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The evaluation of anxiety, depression and Type D
personality in a sample of cardiac patients

F. Caccamo?, 1. Stefani®, A. Pinton?, V. Sava®, R. Carlon? and C. Marogna®

Abstract: Many psychological factors influence the onset and prognosis of heart
disease, among the most studied, there are personality traits, depressive and
anxious experiences. Type D personality, characterized by high levels of social
inhibition and negative affectivity, is associated with unfavourable prognosis for
cardiac patients. Depressive and anxious symptoms influence the onset of cardiac
disorders, the management of the disease and their impact on quality of life. Aim of
this study is to evaluate the impact of cardiac rehabilitation on social inhibition,
negative affectivity, anxious and depressive symptoms in cardiac patients. Patients
were recruited at the Rehabilitation Cardiology Unit of Cittadella Hospital, after an
acute cardiac event, they were enrolled to attend a cardiac rehabilitation program.
Patients were administered the Hospital Anxiety and Depression Scale (HADS), and
the Type D Scale (DS-14). Results showed significant differences between the pre-
and post-test evaluation: a decrease in the Negative Affectivity subscale (DS-14)
and in the Anxiety subscale and emotional distress (HADS). Other differences
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resulted with respect to the sociodemographic variables, particularly unmarried
patients showed higher levels of anxiety at the post-test with respect to married
patients, also working patients showed lower levels of depression than those who
were unemployed or retired because having a job helps patients to feel less
depressed because they can concentrate their resources and thoughts on other
things that are not just the disease. The study demonstrated that Cardiac
Rehabilitation has beneficial effects on the psychological state of patients to sti-
mulate awareness of the disease, modification of its perception and exchange of
information valuable to reorganize private and professional lives.

Subjects: Health Conditions; Public Health Policy and Practice; Specialist Community Public
Health Nursing

Keywords: cardiac rehabilitation; negative affectivity; depression; anxiety; effectiveness

1. Introduction

Cardiac diseases remain one of the leading causes of death and disability worldwide (WHO, 2011)
and their high prevalence in society has been attributed to major changes in work and eating
habits as well as income, educational and physical activity levels (Neylon et al, 2013). Many
psychological factors influence the onset and prognosis of cardiac diseases, among the most
studied are personality traits (e.g., Type D personality) and depressive/anxious symptoms (Albus,
2010; Cohen et al.,, 2010; Ladwig et al., 2014).

Recent studies have revealed that Type D personality is related to outcomes of cardiac diseases
(Grande et al,, 2012; Martens et al., 2010). It has been observed that patients with personality
D tend to experience high levels of anxiety, irritation, and depressed mood prolonged over time
without to show these emotions in social interactions due to fear of incurring in the disapproval of
others (Denollet, 2000; Shanmugasegaram et al., 2014; Sogaro et al., 2010).

Type D personality is characterized by high levels of social inhibition and negative affectivity that
are related with significantly higher levels of psychological sickness associated with depressive and
anxious symptoms (Kupper et al., 2013; Schiffer et al., 2008). Furthermore, it has been observed
that Type D personality correlated with unfavorable prognosis for patients who have had
a myocardial infarction and a higher risk of unfavorable prognosis (Denollet et al., 2013, 2010;
Valtorta et al., 2016).

Among cardiac patients there is a high incidence of depressive or anxious disorders, especially
the generalized anxiety disorder is the one most associated with cardiovascular diseases (Tully &
Cosh, 2013; Tully et al., 2015). It is known that depressive and anxious symptoms influence not
only the onset of cardiac events but also the adherence to treatments, the management of the
disease and their impact on quality of life (Fassino & Panero, 2012; Majani, 2012).

It has been found that depression is a factor that predicts reduced adherence to post-infarct
therapeutic treatments, in addition it increases by a third the risk of new cardiac events (Abrignani
et al,, 2014; Huffman et al,, 2010). Anxiety appears to be linked to adverse cardiac outcomes;
specifically, apprehension is as an independent risk factor which increases the probability of
developing an adverse cardiac event (Shen et al., 2008).

Since anxiety and depression are considered modifiable risk factors (Glozier et al., 2013; Neylon
et al,, 2013) that could facilitate the appearance or even accelerate the aggravation of cardiac disease,
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it becomes essential for patients to undertake a Cardiac Rehabilitation program (CR) that combines
physical activity with risk factors’ modification improve physical exercise capacity, reduce disability and
improve re-employment (WHO, 1993). Cardiac Rehabilitation has proved to be an effective treatment
that leads to substantial improvements and positive outcomes because it has a significant impact on
depression and anxiety of patients through the presence of activities that focus on modifying their
personal beliefs and perception of illness, promoting information exchange and sharing fears and
concerns about their own daily life (Caccamo et al., 2018; Klempfner et al., 2015).

