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Purpose: The relationship between personality traits and cardiovascular disease has gath-
ered sustained interest over the last years, type –D personality (TDP) being significantly 
associated with coronary artery disease (CAD). However, data regarding the connection 
between the TDP and the severity of CAD disease is scarce. The aim of our study was to 
assess the relationship between TDP and the complexity of CAD, and to compare it with 
other sociodemographic and clinical features.
Patients and Methods: We conducted a cross-sectional case-control clinical-based study 
on 221 consecutive hospitalized patients with chest pain (60 ± 10.2 years; 131 men), referred 
for coronary angiography.
Results: TDP was identified in 42 (19%) patients, using the DS 14 scale. Symptomatology 
profile was evaluated using the SCL-90 scale. Syntax score was greater in the subgroup of 
patients with TDP in comparison to non-TDP subgroup (26.21±12.03 vs 15.49±8.89, respec-
tively, p<0.001), and most of SCL-90 symptom dimensions have significantly higher levels 
in the subgroup of TDP with CAD patients (all p < 0.05). Smoking (β=0.132, p=0.037), 
dyslipidemia (β=0.149, p=0.013), Diabetes Mellitus (β=232, p<0.001), NA dimension of 
TDP (β=0.255, p<0.001) and SI (β=0.279, p<0.001) dimension of TDP have a significant 
contribution to the complexity of CAD assessed by Syntax score.
Conclusion: TDP was associated with a more complex CAD assessed by Syntax score, and 
may represent a dynamic interface between the biological and psychological vulnerabilities 
and the symptoms of CAD.
Keywords: coronary artery disease, type D personality, Syntax score

Introduction
Cardiovascular diseases continue to represent the leading cause of death world-
wide, with being responsible for 45% of all deaths in Europe. Moreover, 
coronary heart disease by itself accounts for about 20% of all deaths in 
Europe annually, thereby surpassing even breast cancer in women and lung 
cancer in men.1,2

The relationship between cardiac diseases and different psychological features 
of the affected individuals should be regarded as more complex and bidirectional. 
Recently, the advances in research of cardiac diseases have led to the conclusion 
that depression should be recognized as a risk factor for poor prognosis in patients 
with acute coronary syndrome.3 Thus, it was the first instance when 
a psychological factor was weighted to the same extent as other previously 
known traditional risk factors such as hypertension, family history, hypercholes-
terolemia, diabetes mellitus (DM) and smoking.4,5
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On the other hand, some of the personality traits that 
are more stable could play a more significant concurrent 
pathogenic role over time in coronary heart disease, rather 
than depression, which is considered as a temporary 
altered state of mood. Since the 1950s, there have been 
concerns related to identifying particular personality pro-
files and to correlate them with certain types of chronic 
medical conditions. Hence, Friedman and Rosenman’s 
contribution is a turning point concerning research on the 
role of personality in CAD.6 More recently, the type-D or 
“distressed” personality concept was conceived by 
Denollet to detect those traits that place individuals at 
increased risk of CAD. The type D personality (TDP) 
consists of two sub-dimensions, namely social inhibition 
(SI) and negative affectivity (NA), where NA refers to the 
tendency to experience feelings of dysphoria, anxiety, and 
irritability, while SI refers to the tendency to inhibit the 
expression of emotions or behaviors in social interactions 
to avoid disapproval by others. It has been noticed that the 
TDP is significantly associated with cardiovascular dis-
eases, but also with diabetes mellitus (DM).7 The TDP 
has elicited the researcher’s interest, both as a vulnerable 
terrain for the heart disease occurrence and as a worsening 
factor that negatively impacts health outcomes of cardio-
vascular diseases, and especially outcomes following myo-
cardial infarction.8,9 However, a few studies have found no 
associations between Type D personality and adverse car-
diovascular outcomes.10,11

The aim of our study was to assess the relationship 
between TDP and the complexity of CAD, and to compare 
it with other sociodemographic and clinical features, asses-
sing the hypothesis that TDP could negatively impact 
CAD reflected by the Syntax score.

Patients and Methods
Procedure
A cross-sectional case-control clinical-based study was con-
ducted in consecutive patients with chest pain and age of at 
least 18 referred to the Institute of Cardiovascular Diseases 
Timisoara for coronary angiography according to current 
guidelines: disabling stable angina pectoris (CCS III–IV) 
despite medical therapy, high-risk criteria on noninvasive 
testing, angina in conjunction with signs of heart failure, 
recurrence of angina after PCI/CABG, survivors of cardiac 
arrest, severe ventricular arrhythmias, inconclusive or con-
flicting results after noninvasive stress testing, unable to 

undergo noninvasive testing (disability, illness, or morbid 
obesity), acute coronary syndrome.

