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1. Background
The cardiovascular diseases mortality rate increased by 
41% between 1990-2013. This increase is associated with 
population growth and aging.1 Recently cardiovascular 
surgery has become more frequent to improve patients’ 
survival and quality of life, even in elderly patients.2 The 
increasing demand and tendency towards surgery make 
it essential to pay specific attention to these patients and 
determine their quality of life after surgery.3 Different 
definitions exist regarding health-related quality of life. 
Quality of life is associated with physical, psychological, 
and social aspects of an individual affected by their 
activities, beliefs, expectations, and impressions.4

Depression, as a consequence of any surgery, is also 
widely reported in patients undergoing coronary artery 

bypass grafting (CABG).5 A systematic review showed that 
depressive symptoms are seen in many patients undergoing 
CABG before and after the surgery. There is an overall 
improvement in depressive symptoms post CABG. But it 
may relapse of depression post CABG for the majority of 
them. The depression severity pre-operation may involve 
postoperative resolve.6

Depression and it’s severity affects the prognosis of 
heart disease and mortality.7 Between 30%-40% of patients 
undergoing CABG experience anxiety and depression after 
surgery.8 These patients usually have more risk factors for 
depression than the general population.9 They are less 
likely to participate in rehabilitation programs, cessation 
of smoking, follow nutritional and medical regimens, and 
socially become isolated.8,10 
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Biochemical disturbances related to mood disorders 
have different mechanisms to affect the prognosis of 
cardiovascular diseases. Neuropsychological function,11 
chemical and inflammatory responses,12 and even familiar 
genetic sources for both depression and cardiovascular 
diseases are under investigation.13

Personality has different effects on general health, 
especially the cardiovascular system.14 Patients with 
personality type D have more problems with their health 
in different ways15 and worse than patients with other 
personality types.16 Although it is suspected that coronary 
artery bypass surgery would improve the symptoms 
related to ischemic heart disease, some patients have such 
symptoms six months after surgery. It is approved that 
most of them have type D personality.17

Denollet assumed that type D personality is critical 
in determining individual differences regarding stress 
response, complications, psychological events, and 
mortality risk following cardiovascular diseases.18 
Individuals with type D personalities are clinically 
susceptible to worry, dysphoria, tension, and a pessimistic 
view of life. They easily get nervous and, in general, less 
frequently experience positive feelings. While these people 
readily get negative feelings, they avoid talking about their 
emotions in interacting with others because of the fear of 
rejection or devaluation.16,19

Type D personality can be associated with many 
psychological and social problems, including depression, 
anxiety,20,21 post-traumatic stress disorder, low 
psychological welfare and quality of life, anger, chronic 
tension, pessimism, and low self-confidence. Evidence 
shows that type D personality is an essential factor in 
cardiovascular disease outcomes.16 The prevalence of 
this personality type is estimated at 19% in the general 
population and 27% in cardiovascular patients.22

A study on 100 patients under cardiac surgery showed 
that anxiety and depression improve over time.23 Other 
studies approved those results and suggested that an 
unhealthy lifestyle may be the cause, but others found 
an association between type D personality and cardiac 
mortality due to aggravated inflammatory responses.12,20,24 
An Asian study on patients with coronary artery disease 
showed that type D personality is an independent predictor 
of cardiovascular outcome.25

2. Objectives
As per our knowledge and previous studies, type D 
personality and depression are two different disorders. 
Depression is described as a temporary condition, while 
type D personality is a more permanent, and symptoms of 
depression independently predict a poorer disease/health 
status. On the other hand, this personality type can increase 
symptoms of depression in cardiac patients, and depression 
is more common after coronary artery bypass graft, which 
affects the quality of life. This study evaluated depression 
and quality of life after coronary artery bypass graft surgery 
in patients with and without type D personalities.

3. Methods
In this cross-sectional study, 69 participants who 
underwent coronary artery bypass grafting at Imam 
Khomeini hospital, Ahvaz, Iran, referred to the Cardiac 
Surgery Clinic for their first visit (1 to 1.5 months after 
surgery) were included in the study. Our exclusion 
criteria were low cardiac output, long time intensive care 
unit (ICU) admission (more than five days), history of 
antidepressant and anti-psychotic medical treatment, and 
poor cooperation.

After giving the necessary explanations about the aim of 
the study, the privacy of the acquired data, and voluntarism 
of the participation in the research, all participants 
completed the WHOQOL-BREF questionnaire (Short 
form of World Health Organization Quality of Life 
questionnaire), type D personality scale, and Beck’s 
Depression Inventory. If participants could not read the 
questionnaire, the researcher would read the questions 
out for them. In addition, incomplete questionnaires were 
excluded from the study. 