Cardiac rehabilitation (CR) improves outcomes; however, little is known about the effects of CR
on Type D patients (Pelle et al., 2008). A recent study focused on Type D within the cardiac
rehabilitation setting showed that Type D patients benefit from cardiac rehabilitation in terms of
improved health status and a reduction in depression and anxiety (Karlsson et al., 2007).

Considering the limited number of studies carried out to verify the effects of cardiac rehabilita-
tion on personality, the innovation of this study is to evaluate the impact of a Cardiac
Rehabilitation program on social inhibition and negative affectivity (Type D personality) and its
effectiveness in reducing depressive and anxious symptoms in patients with cardiac diseases.

2. Method

2.1. Procedure section

The study received the approval of Padua University’s Psychological Ethical Committee (Number
2000/2016), and the questionnaires administration was done from October 2016 to July 2017.
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 heart disease with or without subsequent myocardial revascularization, chronic heart
failure, chronic occlusive peripheral arterial disease, heart transplantation), who attended a 2-week
intensive rehabilitation program. Patients with an extended program, reserved for the most compro-
mised patients (mainly those with chronic heart failure and patients unable to participate due to
family, work or logistic issues) were excluded. The exclusion criteria included the inability to read or
understand Italian, visual or auditory impairments, incomplete data collection, life-threatening con-
ditions and the presence of a neurological deficit. Each patient signed an informed consent, checked
and approved by the Ethics Committee of University of Padua.

2.2. Participants

All the patients voluntarily accepted to participate in the study. Among the 76 patients enrolled,
five patients dropped out from the rehabilitation program for personal reasons and four patients
were excluded from the analysis because they did not complete the post-test evaluation.
Therefore, a total of 67 patients were included in the analysis. Patients were distributed as follows:
20 women (29%) and 47 men (71%), with a mean age of 65.03 (range 43-82, SD = 9.71). With
respect to diagnosis, patients were as follows: 42% acute myocardial infarction, 14% stable
angina, 14% valvular disease, 22% coronary artery bypass, 8% dilated cardiomyopathy.

2.3. Intervention
Within the Cardiology Unit of the Hospital Presidium of Cittadella of ULSS 6 Euganea (where the
present study was conducted), the program consists of a two-week intensive cardiac rehabilitation.

The program is characterized by five structured activities. Each activity was carried out twice

a week and lasted an hour and a half. Initially, the patients go through all those cardiological
surveys necessary for a better evaluation of their post-acute condition. Secondly, they are led to
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a period of personal physical training. This is because recent studies have found that the introduc-
tion of physical activity in a CR program reduces depressive symptoms, cardiovascular mortality
and hospitalization rate, resulting in an overall improvement in quality of life (Herring et al., 2012;
Penedo & Dahn, 2005).

The third activity is health education, with the aim to increase resources and self-management skills
of patients and to change their personal beliefs which are often erroneous. This also improves com-
pliance and prevents relapses and hospitalizations, raises awareness of the problem and encourages
continuous monitoring, even in asymptomatic patients. In addition to that, group meetings with
a dietitian are also provided to initiate healthy eating programs mainly based on the Mediterranean
diet. Finally, a group of psychological support is provided because any cardiac event involves a high
psychological stress that if prolonged, in addition to worsen the quality of life, may cause an increased
risk of cardiovascular events. The group, led by a psychodynamic psychotherapist, is a homogeneous
open group of about eight patients per session that meets twice a week. The psychotherapist has
a specific training on group psychotherapy and on the management of groups of patients with physical
diseases, in addition to the therapist, there are also a nurse and a trainee psychologist. The psycholo-
gical support group offers patients a space dedicated to reflection on their own disease, allowing them
to share their deepest anxieties and to understand how to live with the disease (Caccamo et al., 2018).
Furthermore, during group meetings by encountering people who lived similar experiences patients
increase their perception of social support and the reassurance that comes from it (Fini et al,, 2017;
Yalom & Leszcz, 2009). There are also individual psychotherapeutic talks aimed to the patients who
require further investigation, or the patients reported by the nurses (Mohd-Nor & Bit-Lian, 2019).

2.4. Measures

Patients were administered the Hospital Anxiety and Depression Scale (HADS, Italian validation by
Costantini et al, 1999), and the Type D Scale-14 (DS-14; Italian Validation by Gremigni &
Sommaruga, 2005).