All study participants were on appropriate medical 
therapy and underwent anamnesis, clinical examination, 
12-lead electrocardiogram, blood samples, transthoracic 
echocardiogram, and coronary angiography, followed by 
psychological tests. The study was approved by Ethics 
Commission in Research - Development of the Institute 
of Cardiovascular Diseases Timisoara (registration num-
ber: 1658/28 March 2014). This study was conducted in 
accordance with the Declaration of Helsinki. Informed 
written consent was obtained from all patients.

Sociodemographic, Case History and 
Major Risk Factors
Sociodemographic data were collected as follows: current 
age, gender, educational level, residency, professional and 
marital status. Concerning case history data and biological 
data, the heredity for cardiovascular diseases, hyperten-
sion, hypercholesterolemia, diabetes mellitus, smoking 
and unharmful current alcohol drinking (a drink is equiva-
lent with 14 grams of pure alcohol; so, moderate drinking 
is defined as up to 1 drink per day for women and up to 2 
drinks per day for men), were recorded according to cur-
rent guidelines.12,13

Echocardiography
Echocardiography was performed with a Vivid 9 ultraso-
nographic system (General Electric, Milwaukee, WI), in 
accordance with guidelines.14,15 All images were digitally 
stored and analyzed off-line with EchoPac PC Dimension 
software (GE Medical). Left ventricular ejection fraction 
(LVEF) was calculated from apical two- and four-chamber 
views using LV volumes by the modified biplane Simpson 
rule.14 Peak early (E) and E-velocity deceleration time 
were measured from the LV-inflow pattern at the tips of 
the mitral valve at end-expiratory time.15

Peak systolic (S’) and peak early diastolic velocities 
(E’) were obtained at the septal and lateral sites of the 
mitral annulus by pulse wave tissue Doppler imaging from 
apical four-chamber views. All velocities were recorded 
for three consecutive cardiac cycles during end-expiratory 
apnea, and the results were averaged. The E/E’ ratio using 
the average of the septal and lateral E’ was calculated.16,17

Speckle tracking echocardiography was also used for 
myocardial deformation measurements. Longitudinal peak 
systolic strain was determined from apical planes (four-, 
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three- and two-chamber view) in a 17 LV segment model. 
Value of global longitudinal strain (GLS) was obtained by 
averaging all 17 LV segments.18,19 Off-line analysis was 
performed by two observers, who were blinded to clinical 
data.

Coronary Angiography
Coronary angiography results were evaluated by an inter-
ventional cardiologist, who was blinded to the psycholo-
gical tests. The complexity of CAD was determined by the 
SYNTAX score, a tool which takes into consideration the 
anatomical features of the coronary lesions.20,21 The 
SYNTAX score is the sum of the points assigned to each 
individual lesion identified in the coronary tree with >50% 
narrowing in the diameter of the vessels that measure 
greater than 1.5 mm.

Type D Personality
The DS 14 scale was used to assess TDP. This scale 
comprises 14 items, each item being scored between 0 = 
false and 4 = true, and consists of two subscales represent-
ing two distinct dimensions of TDP (Negative Affectivity 
and Social Inhibition). A score ≥10 on each subscale is 
required to meet the D personality.22,23 Moreover, the 
DS14 was shown to have a good reliability in an extensive 
cross-cultural equivalence analysis including most 
European countries and English-speaking countries, except 
Russia, with a Cronbach’s α between 0.80 and 0.90 for NA 
and between 0.74 and 0.89 for SI.24

SCL-90 (Symptom Check List – 90)
The SCL-90 is a multidimensional self-assessment inven-
tory consisting of 90 items that cover nine symptomatology 
domains, such as somatization, obsessive-compulsive, inter-
personal sensitivity, depression, anxiety, hostility, phobic 
anxiety, paranoid ideation, and psychoticism. Each item is 
scored on a Likert scale varying between 0 = not at all to 4 
= extremely. The SCL-90 scale is not a diagnostic tool; 
thus, it only measures a symptomatologic profile over the 
previous seven days before the self-assessment.25

Participants
Of 250 initially eligible patients for our study, 12 denied 
participating in the research and 17 patients were excluded 
due to missing data. Finally, after the inclusion and exclu-
sion criteria were applied, a total number of 221 hospita-
lized subjects were enrolled to participate in the study. 
Patients with positive past or current personal history for 

any psychiatric disorders, including alcohol or other psy-
choactive use disorders, the absence of a signed informed 
consent, confusional state or any mental ability to provide 
written informed consent, inadequate echocardiographic 
images, paced rhythm, mitral prosthesis, congenital heart 
disease, renal failure (defined as a serum creatinine >2 mg/ 
dL), thyroid disorders, acute infections, stroke, or diabetic 
ketoacidosis, and age below 18 were not included in the 
study group.

