiological surveys necessary
for a better evaluation of its post-acute condition. Secondly, they are led
to a period of personal physical training, considering that recent
studies found that the introduction of physical activity in a CR program
reduces depressive symptoms and cardiovascular mortality and hospi-
talization rate, resulting in an overall improvement in quality of life
[14,15]. These studies confirmed that cardiac patients with depressive
symptoms benefit of exercise in terms of reduced mortality and cardio-
vascular comorbidity rates at 12 months away from the acute cardiac
[16-19]. The third activity in which patients are involved is health ed-
ucation, with the aim of increasing their resources and self-manage-
ment skills to change their personal beliefs, sometimes erroneous, to
improve compliance and prevent relapses and hospitalizations, to raise
awareness of the problem and encourage continuous monitoring, even
in subjects with cardiovascular disease but asymptomatic.

In addition, group meetings with a dietitian are provided to start
healthy eating programs mainly based on the Mediterranean diet (Food
Pyramid of the Mediterranean Diet). Finally, a group of psychological
support is provided, since any cardiac event involves a high psycholog-
ical stress that if prolonged, in addition to worsen the quality of life,
may cause an increased risk of cardiovascular events. The group meets
once a week and is led by a psychodinamic psychologist. The psycho-
logical support group offers to patients a space dedicated to reflection
on their own disease, allowing them to share the most difficult anxi-
eties and to understand how to live with the disease [20]. During the
group meetings, patients meet people who lived similar experiences
and this increases the perception of social support and the reassurance
that comes from it [21]. There are also psychological/individual psy-
chotherapeutic talks aimed to the patients who require further investi-
gation, or the patients reported by the nurses. Attention should be
given on depressive symptoms since recent studies showed to be an in-
dependent risk factor of new cardiac events and mortality, especially in
people already suffering from coronary artery disease [3].

Recent studies show the effectiveness of psychological support group
treatment in cardiac patients, who can meet common and shared prob-
lems, including interpersonal conflicts, life transitions and grief. It also
addresses social isolation, a factor that was associated with an in-
creased mortality and morbidity in some studies of patients with post-
acute or chronic heart disease [22].

The main objective of the present study is to determine whether a
short and intense Cardiac Rehabilitation program can produce a posi-
tive impact on anxious and depressive symptoms revealed in heart pa-
tients, confirming the results of previous research that have largely de-
scribed the short-term benefits of such rehabilitation program [23,24].

Materials and Methods

Participants

Patients were recruited at the operating unit of Cardiology, in the
Hospital of Cittadella (Italy). The protocol was proposed to all patients
referred for an outpatient CR program after an acute event (ischemic
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Both instruments showed good reliability and internal consistency
both at pre-test and at post-test. For the BDI-II: α = 0.832 to pre-test
and α = 0.874 in the post-test. For the STAI-Y: α = 0.886 at the pre-test
and α = 0.861 at the post-test.

Results

About depressive symptoms, patients were distributed as follows at
the pre-test evaluation: 61% (minimum depression), 18% (average de-
pression) and 21% (severe depression); and at the post-test evaluation:
89% (minimum depression), 9% (mean depression) and 2% (severe
depression). With regard to state-anxiety subscale, at the pre-test eval-
uation a 21% of patients exceed the cutoff point (39-40], that decreased
to 16% in the post-test evaluation. No patient in the study was following
a pharmacological treatment for depression and anxiety.

The t-test results for paired samples showed significant differences
in all factors of the BDI-II (affective and cognitive) and in the total
score (Table 1); particularly, the average scores decrease between the
beginning and the end of the CR program. In addition, a statistically
significant difference was found even in the means of state - anxiety
subscale, that decrease over time (Table 2). No significant difference
was detected for the trait anxiety.

Discussion

As emerged from the statistical analysis, there was a statistically sig-
nificant difference between the beginning and the end of the Cardiac
Rehabilitation program. This means that the Cardiac Rehabilitation
program has a significant impact on the levels of depression and anx-
iety of patients through the presence of activities that focus on modi-
fying their personal beliefs and perception of illness, promoting infor-
mation exchange and sharing fears and concerns about their own daily
life. The reduction of the prevalence of anxious and depressive symp-
toms is a significant implication of the study that underlines, as
demonstrated in previous studies, the crucial role of rehabilitation in
improving the overall quality of life of cardiac patients [14,19]. Ac-
cording to recent studies [18,23], our research shows that the Cardiac
Rehabilitation program, although short, is effective in helping patients
to understand better the mechanisms underlying their illness and the
possibilities of living with it. Through physical activity, health educa-

tion, meetings with dietitians and participation in the psychological
support group, cardiac patients can feel themselves masters of their
own body, increase their awareness of the problem and their resilience,
so that they may reorganize positively their personal, family and pro-
fessional sphere, feeling less anxious and depressed.

It was found that there is no significant reduction of trait anxiety
levels: this is an expected result, given that the anxiety component of
stretch refers to an individual predisposition, relatively stable over
time, which predisposes the patient to perceive situations as threat-
ening and to respond to them with an increase in the level of anxiety.
In accordance with this aspect, it would be audacious to expect the
change of that component, in fact, relatively stable over time, in a lim-
ited treatment period of two weeks.