The Hospital Anxiety and Depression Scale (HADS) is a widely used self-rating scale for the
assessment of anxiety and depressive mood. Originally it was developed to screen for anxiety and
depression in physically ill patients, the HADS has been used extensively with cardiac and other
medical patient populations (Zigmond & Snaith, 1983). The HADS is a 14-item self-report measure,
with 7 items referred to an anxiety subscale (e.g., “I feel tense or wound up”) and 7 items to
a depressive symptom subscale (e.g., “I have lost interest in my appearance”). Items are answered
on a 4-point Likert-type scale running from 0 to 3, and total score ranges run from 0 to 21 for both
subscales, with higher scores indicating more severe anxiety and depression symptoms. Cut-off
points of 210 for the anxiety and for the depression subscale were used to select patients at
increased risk for clinically relevant anxiety and depression, and the total score (range 0-42, cut-
off > 21) is a valid measure of emotional distress as suggested by an Italian validation (Costantini
et al., 1999). In the current study, Cronbach’s coefficients alpha of the HADS-Anxiety subscale was
0.783 and 0.860 for HADS-Depression subscale, suggesting adequate internal consistency.

The Type-D Scale 14 is the standard instrument for measuring Type-D personality and its compo-
nents: Negative Affectivity and Social inhibition. It consists of 14 items divided into two scales, one for
negative affectivity (NA) (e.g., “I often feel unhappy”) and another one for social inhibition (SI) (e.g., “I
prefer to keep others at a distance”). Every scale consists of 7 items evaluated on a 5-points Likert
scale with a score from 0 to 4, and total score ranges run from 0 to 28 for both subscales. Scores equal
or greater than 10 on both DS-14 subscales indicate Type D personality. DS-14 is indicated as
a screening test in the evaluation of the cardiac patient and/or as a predictor of future cardiac events
(Gremigni & Sommaruga, 2005). Reliability of the scale is acceptable with Cronbach’s alpha of 0.825
for Negative Affectivity subscale and 0.809 for Social Inhibition subscale.
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Questionnaires were administered by two psychologists at the beginning of rehabilitation (TO:
pre-test) and at the end, after two weeks (T1: post-test).

3. Statistical analysis

The statistical package SPSS 22.0 was used for statistical analyses. Tests for paired samples were
performed to find differences in anxiety and depression levels and in Negative Affectivity and
Social inhibition between pre- and post-evaluation. ANOVA one-way and t-tests for independent
samples were performed to explore differences with respect to the sociodemographic variables
investigated (age, gender, occupational status, marital status). A P-value of 0.05 or less was
considered to indicate statistical significance.

4. Results
Of the 67 patients examined, at the pre-test, 12 scored 210 indicating Type D Personality, at the
post-test this number decreased to only 8 patients.

About HADS, 6 patients in the pre-test obtained a score >21 indicating the presence of a clinically
relevant emotional distress, whereas other patients scores showed mostly depressive and anxious
experiences. At the post-test, a clinically relevant emotional distress was detected in 10 patients.

Results of the paired t-tests showed significant differences between the pre- and post-test
scores: a decrease in the Negative Affectivity subscale (DS-14) (Table 1), and an increase in the
HADS-Anxiety subscale and in total score of HADS (Emotional distress) (Table 2).

One-way ANOVA was used for studying the effect of marital status of patients on the dependent
variables. Patients were divided according to marital status into three groups (unmarried, married/
cohabiting, divorced/widowed). There is a significant difference between the means of those groups
(F = 4.669, df = 66, p = 0.013) in the Social Inhibition subscale at the pre-test, and in the HADS-Anxiety
subscale at the post-test (F = 3.472, df = 66, p = 0.037). Particularly, patients of unmarried group have
higher means in the social inhibition (pre-test) and in the anxiety (post-test) compared to the other
two groups (married/cohabiting, divorced/widowed) (Table 3).

Finally, from t-tests for independent samples resulted significantly differences in means depression
(t=1.738, df = 66, p =.045), at the end of the rehabilitation process, for working patients compared to
unemployed/retired patients (Table 4). Working patients (M = 4.56, SD = 1.95) felt less depressed than
those who were unemployed or retired (M = 5.84, SD = 2.64).

No significant differences were found for gender and age variables.

5. Discussion

As emerged from the statistical analysis, there was a statistically significant difference between the
beginning and the end of the Cardiac Rehabilitation program. Results showed that at the end of the
CR, patients significantly reduced their levels of negative affectivity that is related to depressive
experiences (e.g., “I have a dark vision of things”, “I often feel unhappy”). This means that the CR
program has a significant impact on the levels of depression of patients because CR activities focus on
modifying their personal beliefs and perception of illness, promoting information exchange and
sharing fears and concerns about their own daily life (Caccamo et al., 2018; Lockhart et al.,, 2014;
Yohannes et al., 2010).