The used method of sampling to enroll patients was by 
convenience including consecutive patients in order to 
increase the sample size. Enrolled subjects were provided 
with the self-assessment scales, indicated in the measures 
section below. Patients were stratified based on the pre-
sence or absence of TDP.

Statistical Analyses
Gender, family history of cardiovascular diseases, dyslipi-
demia, DM and smoking were recorded as dichotomous 
variables. The staged preexisting comorbid hypertension 
was quantified by using the ordinal variable starting with 
zero, signifying the lack of hypertension, and continuing 
with the different stages of hypertension. Current age and 
body mass index were treated as continuous variables. 
Numeric variables are presented as mean value ± standard 
variation (SD) and compared by using Independent- 
Samples t-test. Descriptive statistics were done depending 
on two strata represented by the presence and absence of 
TDP. Dichotomized TDP was used in the majority of 
statistical analyses. According to the recommendations 
from other studies, the NA and SI subscales scores were 
treated as distinct ordinal variables only in the multiple 
linear regression model.26,27 The Chi-squared test was 
used to compare the frequency of nominal variables. For 
continuous variables, Independent-Samples t-test was 
applied to compare means and for ordinal variables 
Mann–Whitney U-test was carried out to analyze mean 
rank differences. Partial correlations were calculated to 
estimate the relationship between DS 14 subscales scores 
and the Syntax score after controlling for anxiety and 
depression levels. In addition, multiple linear regression 
was performed to estimate the association of cardiovascu-
lar morbidity risk factors such as the family history of 
cardiovascular diseases, body mass index, smoking, DM, 
current age, gender, dyslipidemia, hypertension, NA and 
SI (as distinct ordinal variables) with CAD complexity 
reflected by Syntax score. For the statistical analyses, we 
used the software package SPSS version 11.5 (SPSS Inc, 
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Chicago, IL). A two-sided p-value of <0.05 was accepted 
as statistically significant.

Results
In our 221 consecutive hospitalized patients with chest 
pain (60 ± 10.2 years; 131 men), referred for coronary 
angiography, the final diagnosis was: acute ST-segment 
elevation myocardial infarction in 61 patients (27.6%), 
non-ST-elevation acute myocardial infarction in 25 
patients (11.3%), unstable angina in 45 patients (20.3%) 
and stable angina associated with obstructive coronary 
artery disease in 51 patients (23%). Other 39 patients 
presented non-obstructive coronary artery diseases 
(21.7%) and 27 (12.2%) had a previous coronary revascu-
larization. In our group, 148 patients’ beneficiated of PCI 
(66.9%) and 34 of CABG (15.3%). The mean Syntax score 
in our study group was 17.53±10.4.

By applying the DS 14 scale we identified 42 (19%) 
patients with TDP. There were significant differences 
between the mean ranks of NA (169.17 vs 97.35; 
p<0.001) and SI (197.37 vs 90.73; p<0.001) depending 
on the two analyzed strata (Table 1).

The sociodemographic characteristics were mostly simi-
lar between the two considered strata, making them compar-
able in this regard (Table 2). There was only one statistically 
significant difference between the means of the current age 
of males vs females (58.92±10.72 vs 62.12±9.49, p=0.023). 
Moreover, CAD patients with TDP have tended to reside in 
urban regions that are probably more demanding for daily 
existence compared to rural areas, therefore shaping the 
personality profile during their psychological development.

The psychoactive substance use has not been signifi-
cantly different between the non-TDP and TDP in our 
CAD patients. Neither current smokers (45.8% vs 52.4%, 
respectively, p=0.443) nor current alcohol users (27.4% vs 
31.0%, respectively, p=0.642) made a difference between 
the compared strata.

The CAD appreciated by mean Syntax score was more 
complex in the subgroup of patients with TDP in compar-
ison to non-TDP subgroup (26.21±12.03 vs 15.49±8.89, 
respectively, p<0.001) (Table 2).

