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Introduction: The “distressed” (Type-D) personality is an emerging risk factor in cardiovascular diseases 
and is associated with an increased risk of impaired quality of life, morbidity and mortality. The purpose of 
this study was to explore the prevalence of Type-D personality among patients with coronary artery disease 
(CAD) and its association with the development of complications following coronary artery bypass grafting 
surgery.
Methods: A Greek version of the Type-D Personality Scale-14 (DS14), along with the Hospital Anxiety and 
Depression Scale (HADS) as well as the Ways of Coping Questionnaire (WCQ), were used. A cohort of 323 
patients with CAD was examined.
Results: The prevalence of Type-D personality among Greek patients with CAD was found to be 18.24%. 
Type-D patients showed a higher rate of anxiety and depression compared to non Type-D patients. Type-D 
was also associated with passive coping and negatively correlated with active coping. Regarding postopera-
tive morbidity, type-D patients were at an increased risk of developing postoperative atrial fibrillation, while 
no significant differences were found in the development of any other complication.
Conclusions: The impact of Type-D personality on health outcomes should be studied further, both in clini-
cal samples and in the general population.

T ype-D or “distressed” personality 
represents the effects of two per-
sonality traits: negative affectiv-

ity (NA, the tendency to experience nega-
tive emotions), and social inhibition (SI, 
the tendency to inhibit the expression of 
emotions).1 It refers to a normal person-
ality disposition rather than to a psycho-
pathology.2 Type-D personality has been 
associated with poor health-related qual-
ity of life in patients with peripheral ar-
tery disease,3 chronic heart failure,4 an im-
plantable cardioverter-defibrillator,5 and 
in patients who have undergone coronary 
artery bypass grafting (CABG) surgery.6 

In addition, Type-D personality seems 
to moderate the effects of medical treat-
ment.7 The aim of this study was to evalu-
ate the prevalence of Type-D personality 
in patients with coronary artery disease 
(CAD) and to explore its association with 
the postoperative morbidity after CABG.

Methods

We recruited 323 patients with CAD who 
were admitted between June 2007 and 
December 2009 to the Cardiology and 
Cardiothoracic Departments of AHEPA 
University Hospital for either percutane-
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ous coronary intervention (PCI) or CABG. Patients 
were considered eligible if they were Greek speaking, 
were not suffering from life-threatening diseases, and 
had no history of psychiatric disorder.

Personality Type-D was assessed using the Type-
D Personality Scale-14 (DS14), which is a number-
item self-report scale that measures NA and SI.8 Each 
item is rated on a 5-point Likert scale ranging from 0 
(false) to 4 (true). A standardised cut-off score of ≥10 
on both subscales indicates the presence of Type-D 
personality in an individual. The present study used 
the Greek translation of the DS14 and the same scor-
ing system was maintained.9 The internal consistency 
of the Greek DS14 was very good, with a Cronbach’s 
alpha of 0.86 (NA/SI of 0.81/0.79).

The Hospital Anxiety and Depression Scale 
(HADS) was employed to assess depression and anxi-
ety.10 This is a 14-item scale, evenly divided into two 
subscales, with each item being rated on a 4-point 
Likert scale (0-3). Each subscale score ranges from 
0 (absence of symptoms or presence of positive fea-
tures) to 21 (maximal presentation of symptoms or 
absence of positive features). A validated Greek ver-
sion of the HADS was used to identify and quantify 
anxiety and depression.11 The Greek version of the 
HADS had Cronbach’s alpha for the anxiety and de-
pression scales of 0.887 and 0.703, respectively. In the 
present study, since there is no single generally ac-
cepted cut-off score, the 75th percentile was used as 
the cut-off point to define clinically significant symp-
tomatology (anxiety: 8, depression: 4).

The Ways of Coping Questionnaire (WCQ), 
which was developed by Folkman and Lazarus, was 
used to assess coping strategies in a variety of gen-
eral and patient populations.12 The WCQ contains 
38 items that describe actions, thoughts and coping 
strategies that may be employed during stressful situ-

ations. The WCQ consists of five subscales that are 
representative of five distinct coping processes. The 
subscales are wishful thinking, avoidance, thinking it 
over, seeking support and goal-oriented. On a 4-point 
Likert scale, the individual has to indicate the extent 
to which one employed a particular strategy. A vali-
dated Greek version of the WCQ was used to mea-
sure coping strategies.13 Cronbach’s alpha for the 
WCQ (Greek version) ranges from 0.60 to 0.79.

Statistical analysis

Type-D versus non-Type-D characteristics were as-
sessed using the t-test and chi-square tests, depend-
ing on whether variables were continuous or cate-
gorical. Pearson’s correlation coefficient was used to 
assess linear relationships between measurements 
on a continuous scale. Normality assumptions were 
checked through the Kolmogorov–Smirnov test. P-
values <0.05 flagged significant results. Statistical 
analysis was performed using JMP 8.0 (SAS Institute 
Inc., Cary, NC).

