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Abstract

Background: We aimed to investigate whether the psychopathologi-
cal symptoms and temperament-character dimensions observed in pa-
tients operated due to coronary artery disease (CAD) or valvular heart 
disease (VHD) differ among the patients and from healthy individuals.

Methods: Study population was composed of subjects with CAD, 
VHD and healthy controls (n = 50 in each group). Socio-demographic 
questionnaire, temperament and character inventory (TCI) and symp-
tom check list-90-R (SCL-90-R) were applied to all groups. Groups 
were compared about temperament-character dimensions and scores 
of subscales of SCL-90-R.

Results: Harm avoidance was found to be higher in VHD group 
than those with CAD and, lower in healthy controls than both patient 
groups (P = 0.004). Reward dependence was similar among both pa-
tient groups and, was higher than healthy group (P = 0.015). Depres-
sion, anxiety, somatization, obsession and interpersonal sensitivity 
were found to be similar in both patient groups but they were higher 
than those in controls (P < 0.001, P < 0.001, P < 0.001, P = 0.002 and 
P = 0.003, respectively). Phobia was seen equally in CAD group and 
healthy controls and, was found to be lower in these than in VHD (P 
= 0.009). Anger score was in descending order in patients with VHD, 
CAD and healthy controls group (P = 0.010 and 0.001). Paranoia was 
in descending order in patients with VHD, CAD and controls (P = 
0.015 and 0.001). A weak and inverse correlation was found between 
ejection fraction (EF) and the persistence dimension of temperament 
scaled by TCI in patients with VHD (r = -0.276, P = 0.052). An inverse 
correlation was observed between EF and the reward dependence di-
mension in CAD group (r = -0.195, P = 0.044). In patients with VHD, 
EF demonstrated an inversely weak (r = -0.289, P = 0.042), moderate (r 
= -0.360, P = 0.010) and strong (r = -0.649, P < 0.001) correlation with 

inter-personal sensitivity, phobia and paranoia, respectively. There was 
an inverse and weak correlation between EF and depression and anger 
in VHD group (r = -0.302, P = 0.033 and r = -0.240, P = 0.054).

Conclusion: VHD and CAD exhibit different psychopathological 
symptoms and temperament traits. There is a correlation between 
the aforementioned psychopathological symptoms and temperament 
traits, and EF.

Keywords: Coronary artery disease; Valvular; Temperament and 
character; Psychiatric symptoms

Introduction

Up-to-date data evidence has been obtained regarding the cor-
relation of coronary artery disease (CAD) with psychological 
factors in the studies by Friedman [1] and Rosenman et al [2] 
and these investigators have described the coronary-associated 
behavioral pattern. This behavioral pattern included competi-
tiveness, restiveness, aggression, hostility, feeling of lack of 
time, pathological control efforts, ambition, anger, clenching, 
excessively rapid body movements, strained face and body 
muscles, explosive speech and setting excessively high perfor-
mance standards [3].

The psychosocial and behavioral factors including mood 
(anxiety, depression and stress), personality traits (type A and 
type D and hostility) and social support are not only related to 
the development but also to the progression of cardiovascular 
disorder. Mood and personality traits are the first two of the five 
main titles listing the psychological and behavioral risk factors 
that affect the development of CAD [4]. Depression and anxi-
ety have been associated with both the development and pro-
gression of CAD, irrespective of biological risk factors such as 
obesity, hypertension, diabetes, dyslipidemia and insulin resist-
ance [5-10]. The personality traits associated with CAD have 
been described under the type A and D personality profile.

In contrast to the rich literature on CAD, this subject is 
a rarely investigated field except the correlation between the 
valvular heart diseases (VHDs) and depression and anxiety, 
and there are no relevant systematic studies. An unfavorable 
effect of depression has been reported with long-term results 
in patients who underwent valvular surgery [6]. Major depres-
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sive disorder and post-traumatic stress disorder were found to 
increase in-hospital mortality risk following valvular surgery 
[11]. The observational studies evaluating patients who under-
went valvular surgery with cases of coronary bypass reported 
an association between anxiety and increased mortality and 
cardiovascular morbidity.