We also analyzed the differences between the mean 
ranks of several distinct symptom dimensions of SCL-90 
inventory depending upon the presence or absence of TDP, 
as shown in Table 3. Except for the obsessive-compulsive 
symptoms (126.73 vs 107.31, respectively; p=0.076), the 
rest of SCL-90 symptom dimensions (somatization, inter-
personal sensitivity, depression, anxiety, hostility, phobic 
anxiety, paranoid ideation and psychoticism) have signifi-
cantly higher levels in the subgroup of TDP with CAD 
patients (all p < 0.05) (Table 3).

Given that, the higher level of psychopathological 
dimensions measured by the SCL-90 scale could have 
partially influenced the magnitude of the Syntax score, 
we calculated the partial correlations between the two 
dimensions of TDP with the Syntax scores after control-
ling for anxiety and depression scores as measured by the 
mentioned scale (Table 4).

Hence, both dimensions of TDP, NA (r=0.178, p=0.008 
and r=0.150, p=0.026, respectively) and SI (r=0.253, 
p<0.008 and r=0.183, p=0.006, respectively) have 
remained statistically significant, correlated with the 
Syntax scores indicating a direct contribution of them.

The presence of acute myocardial infarction was sig-
nificantly higher in the subgroup of patients with TDP 
(57.1%, 24 patients with TDP vs 34.6%, 62 patients with-
out TDP, p=0.007). Table 2 also showed a higher incidence 
of occluded coronary vessels in patients with TDP 
(p<0.001).

The value of the echocardiographic parameters is also 
influenced by the presence of TDP in CAD patients (Table 5). 
These patients have more altered systolic dysfunction [LVEF 
(47.45±13.78% vs 51.7±9.48%, p=0.06), S’ (7.05±2.57 cm/s 
vs 8.89±3.06 cm/s, p<0.001) and global longitudinal strain 

Table 1 The Frequency of TDP and the Differences of Mean Ranks for Negative Affectivity and Social Inhibition Based on the 
Presence or Absence of Type D Personality

Subjects Enrolled in Study, n (%) Presence of TDP, n (%) Absence of TDP, n (%) Significance of Differences

221 (100%) 42 (19%) 179 (81%)

Negative affectivity 169.17 97.35 p < 0.001

Social inhibition 197.37 90.73 p < 0.001

Notes: The level of significance for all analyses was set at α = 0.05; mean ranks are reported to either strata considered separately. Mann–Whitney U-test was performed. 
Abbreviation: TDP, type D personality.
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Table 2 Sociodemographic, Case History and Clinical Data

Sociodemographic and Anamnesis Data Non-TDP CAD Patients TDP CAD Patients Statistical Significance

n (%) 179 (81%) 42 (19%) –

Average current age, mean (SD)a 60.08 (10.369) 60.81 (10.317) p = 0.683

Gender – male, n (%) 107 (59.8%) 24 (57.1%) p = 0.755

Educational level, mean ranks 111.56 108.60 p = 0.772

Residency - urban area, n (%) 110 (61.5%) 32 (76.2%) p = 0.073

Professional status - Employed or Student, n (%) 57 (31.8%) 14 (33.3%) p = 0.852

Marital status – with intimate partner, n (%) 148 (82.7%) 37 (88.1%) p = 0.393

Positive family history of CVD, n (%) 24 (13.4%) 7 (16.7%) p = 0.584

Current smokersb, n (%) 82 (45.8%) 22 (52.4%) p = 0.443

Occasionally alcohol use (not abuse or dependence)b, n (%) 49 (27.4%) 13 (31.0%) p = 0.642

Syntax score, mean (S.D.) 15.49 (8.892) 26.21 (12.038) p < 0.001

The presence of myocardial infarction, n (%)c 62 (34.6%) 24 (57.1%) p = 0.007

No. of occluded coronary vessels, mean ranksc 102.87 145.67 p < 0.001

Staged hypertension, mean ranks 108.90 119.96 p = 0.199

Dyslipidemia, n (%) 39 (21.8%) 6 (14.3%) p = 0.277

Body mass index, mean (S.D.) 26.113 (3.1324) 26.595 (3.9177) p = 0.394

Preexisting diabetes mellitus irrespective of type, n (%) 67 (37.4%) 14 (33.3%) p = 0.620

Notes: The level of significance for all analyses was set at α = 0.05; the listed percentages and means are reported to either strata considered separately. aThere was 
a statistically significant differences between the means of current age of males vs females [58.92 (S.D. = 10.724) vs 62.12 (S.D. = 9.494); p = 0.023]. bBased on self-reporting. 
cCardiac status at the admission in Cardiac Intensive Care Unit. 
Abbreviations: CAD, coronary artery disease; CVD, cardiovascular disease; TDP, type D personality.