Results

The baseline demographic, clinical and laborato-
ry characteristics of the study population are shown 
in Table 1. Patients with Type D personality were 
younger (Figure 1), mostly female (Figure 2), and 
more frequently had renal impairment. Regarding 
the prevalence of Type-D personality, using the rec-
ommended cut-off of 10 on both DS14 subscales, 
18.27% of the total cohort of patients were classified 
as Type-D. In univariate analysis, Type-D was more 
frequent among the female group (χ2

(1)=35.925, 
p<0.001; odds ratio: 5.9, 95% CI: 3.17-11.01). Type-
D individuals were significantly younger. Type-D per-

Table 1. Description and comparison of socio-demographic characteristics of subjects in the study (n=323, Type-D=59).

 n(%) Type D non Type D p

Age 65.1 ± 9 58.7 ± 9.5 66.5 ± 8.3 <0.0001
Female 63 (19.5) 28 (47.4) 35 (13.2) <0.0001
LVEF <30% 23 (7.1) 6 (10.1) 17 (6.4) 0.31
Diabetic 69 (21.3) 11 (18.6) 58 (21.9) 0.57
Creatinine > 2.0 mg/dL 2 (0.6) 2 (3.3) 0  0.003
LOS 13.6 ± 11.6 12 ± 4.7 13.9 ± 12.6 0.058
COPD 13 (4) 3 (5) 10 (3.7) 0.64
CABG 233 (72.1) 44 (74.5) 189 (71.5) 0.64

Mean ± SD or frequency followed by percentage are shown accordingly. LVEF – left ventricular ejection fraction; LOS – length of stay; COPD – chronic 
obstructive pulmonary disease; CABG – coronary artery bypass grafting.
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sonality was associated with a higher education level 
(χ2

(2)=10.943, p=0.0042; Figure 3). No differences 
were found regarding the length of stay, diabetes, low 
ejection fraction (<30%), chronic obstructive pulmo-
nary disease, concurrent cardiac pathology, type of 
treatment, number of grafts for CABG, or concurrent 
cardiac surgery treatment. A creatinine level >2.0 
mg/dL was found to be significantly associated with 
Type-D personality (χ2

(1)=9.005, p=0.003).
Regarding the association between Type-D 

personality, depression and anxiety, the DS14 and 
HADS were found to be highly correlated (Table 
2). The NA subscale of the DS14 was correlated 

with anxiety (r=0.8183, p<0.001) and depression 
(r=0.6664, p<0.001). The SI subscale was also cor-
related with anxiety (r=0.8466, p<0.001) and depres-
sion (r=0.6544, p<0.001). Type-D persons scored 
higher on anxiety (t=31.937, p<0.001) and depres-
sion (t=12.683, p<0.001) as compared to their non 
Type-D counterparts.

For the association between Type-D person-
ality and coping, the DS14 and WCQ were found 
to be correlated (Table 2). For both the NA and SI 
subscales of the DS14 significant correlations were 
found with the wishful thinking and the avoidance 
coping subscales (passive coping). Seeking social 
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Figure 1. Boxplots for age of Type-D vs. non Type-D subjects. 
Type-D are significantly younger.

Figure 2. Type-D vs. sex shown as proportions. A value of 0 means 
No while a value of 1 means Yes. The x-axis demonstrates the 
distribution of subjects between non Type-D (0) and Type-D (1), 
with the majority being non Type-D. The y-axis demonstrates the 
gender distribution between male (0) and female (1). There is a 
significantly higher proportion of females in Type-D than in non 
Type-D subjects.
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Figure 3. Type-D vs. education shown as proportions. A value of 0 
means No while a value of 1 means Yes. The x-axis demonstrates 
the distribution of subjects between non Type-D (0) and Type-D 
(1). The y-axis demonstrates the educational level distribution. 
L1: Primary school, L2: Secondary school, L3: University. Type-D 
subjects are more educated than non Type-D.

Table 2. Correlation coefficients of Type-D vs. anxiety, depres-
sion, and coping.

 DS14-NA DS14-SI

HADS
Anxiety 0.81* 0.84*
Depression 0.66* 0.65*

WCQ
Active coping

Seeking support -0.75* -0.64*
Goal oriented -0.79* -0.65*

Passive coping
Wishful thinking 0.69* 0.61*
Avoidant coping 0.8* 0.72*
Thinking it over -0.03 -0.01

Significant correlations are marked with an asterisk. DS14 – Type-D Per-
sonality Scale-14; NA – negative affectivity; SI – social inhibition; HADS 
– Hospital Anxiety and Depression Scale; WCQ – Ways of Coping Ques-
tionnaire.
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support and goal-oriented subscales (active coping) 
were negatively correlated with both the NA and SI. 
Type-D persons scored higher on the wishful think-
ing (t=17.663, p<0.001) and avoidance (t=33.464, 
p<0.001), and lower on the seeking social support 
(t=-26.560, p<0.001) and goal-oriented (t=-26.467, 
p<0.001) subscales.