In this study, patients with CAD or operated VHD and no 
previous diagnosis of psychiatric disorder in whom the ejec-
tion fraction (EF) was calculated by transthoracic echocardi-
ography as an indicator of disease severity were compared to 
healthy controls with no cardiovascular, valvular or diagnosed 
psychiatric disorders. The symptoms check list-90-R (SCL-
90-R), and the temperament and character inventory (TCI, 
Turkish) were applied to all participants.

Our first hypothesis is that the psychopathological symp-
toms and temperament dimensions observed in patients with 
CAD and VHD differ among the patients and from those ob-
served in healthy individuals. Our second hypothesis is that 
the severity of CAD and VHD correlates with the severity of 
psychological symptoms and temperament traits.

Methods

This case-control multi-center study was composed of patients 
with CAD, operated VHD and age- and sex-matched healthy 
controls. Patients gave written informed consent in accordance 
with the Declaration of Helsinki. The Institutional Review 
Board of Erenkoy Psychiatry Training and Research Hospital 
approved the study.

Patients and controls

The study sample consisted of 50 patients with a history of 

CAD or 50 patients with operated VHD who presented at the 
outpatient Clinic of Kartal Kosuyolu Heart Research Hospital. 
The healthy control arm consisted of healthy hospital employ-
ees with no diagnosed medical disorder or cardiac pathology.

Exclusion criteria were: 1) being younger than 18 and 
older than 65 years of age; 2) presence of mental retardation, 
dementia, delirium or other amnestic disorders at a level detect-
able by medical assessment; 3) previously diagnosed, currently 
on-treatment or untreated psychiatric disorder; and 4) chron-
ic disorders except diabetes mellitus (DM) and hypertension 
(HT), and other cardiac diseases except coronary and/or VHD 
(arrhythmia, idiopathic dilated cardiomyopathy, hypertrophic 
cardiomyopathy, etc.).

Patients diagnosed with CAD or VHD who presented at 
the Outpatient Clinic of Kartal Kosuyolu Research Hospital, 
and the healthy control group were evaluated via echocardi-
ography. Echocardiographic assessments were conducted by 
a single physician (T.B.), using a 2.5 - 3.5 MHz phased-array 
transducer probe (GE Vingmed, Vivid 3). Echocardiograms 
were obtained in left lateral decubitus position and from stand-
ard echocardiographic windows (parasternal long and short 
axis, apical two- and four-chamber). Two-dimensional and M-
mode measurements were performed as per the requirements 
of the American Echocardiography Society guidelines [12]. 
Left ventricular end-diastolic volume (EDV), end-systolic vol-
ume (ESV) and EF were measured from the apical two- and 
four-chamber images using the modified Simpson’s method.

The socio-demographic data collection form, TCI and 
SCL-90-R were applied to all participants.

Statistical analysis

The statistical analyses were performed using the SPSS (Statis-
tical Package for the Social Sciences) 16 software. Kolmogo-

Table 1.  Description of the Sample

VHD (N = 50) CAD (N = 50) Healthy controls (N = 50)
Analysis

χ2/F P
Age (mean ± SD) 50.9 ± 5.9 50.6 ± 6 51 ± 6 0.043 0.958
Gender (F/M) 38/12 38/12 38/12 0 NS
Years of education (mean ± SD) 8.4 ± 3.7 10.3 ± 4.6 10.4 ± 5.1 2.852 0.007
Marital status (married) 50 49 50 0.029 0 .996
Employed (%) 52 52 52 0 NS
History of psychiatric disorder (%) - - -
Familial history of psychiatric disorder (%) 18 4 6 6.775 0.034
DM (%) 4 12 4 429 0.180
HT (%) 12 14 2 4.884 0.048
Familial history of cardiac disorder (%) 28 50 30 6.424 0.040
Smoking (%) 32 44 38 7.116 0.310
Alcohol (%) - 4 -
Ejection fraction (%) (mean ± SD) 59.1 ± 9.8 55.8 ± 9.9 65 ± 1 16.374 < 0.001