Table 3 The Differences in Symptomatology Profiles in CAD Patients Depending Upon the Presence or Absence of Type 
D Personality

SCL-90 Domains of Symptomatology (Mean Ranks) Non-TDP CAD Patients TDP CAD Patients Statistical Significance

n (%) 179 (81%) 42 (19%)

Somatization 104.18 140.08 p = 0.001

Obsessive-compulsive 107.31 126.73 p = 0.076

Interpersonal sensitivity 101.63 150.94 p < 0.001

Depression 98.60 163.86 p < 0.001

Anxiety 102.74 146.19 p < 0.001

Hostility 104.61 138.21 p = 0.002

Phobic anxiety 102.69 146.43 p < 0.001

Paranoid ideation 102.41 147.60 p < 0.001

Psychoticism 100.91 154.01 p < 0.001

Notes: The level of significance for all analyses was set at α = 0.05; the listed percentages and means are reported to either strata considered separately. Mann–Whitney 
U-test was performed for all comparisons of SCL-90 domains of symptomatology. 
Abbreviations: SCL-90, Symptom Check List – 90; CAD, coronary artery disease; TDP, type D personality.
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(−14.06±5.65% vs −15.93±4.82%, p<0.001)], more altered 
LV diastolic function assessed by E/E’ index (13.49±4.15 vs 
10.24±3.25, p =0.03) and larger LAV (85.79±34.4 mL vs 
71.03±26.49 mL, p=0.012) (Table 5).

The number of occluded coronary vessels and the 
number of patients with myocardial infarction were sig-
nificantly higher represented in CAD patients with TDP. 
They are quite intriguing results, even more so because the 
major cardiovascular risk factors (heredity, smoking, 
staged hypertension, dyslipidemia, DM) did not differ 
between the two compared strata (Table 2).

Table 6 outlines the contributing role of TDP and risk 
factors for CAD to the Syntax score.

Male gender, age, BMI, heredity, hypertension did not 
reach a significant value in our study group (all p > 0.05), 
while smoking (β=0.132, p=0.037), dyslipidemia 
(β=0.149, p=0.013), Diabetes Mellitus (β=232, 
p<0.001), NA dimension of TDP (β=0.255, p<0.001) 
and SI (β=0.279, p<0.001) dimension of TDP have 
a significant contribution to the complexity of CAD 
assessed by Syntax score.

Discussion
In the present study, we analyzed the relationship between 
TDP and CAD complexity assessed by Syntax score in 
patients referred for coronary angiography. We demon-
strate for the first time a more complex CAD in patients 
with TDP, irrespective of the anxiety and depression 
symptoms influences.

To date, numerous studies have revealed different psy-
chological paradigms, including behavioral patterns, 
underpinning the connection between the TDP and the 
severity of CAD disease.8,9,28–30 Our results are inconsis-
tent with some previous studies, in which such 
a relationship was not traced. Probably, the reason is that 
in previous studies homogeneous groups of patients were 
examined (before CABG, PCI, during cardiac rehabilita-
tion, etc.), and in the present study, the surveyed cohort is 
heterogeneous. We included all the patients with chest 
pain referred for coronary angiography after noninvasive 
evaluation. For diagnostic cath procedures, 12.5% of 
patients had a prior coronary revascularization, in compar-
ison with 25% as reported in the CathPCI Registry.31 In 

Table 4 The Partial Correlations Between the DS 14 Subscales Score and Syntax Score After Controlling for Anxiety and Depression 
Levels as Measured by SC-90 Scale

DS 14 Subscales 
Scores

Syntax Score

Controlling for Anxiety Levels as Measured on 
SCL-90 Scale

Controlling for Depression Levels as Measured on 
SCL-90 Scale

Negative affectivity r = 0.178; p = 0.008 r = 0.150; p = 0.026

Social inhibition r = 0.253; p < 0.001 r = 0.183; p = 0.006

Abbreviations: DS 14, the 14-item Type D Scale; SCL-90, Symptom Check List – 90.

Table 5 Echocardiographic Parameters Depend on the Presence or Absence of TDP in CAD Patients

Echocardiographic Parameters in CAD Subjects CAD Patients with 
TDP; Mean (S.D.)

CAD Patients 
without TDP; Mean 
(S.D.)