3.1. Type D Personality Scale
Denollet designed the type D personality scale in 1998.18 This 
scale measured negative affectivity and social inhibition 
together for labeling a person as type D personality. This 
scale was revised in 2005 and named DS14.19 The basis 
of this scale was the same as the previous version (DS16). 
Still, it had more items to measure the severity of negative 
affectivity and social inhibition separately and identify 
type D personality as the high level of negative affectivity 
and social inhibition. Emons et al approved the reliability 
of SD14 approved the reliability of SD14 in 2007.25

3.2. WHOQOL-BREF Questionnaire
WHOQOL developed a questionnaire in 2004 to assess 
the quality of life.26 This questionnaire consists of four 
different domains, including physical, psychological, 
social relationships, and environmental health, with a total 
number of 24 questions (7, 6, 3, and 8 questions respectively 
in each domain). The first two questions do not belong to 
any domains and evaluate general health and quality of life. 
Thus, in general, this questionnaire has 26 questions. By 
carrying out the required calculations, there will be a score 
of 4 to 20 for each domain, with four accounting for the 
worst and 20 accounting for the best status in that specific 
domain. Psychometric characteristics of the adapted 
Iranian scale have shown that this instrument can also be 
used in Iran; the intra-cluster correlation coefficient in the 
retest of the four domains performed at a two-week interval 
was 75% to 84%. On the other hand, the Cronbach’s alpha 
and validity coefficients of the scale had proved to be 
acceptable for Iranian populations.27

3.3. Beck Depression Inventory 
This questionnaire is one of the best psychometric tests 
for measuring the severity of depression which Aaron T 
Beck first published in 1961.28 It is a 21-question multiple-
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choice self-report inventory that each question can 
have four possible responses scored 0 to 3 with a total 
score of 63. A score of 0-9 indicates minimal depression, 
and a score of 10-18, 19-29, and 30-63 indicate mild, 
moderate, and severe depression, respectively. Several 
studies have evaluated the validity of this inventory. The 
mean correlation of Beck’s Depression Inventory with the 
Hamilton Depression Rating Scale has been 0.52 - 0.75.29,30 
However, this correlation is more in patients with severe 
diseases. The correlation between Hamilton Depression 
Rating Scale and Zung Self-Rating Depression Scale has 
been 0.4, which shows the Zung scale is not suitable for 
quantifying depression.30 In addition, several studies have 
been conducted in Iran that reported this inventory’s 
reliability coefficient from 0.70 to 0.90.31-34

3.4. Statistical Analysis
Statistical analysis of data was performed using SPSS 
software, version 22 (Statistical Package for the Social 
Sciences, version 22.0, SPSS Inc, Chicago, Illinois, USA). 
Variance analysis and correlation coefficient were used to 
analyze the acquired data. Chi-square test and Student’s t 
test were used to compare variables between groups. The 
significance level was considered at 0.05. 

4. Results
Among the 69 participants, 50 (72.46 %) were men and 
19 (27.45%) women. Forty-nine participants (71.01 %) 
had the type D personality, and 20 (28.98%) were in the 
non-type D group. There were no significant differences 
in age and gender between the two groups (Table 1). 
The prevalence of depression in study participants after 
CABG was 33% (23 out of 69; 20% mild, 10% moderate, 
and 3% severe depression), which 21 of whom had type 
D personality and only two were in the non-type D group 
(P = 0.01) (Figure 1). 

Overall, the depression score was significantly higher 
in the type D personality group than the non-type D 
personalities (P < 0.001). In other words, participants with 
type D personality who underwent CABG were more 
susceptible to depression than the non-type D personality. 
Regarding the quality of life, the type D personality 
group had significantly lower physical, psychological, 
social, and environmental dimensions than the non-type 
D personality group (Table 2). Quality of life score is 
set 4 to 20 in each domain; thus, the results showed that 

participants’ psychological, social, and environmental 
domains were higher than mean, while their scores in the 
physical domain were lower than mean. Comparing the 
quality of life among participants with type D personality 
regarding the gender showed that quality of life was equal 
between genders concerning all domains (Table 3).

The results of this study on the effect of life quality 
dimensions on depression status in the type D personality 
group showed that the mean scores of life quality were 
different in terms of psychological and social dimensions. 
In terms of physical and environmental dimensions, there 
were no significant differences (Table 4).