Bonferroni correction was applied for the post hoc analysis. For EF, VHD = CAD < HC.
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rov-Smirnov test was used to check whether the variables were 
distributed normally. Upon an observation of a normal distribu-
tion, χ2 test and ANOVA test (analysis of variance) were used 
respectively to compare categorical variables and numeric 
variables. To determine the group of the variables detected to 
be significantly different based on the intergroup comparison, 
post hoc χ2 test and post hoc Benferroni test were used for the 
categorical and numeric variables, respectively. The correla-
tion analysis was performed with Pearson’s correlation test. P 
< 0.05 was considered significant, and all tests were two-tailed.

Results

The socio-demographic and medical history characteristics are 
summarized in Table 1 for CAD patients, VHD patients, and 
healthy individuals.

The mean age was 50.9 ± 5.9, 50.6 ± 6 and 51 ± 6 years 
in VHD, CAD and control groups, respectively. The mean 
age showed similarity between the two patient groups and the 
healthy control group (P = NS). Comparison of the gender rates 
between the groups (P = NS) revealed no difference: VHD (F: 
76%; M: 24%), CAD (F: 76%; M: 24%), healthy control group 
(F: 76%; M: 24%). The mean number of education years was 
observed to be lower in the VHD group relative to CAD and 
healthy control groups. The comparison of employment sta-
tus between the groups revealed no significant difference (P = 

NS). The groups exhibited no difference with respect to smok-
ing and alcohol use (P = NS).

While no history of psychiatric disorder was detected in 
any of the three groups, the incidence of familial history of 
psychiatric disorder was higher in the VHD group. While dia-
betes was more common among the patients with CAD (12%), 
HT was more common in both patient groups compared to the 
healthy controls. The incidence of familial history of cardiac 
disease was similar between the VHD patients and the healthy 
controls, and higher in the CAD group.

There was a significant difference between the groups 
with respect to EF (P < 0.001). The Bonferroni correction ap-
plied to determine from which group this difference resulted, 
revealed a significant difference between the VHD group and 
healthy controls (P < 0.001), and between the CAD group and 
healthy controls (P < 0.001), while there was no significant dif-
ference between VHD and CAD groups (P = NS).

Comparison of temperament-character and SCL-90-R 
dimensions between the groups

Temperament-character dimensions were compared between 
the patients with VHD, CAD and the healthy controls (Table 2). 
SCL-90-R dimensions were also compared between the three 
groups (Table 2). There was a significant difference in anxiety 
between the groups (P < 0.01). The post hoc analysis performed 

Table 2.  Comparison of TCI and SCL-90-R Dimensions Between Patients With Valvular Heart Disease, Patients With 
Coronary Artery Disease, and Healthy Individuals