Significance of 
Differences

Systolic function Left ventricular ejection fraction (%)a 47.45 (13.788) 51.77 (9.481) p = 0.060

Peak systolic mitral A=annular velocity (cm/s) 7.053 (2.575) 8.898 (3.069) p < 0.001

Global longitudinal strain (%) − 14.067 (5.650) − 15.938 (4.822) p = 0.030

Diastolic function The early diastolic transmitral velocity/early mitral 
annular diastolic velocity ratio (E/E’)a

13.498 (4.155) 10.242 (3.254) p < 0.001

Left atrial volume (mL)a 85.79 (34.436) 71.03 (26.497) p = 0.012

Notes: The level of significance for all analyses was set at α = 0.05; The listed means are reported to either strata considered separately. aLevene’s Test for Equality of 
Variances statistically significant. 
Abbreviations: CAD, coronary artery disease, S.D., standard deviation; TDP, type D personality.
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our series 27.6% patients presented acute ST-segment 
elevation myocardial infarction (versus 16% in CathPCI 
Registry), 11.3% non-ST-elevation acute myocardial 
infarction (versus 9% in CathPCI Registry), 20.3% 
unstable angina (33% in CathPCI Registry) and 23% 
stable angina (21% in CathPCI Registry). The percent of 
patients with non-obstructive coronary artery diseases was 
similar with this one from CathPCI Registry (21.7% 
vs 18%).

Behavioral Patterns
It has been shown that the TDP measured by using the DS 
14 scale was significantly associated with cardiovascular 
diseases.8,9 However, the increasing comorbidity of major 
and minor depression with cardiovascular diseases has 
provided for sufficient research to investigate the mediat-
ing effect of depression on this category of physical dis-
eases in individuals having a TDP.14,32–34 In a previous 
study, TDP was correlated in patients with CAD with more 
unhealthy behaviors and less healthy behaviors, while 
controlling for anxiety and depression. These results are 
in line with our findings according to which TDP in CAD 
patients have had slightly more frequent addictive beha-
viors such as nicotine and alcohol use compared to non- 
TDP subset of CAD patients. Moreover, TDP may be 
closely related to the unfavorable evolution of CAD by 
engaging other unhealthy behaviors, such as low adher-
ence to treatment, propensity for dysfunctional coping 

styles and resistance to lifestyle changing or post-event 
cardiac rehabilitation.12,30,35,36

At the same time, the TDP has been studied concerning 
its capacity to exert a negative effect on the quality of life 
in cardiovascular patients. Indeed, the TDP may impair 
health-related quality of life in CAD patients by mediating 
the role of anxiety and depressive overlapping 
symptoms.30 Thus, one study has found that TDP was 
significantly associated with poor self-perceived symp-
toms in patients with mild coronary abnormalities, which 
can be supposed to be deleterious over the long term.35–40 

A dyadic cross-sectional study has revealed that the TDP 
and perceived control were closely related to the health- 
related quality of life in both cardiac arrest survivors and 
their spouses.41 The social support and coping style were 
shown to be hypothetically underlying mechanisms that 
can, in part, explain the relationships between TDP and 
physical symptoms, and TDP and perceived stress, 
respectively.42

In our study, the percent of CAD patients that fulfilled 
the criteria for TDP was similar to those found in other 
research, meaning that about one in five patients has the 
pre-existing maladaptive personality traits.27,28 The socio-
demographic characteristics were mostly similar between 
the two considered strata, making them comparable in this 
regard. However, CAD patients with TDP have tended to 
reside in urban regions that are probably more demanding 
for daily existence compared to rural areas, therefore 

Table 6 The Contributing Role of TDP and Risk Factors for CAD to the Syntax Score

Risk Factors Beta Standardized Coefficient SE p value 95% C.I. for B Unstandardized Coefficient

Male gender −0.104 1.333 0.100 −4.829–0.425

Current age 0.114 0.062 0.065 −0.007–0.237

Body Mass Index −0.027 0.183 0.640 −0.447–0.275

Smoking 0.132 1.317 0.037 0.166–5.357

Positive family history of CVD 0.027 1.758 0.641 −2.645–4.286

Hypertension (staged) 0.026 0.676 0.665 −1.039–1.625

Dyslipidemia 0.149 1.527 0.013 0.834–6.855

Preexisting Diabetes Mellitus (DM) 0.232 1.290 <0.001 2.467–7.552

NA dimension of type D personality 0.255 0.112 <0.001 0.213–0.655

SI dimension of type D personality 0.279 0.147 <0.001 0.346–0.924

Notes: Model summary (adjusted R square = 0.286; R square change = 0.318; F change = 9.809; significant F change <0.001). 
Abbreviations: SE, standard error; CVD, cardiovascular disease; NA, negative affectivity; SI, social inhibition; DM, diabetes mellitus, irrespective of type; TDP, type 
D personality.
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shaping the personality profile during their psychological 
development. Other large representative research has 
found that different types of personality disorders, classi-
fied according to DSM III – R, were more frequent in the 
urban areas than living on the outskirts.43