In the Cardiac Rehabilitation program, there is a whole team dedi-
cated to heart patient care disease, which is responsible to take care of
the body’s health and psychological well-being and to help patients
better understand their disease and the possibilities of treatment.
Structured activities within the program have many beneficial effects
on the patient’s psychological state, starting from the physical activity
that, in addition to preventing cardiovascular mortality and morbidity,
gives them a more positive image of themselves as people who can be
able to perform physical exercises [14,15]. In fact, recent studies sug-
gest that physical activity is associated with a better quality of life, as
improvements in motor functions, and benefits related to physical ac-
tivity create a decrease of depressive symptoms [32,33].

Even the psychological support group is an important form of care for
patients because it helps them to share their anxieties and concerns as-
sociated with the disease. The socialization and interaction created with
other patients, who are in different stages of recovery and rehabilitation,
are important components of the intervention program and contribute to
the favorable effects observed in the levels of anxiety and depression
[31]. Many studies confirm the effectiveness of the homogeneous group
device for the treatment of physical illnesses, such as heart disease, be-
cause it becomes therapeutic for patients to experience understanding
and reflection of other patients who have had the same experience and
who can provide feedback, reassurance and hope [32,33]. In addition,
sharing their problems and difficulties with other patients allows the de-
nial of the unique sensations that many of them may feel [21]: after lis-
tening to concerns like their own, patients report a lower sense of isola-
tion and loneliness and a greater acceptance by the other participants.

Although the results of this study emphasize the crucial role of Cardiac
Rehabilitation in improving the overall quality of life of cardiac patients,
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Table 1. Means and standard deviations of the BDI before (T0) and after (T1) the CR program.

BDI-II Evaluation M SD t p

BDI-II – affective factor T0 5.98 5.17 3.38 0.001
T1 4.98 4.14

BDI-II – cognitive factor T0 1.63 2.48 4.86 0.000
T1 0.92 1.65

BDI – total score T0 7.61 7.13 4.50 0.000
T1 5.90 5.27

Table 2. Means and standard deviations of the STAI-Y before (T0) and after (T1) the CR program.

STAI-Y Evaluation M SD t p

STAI-Y – anxiety state T0 35.76 8.79 2.54 0.012
T1 34.32 8.02

STAI-Y – trait anxiety T0 35.62 9.40 1.77 0.079
T1 34.76 9.00
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Torino: Bollati Boringhieri; 2005.

22. Rutledge T, Redwine LS, Linke SE, Mills, PJ. A meta-analysis of
mental health treatments and cardiac rehabilitation for improving
clinical outcomes and depression among patients with coronary
heart disease. Psychosom Med 2013;75:335-49.

23. Freitas PD, Haida A, Bousquet M, et al. Short-term impact of a 
4-week intensive cardiac rehabilitation program on quality of life
and anxiety-depression. Ann Phys Rehabil Med 2011;54:132-43.

24. Lavie CJ, Milani RV. Adverse psychological and coronary risk pro-
files in young patients with coronary artery disease and benefits of
formal cardiac rehabilitation. Arch Intern Med 2006;166:1878-83.

25. Ghisi M, Flebus GB, Montano A, et al. Beck Depression Inventory,
2nd edition. Firenze: Organizzazioni Speciali; 2006.

26. Pedrabissi L, Santinello M. [Nuova versione italiana dello STAI
forma Y].[in Italian]. Firenze: Organizzazioni Speciali; 1989.

27. Buodo G, Novara C, Ghisi M, Palomba D. Posttraumatic and de-
pressive symptoms in victims of occupational accidents. Depress
Res Treat 2012;1-8.

28. Sica C, Ghisi M, Altoè G, et al. The Italian version of the Obsessive-
Compulsive Inventory: Its psychometric properties on community
and clinical samples. J Anxiety Disord 2009;23:204-11.

29. Knight RG, Waal-Manning HJ, Spears GF. Some norms and relia-
bility data for the State-Trait Anxiety Inventory and the Zung Self-
Rating Depression scale. Br J Clin Psychol 1983;22:245-9.

30. Addolorato G, Ancona C, Capristo E, et al. State and trait anxiety in
women affected by allergic and vasomotor rhinitis. J Psychosom
Res 1999;46:283-9.

31. Corbella S, Girelli R, Marinelli S. Gruppi omogenei. Milano: Borla; 2001.
32. Whalley B, Thompson DR, Taylor RS. Psychological interventions

for coronary heart disease: cochrane systematic review and meta-
analysis. Int J Behav Med 2014;21:109-21.
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(Rome) 2008;9:286-97.

34. Kavanagh T, Mertens DJ, Hamm LF, et al. Prediction of long-term
prognosis in 12169 men referred for cardiac rehabilitation. Circu-
lation 2002;106:666-71.

the study has some limitations. Firstly, the absence of remote follow-up
of one year, as suggested by other studies [34], does not support the con-
clusion that the reduction of depressive and anxious symptoms will be
maintained over time. The periodic and structured multidisciplinary
follow-up is a tool that allows the continuity of care for cardiac patients.

A further limitation of this study may be due to the selection bias: par-
ticipation in the cardiac rehabilitation program identifies these patients
as early as active patients, who want to take care of themselves and
achieve an improvement in quality of life, and therefore distinguishes
them from those who have not joined the program or do not have led
him to the end. It would be interesting to investigate the reasoning be-
hind these choices, and their relationship with anxious and depressive
events detected by the instruments used in this study. Also, the absence
of a control group does not consent to generalize results found.

Finally, there were no collections of physical performance objective
measures to evaluate possible correlations with psychological symp-
toms. Other future studies will be oriented to investigate the possible
relationship between psychological variables and other symptoms (e.g.,
disease, social support).
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