VHD (N = 50) CAD (N = 50) Healthy controls (N = 50)
Analysis

F P
TCI
  Novelty seeking 9.1 ± 3 8.3 ± 2.7 7.8 ± 2.9 2.543 0.082
  Harm avoidance 9.9 ± 3.4 7.5 ± 3.6 7.3 ± 3.9 7.962 0.001
  Reward dependence 9.2 ± 1.8 9.1 ± 1.7 7.9 ± 2.8 5.041 0.008
  Persistence 3.4 ± 1.3 3.6 ± 1.2 3.2 ± 1.7 1.099 0.336
  Self-directedness 10.5 ± 2.3 10.8 ± 2 10.2 ± 1.9 1.128 0.327
  Cooperativeness 14.3 ± 3.2 15.2 ± 2.2 14.2 ± 3.4 1.924 0.15
  Self-transcendence 17.6 ± 5.7 16.9 ± 5.1 15.4 ± 6 2.05 0.132
SCL-90-R
  Somatization 13.9 ± 7.2 13.5 ± 7.4 7.6 ± 5.5 13.38 < 0.001
  Anxiety 8.3 ± 5.2 7.6 ± 5 4.5 ± 3 12.48 < 0.001
  Obsession 9.8 ± 6.3 9 ± 5.3 6.2 ± 4 6.549 0.002
  Phobia 3.2 ± 2.7 2.2 ± 2.8 1.7 ± 1.7 4.72 0.01
  Interpersonal sensitivity 7.7 ± 4.1 6.7 ± 4.5 4.9 ± 3.5 5.98 0.003
  Depression 14.6 ± 7.9 13.6 ± 7 7.3 ± 5.5 16.7 < 0.001
  Anger 4.4 ± 3 3.8 ± 2.6 2.3 ± 1.7 9.6 < 0.001
  Paranoia 6.6 ± 4.1 4.7 ± 2.9 3.8 ± 2.9 9.3 < 0.001
  Positive symptom total 82.3 ± 38.5 72.5 ± 34.7 43.2 ± 24.1 18.9 < 0.001
  Global severity index 3.5 ± 0.3 2.3 ± 0.2 1.1 ± 0.4 6.84 < 0.001



Articles © The authors   |   Journal compilation © J Clin Med Res and Elmer Press Inc™   |   www.jocmr.org 205

Bezgin et al J Clin Med Res. 2016;8(3):202-209

with Bonferroni correction to determine from which groups this 
difference resulted revealed a non-significant difference between 
the VHD group and the CAD group, a significant difference be-
tween the VHD group and healthy controls (P < 0.01), and also 
between the CAD group and healthy controls (P < 0.01).

Obsession was detected to be significantly higher in both 
patient groups relative to the control group (P < 0.01). The 
post hoc analysis performed with Bonferroni correction to de-
termine from which groups this difference resulted revealed 
a non-significant difference between the VHD group and the 
CAD group, a significant difference between the VHD group 
and healthy controls (P < 0.01), and also between the CAD 
group and healthy controls (P < 0.01).

The rate of phobia showed a significant difference among 
the groups (P < 0.01). It was significantly higher in the VHD 
group relative to the CAD group and the healthy individuals. 
The post hoc analysis performed with Bonferroni correction to 
determine from which groups this difference resulted revealed 
a significant difference between the VHD group and the CAD 
group (P < 0.01), and also between the VHD group and healthy 
controls (P < 0.01), and a statistically non-significant differ-
ence was seen between the CAD group and healthy controls (P 
= NS), although the rate was higher in CAD patients (P = NS).

The inter-individual sensitivity dimension showed a sig-
nificant difference between the groups (P < 0.01). The inter-
individual sensitivity was significantly higher in both patient 
groups relative to the healthy controls. The post hoc analysis 
performed with Bonferroni correction to determine from which 
groups this difference resulted revealed a non-significant dif-
ference between the VHD group and the CAD group, a signifi-
cant difference between the VHD group and healthy controls 
(P < 0.01), and also between the CAD group and healthy con-
trols (P < 0.01).

Depression showed a significant difference between the 
groups (P < 0.01). Depression was significantly higher in both 
patient groups relative to healthy individuals. The post hoc anal-
ysis performed with Bonferroni correction to determine from 
which groups this difference resulted revealed a non-significant 
difference between the VHD group and the CAD group.

Anger showed a significant difference between the VHD 
group and the other two groups (P < 0.01). The post hoc analy-
sis performed with Bonferroni correction to determine from 
which groups this difference resulted revealed a significant 

difference between the VHD group and the CAD group (P = 
0.01), a significant difference between the CAD group and 
healthy controls (P < 0.01), and also between the VHD group 
and healthy controls (P < 0.01).

Paranoia showed a significant difference between the 
groups (P < 0.01). The post hoc analysis performed with Bon-
ferroni correction to determine from which groups this differ-
ence resulted revealed a significant difference between the VHD 
group and the CAD group (P = 0.01), a significant difference 
between the CAD group and healthy controls (P < 0.01), and 
also between the VHD group and healthy controls (P < 0.01).