Evaluation of the morbidity after CABG in the 
two groups of patients revealed that Type-D personal-
ity was associated with the development of postopera-
tive atrial fibrillation (χ2

(1)=6.558, p=0.0104; odds ra-
tio: 2.35, 95% CI: 1.2-4.58) (Figure 4). No differences 
were found in the development of transient ischaemic 
attack or cerebrovascular accident, myocardial infarc-
tion, sternal wound infection, leg wound infection, 

chest infection, renal replacement therapy, intra-aor-
tic balloon pump insertion, or death (Table 3).

Discussion

This study assessed the distribution of Type-D per-
sonality in patients with CAD undergoing either PCI 
or CABG. A similar study investigated the associa-
tion between Type-D personality and the metabolic 
syndrome (MetS) in Greek patients with MetS, ex-
cluding individuals with CAD among other comor-
bidities.9 The prevalence of Type-D personality in 
Greek patients with CAD was found to be 18.27%. 
Tziallas et al showed a prevalence of Type-D of 44% 
versus 15% in cases with MetS and controls, respec-
tively. The majority of the international studies on 
Type-D have shown that the prevalence of Type-D 
among cardiovascular patients is between 15% and 
29%,14-16 compared to 13% and 24% for the normal 
population.3,8

Socio-demographic factors such as educational 
level and social integration are known to be risk fac-
tors for the incidence and prognosis of CAD.17 Al-
though Mommersteeg et al reported an association 
between Type-D personality and a lower education 
level,18 in the present study Type-D personality was 
associated with a higher education level. Whereas 
depression signifies the presence of pathology, the 
same does not apply to Type-D personality as a per-
sonality trait. Conversely, Type-D personality im-
plies temporal stability, which is not always true of 
depression.19 Distinct differences have been reported 
between Type-D and depression among cardiac pa-
tients.20 Martens et al found stability of Type-D per-
sonality in post-myocardial infarction patients over an 
18-month period.21 Even though the Greek version of 

Table 3. Complications following CABG for Type-D vs. non Type-D subjects (n=233, Type-D=44).

 n(%) Type D non Type D p

AF 83 (35.6) 23 (52.2) 60 (31.7) 0.01
MI 10 (4.2) 3 (6.8) 7 (3.7) 0.35
TIA/CVA 5 (2.1) 1 (2.2) 4 (2.1) 0.94
Inf(st) 5 (2.1) 1 (2.2) 4 (2.1) 0.94
Inf (I) 10 (4.2) 1 (2.2) 9 (4.7) 0.46
ChI 15 (6.4) 3 (6.8) 12 (6.3) 0.9
RRT 22 (9.4) 7 (15.9) 15 (7.9) 0.1
IABP 31 (13.3) 9 (20.4) 22 (11.6) 0.12
Death 13 (5.5) 2 (4.5) 11 (5.8) 0.74

Frequencies are followed by percentages. AF – atrial fibrillation; MI – myocardial ischaemia; TIA/CVA – transient ischaemic attack / cerebrovascular acci-
dent; Inf(st) – sternal wound infection; Inf(l) – leg wound infection; RTI – respiratory tract infection; RRT – renal replacement therapy; IABP – intra-aortic 
balloon pump.
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Figure 4. Type-D vs. postoperative occurrence of atrial fibrillation 
(AF). A value of 0 means No while a value of 1 means Yes. The x-
axis demonstrates the distribution of subjects between non Type-
D (0) and Type-D (1). The y-axis demonstrates the distribution of 
AF occurrence between No (0) and Yes (1). AF is more frequent 
in Type-D subjects.
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HADS has only been validated in cancer11 and gener-
al hospital patients,22 Herrmann et al suggested that 
the HADS may be considered the standard instru-
ment for assessing anxiety and depression in cardiac 
patients.23

Anxiety and depression impact the outcome of 
CABG surgery.24 Previously published studies have 
shown that Type-D individuals have higher levels of 
cortizol25 and pro-inflammatory cytokines,26 which 
are associated with anxiety and depression. In the 
current study, Type-D patients scored higher on anxi-
ety and depression scales compared to the non-Type-
D patients.

Type-D personality patients have a limited ability 
to cope adequately with stressful life events.27 They 
tend to evaluate situations negatively and avoid po-
tential dangers involved in social interactions, leading 
to chronic psychological distress.28 Though personal-
ity may not be easily changed, this does not imply that 
coping strategies cannot be modified.29 Early detec-
tion and introduction of preventative measures may 
prove to be beneficial in the future for this group of 
people.

Morbidity following CABG surgery comprises 
mostly atrial fibrillation, chest infection, stroke, myo-
cardial infarction, renal failure, and wound infection. 
These complications may be due to the preoperative 

patient status as a result of the body’s response to the 
surgical trauma, or they may be the result of technical 
issues intraoperatively. In the present study, Type-D 
patients had a 2.35-fold increased risk of developing 
postoperative AF compared to non Type-D patients. 
No significant differences were found in the develop-
ment of chest infection, stroke, myocardial ischaemia, 
renal failure, sternal wound infection, leg wound in-
fection, intra-aortic balloon pump insertion, or death.

In summary, the distressed personality disclosure 
is valuable for identifying patients at increased risk of 
CAD and at increased risk of complications following 
treatment of the CAD.
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