Psychopathological Aspects
Concerning the higher levels of general psychopathological 
dimensions that we have found in CAD patients with TDP, 
including depression and anxiety, these findings have already 
been evidenced in other researches.30,32,33 Therefore, the 
assumption that TDP negatively impacts the health outcomes 
of CAD patients, not singularly, but in a broader context of 
psychosocial factors clustered within the same individual is 
quite feasible.36 Nonetheless, considering our results even 
after controlling for anxiety and depressive levels, the TDP 
has been significantly associated with the complexity of CAD 
assessed by Syntax score. On the upside, the propensity for 
maladaptive coping styles that have been documented by other 
researches, in conjunction with higher levels of psychopathol-
ogies, might support our result whereby the perceived stressful 
life events are significantly more self-reported by TDP in 
CAD patients in contrast to non-TDP controls.35,44 It was the 
only anamnesis data revealed by our research that made the 
difference between the two compared subsets of CAD 
patients.

Regarding the negative influences of TDP on the car-
diac status of CAD patients, several overlapped psycho-
physiological mechanisms may support this negative 
outcome. Given its innate component represented by tem-
perament, which is mainly originating in cerebral neuro-
transmission profile, TDP may continuously alter the 
homeostasis of specific physiological parameters.45 

Intermittently, against the background of the continuous 
influence, the physiological imbalances can be amplified 
by the interposing of the anxiety and depressive symp-
toms, which in turn, are promoted by the presence of 
TDP.36 Therefore, the mind–heart interactions may be 
influenced by several neuroendocrine and neurobiological 
pathways such as the hypothalamic–pituitary–adrenal and 
sympathoadrenal medullary axes dysfunction, chronic 
low-grade inflammation, endothelial cell dysfunction, neu-
rotransmitters imbalances, altered level of neurotrophic 
factors and the dysconnectivity of cortico-subcortical 
neural networks.46,47 Higher comorbidity between distinct 
physical illnesses such as dyslipidemia, hypertension, DM, 
and obesity, and CAD and stress-related conditions, 

including TDP, may also be impacted by the above- 
mentioned pathophysiological processes.

Biological Substrate
From the biological standpoint, the TDP stems from the 
imbalance of the cerebral neurotransmitters reflected by 
altered levels of specific metabolites, such as tryptophan 
metabolite kynurenine.13 It has been noticed that restricted 
sleep mediates the connection between TDP and a low or 
blunted cardiovascular response to the social stressors, 
increasing the risk for a range of adverse health outcomes 
even in healthy individuals.14,15 Other research data have 
shown that TDP is more associated with endothelial dys-
function and inflammation plasma biomarkers.16–18 Also, 
some studies have indirectly tied the TDP to coronary 
heart diseases through the intermediate action of 
dyslipidemia.19–21

TDP individuals may be subject to a biased interpreta-
tion of their health status dues to dysfunctional cognitive 
schemas that underlay the negative affective experiences 
through the erroneous interpretation of objective reality, 
leading to a more amplified negative affectivity and auto-
nomic over activity.48 In a clinical study, the presence of 
TDP was independently associated with the occurrence of 
ventricular arrhythmias as a marker of sympathetic 
dysregulation.49 In both healthy individuals and CAD 
patients, the presence of TDP has been associated with 
increased diurnal cortisol release.50,51

Intriguing results were attained regarding the current or 
past myocardial infarction and the number of occluded cor-
onary vessels that were significantly higher represented in 
CAD patients with TDP. The more so because all the major 
risk factors like heredity, smoking, staged hypertension, dys-
lipidemia, body mass index, and DM did not differ between 
the two compared strata. Recently, research have repeatedly 
evidenced that atherosclerosis, especially CAD, are no longer 
considered as a simple lipid storage disorder. These might 
also be considered chronic inflammatory diseases, where 
increased levels of TNF-α, other cytokines and increased 
IFN-γ transcription factors will lead to endothelial cell dys-
function and atherosclerotic plaques formation.52–55