Post hoc analysis

For harm avoidance: VHD > CAD = HC, P = 0.004; for reward 
dependence: VHD = CAD > HC, P = 0.015; for somatization: 
VHD = CAD > HC, P < 0.001; for anxiety: VHD = CAD > 
HC, P < 0.001; for obsession: VHD = CAD > HC, P = 0.002; 
for phobia: VHD > CAD = HC, P = 0.009; for sensitization: 
VHD = CAD > HC, P = 0.003; for depression: VHD = CAD > 
HC, P < 0.001; for anger: VHD > CAD > HC, P = 0.010 and 
0.001; for paranoia: VHD > CAD > HC, P = 0.015 and 0.001; 
positive symptom total: VHD = CAD > HC, P < 0.001; global 
severity index: VHD > CAD > HC, P < 0.001.

The positive total symptom level was higher both in the 
VHD and the CAD groups relative to the control group (P < 
0.01 and P < 0.01), and similar between the VHD and CAD 
groups (P = 0.092).

Global severity index showed a significant difference be-
tween the groups (P < 0.01). The post hoc analysis performed 
with Bonferroni correction to determine from which groups 
this difference resulted revealed a significant difference be-
tween the VHD group and the CAD group (P = 0.01), a signifi-
cant difference between the CAD group and healthy controls 
(P < 0.01), and also between the VHD group and healthy con-
trols (P < 0.01).

The correlation of EF and temperament-character dimen-
sions

The correlation of EF and TCI dimensions was investigated 

Table 3.  The Correlation of EF and TCI Dimensions in Patients With Valvular Heart Disease, Patients With Coronary Artery 
Disease, and Healthy Controls

Valvular heart disease, EF (r, P) Coronary artery disease, EF (r, P) Healthy controls, EF (r, P)
Novelty seeking 0.019, 0.878 0.147, 0.355 0.104, 0.438
Harm avoidance 0.102, 0.455 -0.020, 0.752 0.123, 0.374
Reward dependence -0.139, 0.314 -0.195, 0.044 -0.088, 0.507
Persistence -0.276, 0.052 0.098, 0.422 -0.093, 0.491
Self-directedness 0.195, 0.282 0.165, 0.267 0.179, 0.186
Cooperativeness 0.162, 0.305 0.151, 0.321 0.167, 0.335
Self-transcendence 0.021, 0.813 0.042, 0.781 0.151, 0.213

r = Pearson’s correlation coefficient.
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in VHD and CAD groups and the healthy controls (Table 3). 
There was an inverse and weak correlation between EF and 
TCI-scaled persistence dimension of the temperament (r = 
-0.276, P = 0.052). A similar inverse correlation was found be-
tween EF and reward dependence in patients with CAD (r = 
-0.195, P = 0.044). In healthy controls, no correlation was ob-
served between EF and TCI-scaled temperament dimensions 
(P = NS). In patients with VHD, EF demonstrated an inversely 
weak (r = -0.289, P = 0.042), moderate (r = -0.360, P = 0.010) 
and strong (r = -0.649, P < 0.001) correlation with the SCL-
90-R scaled symptoms of sensitization, phobia and paranoia, 
respectively (Table 4). As for the patients with CAD, there 
was an inverse and weak correlation between EF and the SCL-
90-R scaled symptoms of depression and anger (r = -0.302, P 
= 0.033 and r = -0.240, P = 0.054). No correlation was found 
between EF and the TCI-scaled temperament dimensions and 
SCL-90-R scaled symptom dimensions (P = NS).

In patients with VHD, EF showed an inversely weak (r = 
-0.289, P = 0.042), moderate (r = -0.360, P = 0.010) and strong 
(r = -0.649, P < 0.001) correlation with the SCL-90-R scaled 
symptoms of sensitization, phobia and paranoia, respectively. 
As for the patients with CAD, there was an inverse and weak 
correlation between EF and the SCL-90-R scaled symptoms of 
depression and anger (r = -0.302, P = 0.033 and r = -0.240, P = 
0.054). No correlation was found between EF and SCL-90-R 
scaled symptom dimensions (P = NS) in healthy controls.