Results showed a statistically significant increase in the levels of anxiety and emotional distress

perceived by patients after CR, this is different from what appears in the literature, i.e. a decrease in
anxiety scores after CR program (McMahon et al., 2017; Rutledge et al., 2013; Sandesara et al., 2015).
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Table 4. Differences of the occupation variable in the scale depression of the HADS to the T1

Employment N Mean SD p
Depression Yes 23 4,56 1,9500 .045
m No 44 5,84 2,6409

We hypothesized that the increase in anxiety and emotional distress may be due to the increased
awareness that cardiac rehabilitation aims to stimulate in patients (Gilbody et al., 2008; Giobergia et al.,
2010; Lavie & Milani, 2006). During educational meetings on taking medication, stress tests and physical
training sessions, patients realize that they need a radical change in their lifestyle (especially about the
eating habits to be maintained), and often many of them verbalize their concern about this change. The
psychological support group brings each patient to greater awareness thanks to sharing their problems
and difficulties with other patients and listening to concerns like their own. This can lead to an increase
in anxiety and emotional distress, because they become aware of the need for a radical change in
lifestyle to avoid a new heart attack. Therefore, an increase in this dimension can also be seen as a sign
of increased patient awareness, which is one of the main objectives of cardiac rehabilitation.

No significant change emerged at the end of the CR program concerning the Social Inhibition
subscale. This result was expected and agrees with what is found in the literature (Molinari et al.,
2006) because this dimension is difficult to modify in a short-term rehabilitation path contrary from
what was expected and emerged for the Negative Affectivity (Lockhart et al., 2014; Yohannes et al,
2010).

Furthermore, unmarried patients differed from married/cohabiting and divorced/widowed
because unmarried patients showed higher levels of anxiety at the post-test, confirming what
was found in the literature, i.e. unmarried people experience more symptoms of anxiety and
depression compared to married people, because they are afraid of being alone in case of a new
heart attack (Eng et al,, 2011; De Fazio et al., 2012). In addition, it turned out that unmarried
people have higher levels of social inhibition at pre-test because of the difficulty of establishing
interpersonal relationships.

Finally, working patients showed lower levels of depression than those who were unemployed or
retired; having a job helps patients to feel less depressed because they can concentrate their
resources and thoughts on other things that are not just the disease (Kim & von Dem Knesebeck,
2016; McGee & Thompson, 2015).

Overall, this study calls attention to the positive impact of CR in the reduction of levels of negative
affectivity, and draws attention to the role of some important variables such as the employment and
the marital status that can be considered protective factors of the post-disease course.

6. Conclusions

In agreement with other recent studies, our research shows that a short Cardiac Rehabilitation
program, is effective in helping patients to better understand the mechanisms underlying their
illness and the possibilities of living with it (Pourafkari et al., 2016; Rutledge et al., 2013).

This study encourages specialists of rehabilitation to actively collaborate to help cardiac patients
face the situation in which they are involved. Moreover, it can provide useful information to both
clinicians and researchers. Heart disease is severe and dangerous; therefore, a preventive rehabilita-
tion program is fundamental. The evaluation described above has the purpose of changing the

Page 9 of 13



Caccamo et al., Cogent Psychology (2020), 7: 1835382
https://doi.org/10.1080/23311908.2020.1835382

<k cogent --psychology

perception and the management of the illness and, with regards to cardiac rehabilitation, it allows
investigating the typical characteristics of cardiac patients. These characteristics make the path to
recovery a more complicated one but nevertheless aimed to wellness. All elements considered, new
incentives are given to medical assistants involved in the rehabilitation program to offer improved
therapeutic programs which take more variables into consideration, to personalize these programs.

Dedicating time to the perception and management of the illness helps the patient to find
a functional and valuable instrument to live with her/his own disease, not only by surviving it but
also by enjoying every-day life thanks to the implementation of new functional strategies.

Although the results of this study emphasize the central role of Cardiac Rehabilitation in
improving the overall quality of life of cardiac patients, this study has some limitations that should
be noted. First, the absence of a follow-up at 1 year, as suggested by other studies (Kavanagh
et al,, 2002) does not support the conclusion that the reduction of results will be maintained over
time. Secondly, the absence of a control group of cardiac patients who have not participated in
cardiac rehabilitation, does not consent to generalize the results found the absence of a control or
a comparison group does not allow generalizations of the results, as it is not possible to exclude
that changes are uniquely due to the passing of time. Thirdly, there were no collections of physical
performance objective measures to evaluate possible correlations with psychological symptoms.
Lastly, another limit is given by the recruitment of patients. The patients involved in this program
were those who willingly decided to get involved in the rehabilitation program without persuasion,
thus intending to reach specific goals. It would be of greater interest to succeed in examining the
differences between motivated patients and those who did not prove to be truly interested in
joining the program and the study, so as to focus the attention on the motivations that persuade
the cardiac patient to take part or not in the rehabilitation program. There are very few patients
who refuse the rehabilitative path that is recommended to all. The exclusions are mainly related
to: distance from home, transport difficulties especially for older non-autonomous patients and
young patients who should resume work immediately. Therefore, the absence of a checking
sample of absolute necessity that could be used to compare participants with those who were
not is clearly a limit, for it does not permit to standardize the results.
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