Besides cytokines, the serum high-sensitivity 
C-reactive protein has been found as a highly predictive 
factor of cardiovascular risk, irrespective of the low- 
density lipoprotein cholesterol level.56 Low-grade chronic 
inflammation intercedes in all phases of the atherosclerosis 
process, starting with the accumulation of macrophage 
transformed into foam cells in the arterial wall continuing 
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with the fatty streak and fibrous plaque formation and 
ending with plaque fissuring, rupture, and thrombosis, all 
leading to an acute coronary event. It has been shown that 
atherosclerosis is accompanied by an excessive inflamma-
tory response resulting in fibroproliferative reaction at the 
level of subintimal arterial space promoting subsequent 
thrombus formation as a direct consequence of various 
forms of injuries leading to an acute cardiac event.57,58 

Furthermore, traditional major cardiovascular risk factors 
(eg, smoking, hypertension, hyperglycemia, obesity or 
insulin resistance), together with stress-related psycho-
pathological conditions, have the propensity to induce 
chronic inflammation resulting in endothelial activation 
through impaired nitric oxide production and loss of vaso-
dilator and antithrombotic properties of the coronary 
endothelium.57,58 Similarly, research has revealed that the 
heart is an active endocrine organ and a series of endocrine 
molecules (generically named cardiokines) are released by 
cardiomyocytes, fibroblasts, vascular endothelial cardiac 
cells and immune cells that reside in the heart.59 

Moreover, the immune functions at the heart level are 
also regulated by the autonomous nervous system through 
the neuro-cardiac axis by its two components. The sym-
pathoadrenal axis stimulates immunological response 
mainly by the effect of NE on resident macrophages in 
addition to that on circulating monocytes. In opposite, the 
parasympathetic nerves mediate acetylcholine release both 
in the reticuloendothelial system and in the heart, where 
the neurotransmitter binds the nicotinic receptor expressed 
on resident cardiac macrophages, blocking the release of 
the main proinflammatory cytokines (ie, TNF-a, IL-1).60 

The TDP and CAD may partially share the same cascade 
of overactivated pro-inflammatory cytokines alongside the 
imbalanced functioning of sympathetic and parasympa-
thetic, respectively, components of the autonomous ner-
vous system. Altogether, these biological mechanisms may 
result in a worsened prognosis of the TDP CAD patients.9

It seems that specific and subtle immunological path-
ways can connect the stress-related disorders, such as 
depression, anxiety, or even negative affectivity compo-
nent of TDP with cardiovascular diseases.

All converging biological and psychological mechan-
isms mentioned above have determined that TDP, along-
side the major depression, has been included in the 
European Cardiovascular Prevention guideline as a risk 
factor to screen for atherosclerosis.61,62 Based on 
a holistic perspective, the mixture of physical and psycho-
logical manifestations of CAD could be entirely integrated 

into a systemic nosological concept where TDP is one of 
the stable parts of a whole syndrome entity. In these 
particular cases, amid the chronic manifestations of CAD 
patients, acute exacerbations periodically occur in both 
planes, psychologically mainly expressed as contextual 
symptoms of anxiety and depression, and physically 
marked by biological deteriorations of the cardiac para-
meters. Therefore, TDP should be considered as a critical 
psychological marker of a more unfavorable clinical 
course in CAD patients, characterized by a higher like-
lihood of negative outcomes and cardiac events and 
a poorer quality of life compared to their non-TDP 
counterparts.

Our results should be considered in the context of 
several limitations. The study population of patients under-
going coronary angiography was heterogeneous. Since this 
study is a cross-sectional design, the direction of the 
mediation between TDP and depressive symptoms cannot 
be confirmed. Despite the good response rate (95.2%), the 
non-consenting patients may have refused consent because 
of a higher level of depressive symptoms, leading to some 
bias in the results. This work was performed on 
a relatively small group of patients, and does not provide 
longer-term follow-up of the clinical implications of TDP. 
It is a single center study and its reproduction in other 
centers or by multicenter studies could support its validity.

Conclusion
In patients referred for coronary angiography, TDP was 
associated with a more complex CAD assessed by Syntax 
score. Given its stability, TDP may be viewed as 
a dynamic interface between the underlying biological 
and psychological vulnerabilities and the bodily and psy-
chological symptoms of CAD.

In other news, an interdisciplinary and personalized 
based therapeutic approach of patients suffering from 
CAD is more than necessary considering the psychological 
profile of each patient. Beyond the quality of life improve-
ment, in well-defined cases, the psychological interven-
tion, at times, combined with psychopharmacological 
treatment might result in extending the survival period in 
CAD patients with TDP by targeting the altered psycho-
physiological pathways. Further larger and prospective 
studies, including more biological, clinical and anamnestic 
data, are absolutely required.
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