In patients with VHD, EF demonstrated an inversely weak 
(r = -0.289, P = 0.042), moderate (r = -0.360, P = 0.010) and 
strong (r = -0.649, P < 0.001) correlation with the SCL-90-R 
scaled symptoms of interpersonal sensitivity, phobia and para-
noia, respectively. There was an inverse and weak correlation 
between EF and the SCL-90-R scaled symptoms of depres-
sion and anger in the patients with CAD (r = -0.302, P = 0.033 
and r = -0.240, P = 0.054). No correlation was found between 
EF and SCL-90-R scaled symptom dimensions (P = NS) in 
healthy controls. No statistically significant correlation was 
observed between EF and the SCL-90-R scaled symptoms of 
somatization, anxiety and obsession (P = NS).

In patients with CAD, no correlation was found between 
EF and the SCL-90-R scaled symptoms of depression and an-
ger (P = NS).

In patients with CAD, no correlation was observed be-
tween EF and the SCL-90-R scaled symptoms of phobia, inter-

individual sensitivity and paranoia (P = NS).

Discussion

We compared the VHD, CAD and healthy control groups by 
applying the SCL-90-R, TCI (Turkish) and by measuring their 
EFs. This study was performed to investigate whether the 
psychopathological symptoms, the temperament and charac-
ter dimensions observed in patients with CAD or VHD differ 
among the patients and from those observed in healthy indi-
viduals, and to investigate the association between the severity 
of psychopathological symptoms and temperament traits, and 
the severity of CAD and VHD.

While mean age and gender showed similarity between 
the three groups, mean number of years of education was 
found to be lower in the VHD group. Although the incidence 
is decreased with improved administration of prophylaxis of 
streptococcal infection, VHD remains an important healthcare 
issue in developing countries, primarily affecting the young 
individuals. Its age of onset and the associated socioeconomic 
level may help explain the lower mean number of years of edu-
cation for VHD.

A low socioeconomic level is commonly associated with 
psychological risk factors and unhealthy living habits. Men and 
women with a low socioeconomic level and/or chronic stress 
are potentially depressed and socially isolated [13, 14]. The 
mechanisms involved in the association between psychosocial 
factors and the increased CAD risk include unhealthy living 
habits (increased smoking, unhealthy diet and less physical 
exercise), increased use of healthcare service and lower com-
pliance with recommendations of behavioral change or cardiac 
medication [14-17]. Financial difficulties to access healthcare 
service were shown to predict the unfavorable course fol-
lowing myocardial infarction (MI) [18]. Low socioeconomic 
level, lack of social support, presence of stressful familial and 
professional conditions contribute both to the risk for CAD 
development and deterioration of the clinical course of CAD 
[19]. Perception of social support by the individual has been 
reported to eliminate the unfavorable effects of depression [17] 
while lack of support enhances the unfavorable effects [20].

Depression and anxiety are psychological variables which 
influence morbidity and mortality in CAD and VHD. How-

Table 4.  The Correlation of EF and SCL-90-R Dimensions in Patients With Valvular Heart Disease, Patients With Coronary Artery 
Disease, and Healthy Controls

Valvular heart disease, EF (r, P) Coronary artery disease, EF (r, P) Healthy controls, EF (r, P)
Somatization -0.255, 0.071 0.006, 0.914 0.104, 0.438
Anxiety -0.248, 0.075 0.144, 0.238 0.223, 0.094
Obsession 0.098, 0.426 0.079, 0.605 -0.121, 0.257
Phobia -0.360, 0.010 0.120, 0.382 -0.039, 0.731
Interpersonal sensitivity -0.289, 0.042 0.125, 0.368 0.123, 0.286
Depression 0.112, 0.202 -0.302, 0.033 0.107, 0.435
Anger -0.183, 0.178 -0.240, 0.054 -0.187, 0.158
Paranoia -0.649, < 0.001 -0.199, 0.213 -0.164, 0.334
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ever, there are no studies in the literature investigating whether 
depression and anxiety differ between these two diseases. Var-
ious systematic reviews and meta-analyses report that clinical 
depression and depressive symptoms predict the development 
of CAD [21, 22] and worsen the prognosis [6, 23]. Epidemi-
ologic studies show that panic attacks also increase the risk 
of cardiovascular events [24, 25]. Studies report that anxiety 
disorders and the presence of anxiety may predict CAD [26]. 
Generalized anxiety, phobic anxiety and panic attacks have 
been shown to worsen the course of present CAD. In patients 
with CAD, anxiety is also associated with increased cardiac 
mortality. Indeed, the presence of phobic anxiety has been as-
sociated with CAD and sudden cardiac death.

The negative effect of depression on long-term outcomes 
has been reported in patients who have undergone valvular sur-
gery [6]. Major depressive disorder and post-traumatic stress 
disorder have been found to increase the in-hospital mortal-
ity risk following valvular surgery. The observational studies 
evaluating patients who underwent valvular surgery with cases 
of coronary bypass report an association between anxiety and 
increased mortality and cardiovascular morbidity.

In the present study, symptoms other than depression and 
anxiety such as somatization, obsession, phobia, inter-indi-
vidual sensitivity, anger and paranoia, screened by SCL-90-R 
were systematically investigated and compared for the first 
time in patients with CAD and VHD. Somatization, obsession 
and sensitization scores were similar between CAD and VHD 
patients, and higher than healthy controls. As for phobia, an-
ger and paranoia, the rates were higher in VHD cases relative 
to CAD cases, and higher in both patient groups compared to 
healthy controls. Based on these findings, as indicated in our 
first hypothesis, CAD and VHD may lead to different psycho-
pathological profiles.

As is shown for the first time in our study, a correlation has 
been demonstrated between the severity of psychiatric symp-
toms and EF, a functional indicator of cardiac disease severity 
in cases of CAD and VHD. However, the anger scores were 
higher in VHD cases relative to the other two groups. The cor-
relation between EF and anger was observed as a weak and 
inverse relationship. Probably, the association of anger with 
cardiac performance differentiates into introverted and extro-
verted anger. This may be considered as introverted anger is 
associated with paranoia. In CAD patients, the correlation be-
tween EF and anger is similar to and associated with the cor-
relation between EF and depression.

While previous studies reported that type A behavior is 
more risky for VHD [27], subsequent studies did not support 
these findings. The meta-analyses of prospective studies have 
reported a non-significant correlation between type A person-
ality and VHD events [11]. Recent studies have demonstrated 
that type D personality, described as anxious, hopeless, sad, 
socially incapable and fearful is associated with VHD [28, 29]. 
The risk for cardiovascular disease is found to be increased by 
2.5-fold in individuals with D type personality [30]. In addi-
tion to type A and type D, there are also studies reporting that 
personality disorders of the B-set including histrionic, border-
line, narcissistic and antisocial personality disorders are also 
associated with an increased VHD risk [31]. There are fewer 
studies investigating the same for VHD. There is no such study 

performed in our country. There are no studies in the literature, 
which compare these personality traits between these two dis-
ease groups.

While harm avoidance and reward dependence were 
among the temperament traits that differed between the 
groups, no such difference was shown for novelty seeking and 
persistence. Reward dependence scores were similar in the 
CAD and VHD groups, and higher relative to healthy controls. 
However, the correlation between reward dependence and EF 
was observed only in the CAD group. The reward depend-
ence here may be considered to be rather based on competition 
and extroverted anger. In this respect, reward dependence is 
similar to A type personality traits. Harm avoidance is a tem-
perament trait consistent with serotoninergic function, phobic 
anxiety and D type personality traits. In line with this, harm 
avoidance score was higher in the VHD group compared to the 
CAD group and the healthy individuals. Persistence is consist-
ent with D type personality traits. In support of this finding, an 
inverse correlation was shown between the persistence dimen-
sion and EF in the VHD group. The phobia scores are similar 
to those in healthy individuals. Since the scores for anxiety 
and somatization were similar in the CAD and VHD cases, the 
differentiating point is the behavior of avoidance, i.e. phobia 
and harm avoidance. In healthy individuals, there was no cor-
relation between EF and TCI-scaled temperament dimensions.

There was a weak, inverse correlation between persistence 
and EF in the VHD group. No difference was seen between 
the groups with respect to self-directedness, cooperativeness 
and self-transcendence sub-dimensions. Self-directedness, 
cooperativeness and self-transcendence sub-dimensions are 
sub-dimensions described for the character dimension of the 
personality in TCI. While temperament is an innate, relatively 
stable and genetically transmissible dimension of the person-
ality, it follows a gradual character development and interacts 
with the education-related and environmental factors. Based 
on this, we may suggest that the traits differing in cardiac cases 
from healthy individuals are associated with the temperament 
dimension of the personality and the character traits do not 
represent such a difference. Among the temperament sub-di-
mensions, the lack of a difference for novelty seeking in car-
diac cases compared to healthy individuals may indicate that 
the dopaminergic function had been preserved in these cases 
relative to the serotoninergic and noradrenergic function.

A meta-analysis has confirmed that anger is associated 
with increased cardiovascular event risk both in healthy indi-
viduals and CAD patients [32]. Inability to express anger is 
also reported to be important, and CAD patients who suppress 
their anger, are shown to have an increased risk for undesir-
able cardiac events [33]. A study investigating whether sudden 
temper and anger were acute triggers of MI reported that the 
relative risk for MI following a temper tantrum was increased 
by more than two-fold [34].

Accordingly, as we hypothesized, VHD and CAD patients 
differ from each other and from healthy individuals with re-
spect to certain psychiatric symptoms and temperament traits. 
While EF is not associated with any psychiatric symptoms or 
temperament traits in healthy individuals, a weak correlation 
has been shown between EF and persistence and inter-individ-
ual sensitivity, a moderate correlation between EF and phobia, 
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an inverse, strong correlation between EF and paranoia in the 
VHD group, and a weak, inverse correlation between reward 
dependence, anger and depression in the CAD group.

Our study is the first to associate psychiatric symptoms 
and temperament traits with cardiac disease severity; subse-
quent studies should focus on the continuity of this correlation 
and the changeability by treatment. Current studies report that 
CAD patients with clinically significant depression and anxi-
ety can be safely and effectively treated with psychotherapy 
[35] or selective serotonin re-uptake inhibitors (SSRI) [36]. 
Although many studies did not reveal significant beneficial ef-
fects of them [35, 37], Davidson et al showed less common 
occurrence of depressive symptoms and cardiac events with 
them [38].

In conclusion, our study is the first to investigate the cases 
with VHD and CAD with respect to psychiatric symptoms and 
temperament traits and associate these characteristics with car-
diac disease severity, and we believe that our results provide 
important data for the clinician’s approach to the patient, the 
request for psychiatric assessment and choice of treatment, if 
necessary. Future studies should focus on the continuity of this 
relationship and the modification by treatment. In fact, there 
are a limited number of studies reporting that routine risk fac-
tor screening and treatment of present psychiatric symptoms 
would be effective to prevent the development and unfavora-
ble progression of cardiac events.

Conclusions

VHD and CAD exhibit different psychopathological symp-
toms and temperament traits. There is a correlation between 
the aforementioned psychopathological symptoms and tem-
perament traits, and EF.

Limitations

The most important limitation of our present study is the rela-
tively small sample size, so that the results of those groups 
may not be generalized. The cross-sectional design of this 
study is another important limitation. Therefore, clinical long-
term follow-up with large numbers of participants is needed to 
before making firm conclusions.
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