In addition, the quality of life in the type D-personality 
group after CABG surgery was compared concerning the 
occupational status, and there was no significant difference 
between employed and unemployed participants 
regarding any of the physical, psychological, social, and 
environmental domains (Table 5).

5. Discussion 
This study compared depression and quality of life after 
CABG surgery in patients with and without type D 
personalities. The frequency of depression in this study 
was obtained at 33%. In a study performed by Fraguas et 
al, it was demonstrated that 21% of patients experience 
depression after surgery that it was   with more irritability 
rather than non-depressed patients. Before cardiac surgery, 
rate of depression was 22%.32 88% of participants in the 

Table 1. Comparison of Gender and Age in Two Study Groups

Variables

Groups

P valueType D Personality 
Group (n = 49)

Non-type D Personality 
Group (n = 20)

Age, Mean ± SD 56.37 ± 8.592 55.80 ± 12.672 0.830a

Gender, No. (%) 0.770b

Male 36 (73.5) 14 (70.0)

Female 13 (26.5) 6 (30.0)

a Student ‘s t test; b Chi-square test

Table 2. Comparison of Depression Score and Dimensions of Quality 
of Life After CABG in Two Study Groups

Variables

Groups

P Value
Type D Personality 

Group (n = 49)
Non-type D Personality 

Group (n = 20)

Depression score, 
Median (IQR)

8 (10.50-4.50) 3.50 (7-1) < 0.001a

Dimensions of quality of life (Mean ± SD)

Physical 10.857 ± 3.415 14.200 ± 2.706 < 0.001b

Psychological 13.204 ± 2.605 16.505 ± 2.259 < 0.001b

Social 14.00 ± 3.329 15.850 ± 3.281 0.039b

Environmental 12.979 ± 2.203 15.550 ± 2.416 < 0.001b

a Student ‘s t test; bMann–Whitney U test.

Figure 1. Comparison of the Frequency of Depression in Two Study 
Groups (p=0.01; Fisher exact test).
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present study had no previous history of depression. 
Therefore, the increase of postoperative depression in them 
indicates that CABG surgery, as a stressor, plays a critical 
role in causing depression. The current method of CABG 
surgery (median sternotomy) affects the appearance of 
patients and may lead to feelings of worry and anxiety. 
If we can use novel surgery methods, such as minimally 
invasive techniques, surgery complications will decrease, 
and patients will return to normal life sooner. 

According to our findings, the quality of life scores in 
the type D personality group was significantly lower than 
the non-type D group in physical, psychological, and 
environmental domains. Still, it is not true about the social 
domain. The study performed by Al-Ruzzeh and colleagues 
demonstrated that type D personality predicts the poor 
physical component of quality of life after cardiac surgery.35 
But some other researches revealed that the quality of life 
had been optimum 6-12 months after surgery, including 
physical domain.36 Our study was performed in a period in 
which patients were recovering from the surgery at home. 
They would possibly become more satisfied with their 
physical status when they return to their previous social 

activities. Follow-up of patients for a more extended period 
would clarify this issue. 

Based on the findings of our study, 71.01% of participants 
had type D personality, which was by the results of 
Pedersen and others. Their study demonstrated that type D 
personality is a significant risk factor for developing cardiac 
diseases and their poor prognosis in these patients.37 As 
mentioned earlier, these people had no control over their 
anger and are likely to express negative emotions. Due 
to the high percentage of this type of personality among 
cardiac patients, we can identify them with the help of 
psychiatrists and psychologists (by evaluating people using 
filling out questionnaires in high schools, universities, or 
their place of work). In addition, we can prevent adverse 
physical outcomes in patients with this type of personality 
by educating them to control their behavior to avoid 
unfavorable events (e.g., myocardial infarction and the 
following heart surgery) in the first place. 

In the present study, there was no significant relationship 
between physical, psychological, social, and environmental 
quality of life and depression in type D personality group 
and gender. A study has reported that type D personality 
and cardiovascular disease were more common in males, 
and depression was more frequent in females.38 Our study 
population was mainly men; thus, this difference may be 
due to fewer women in our study no similar studies were 
found regarding this issue. 

In a prospective clinical study on 65 patients via Beck’s 
depression inventory scale, it was shown that depression 
and anxiety after cardiac surgery were higher than before 
it.39 Incidence of depression declines in older patients with 
type D personality after cardiac surgery. This may be due 
to the lack of awareness regarding surgery risks and their 
prognosis. On the other hand, older patients may have less 
worry and stress about the loss of function and decreased 
performance after surgery than younger patients. This 
may be the reason for the lower frequency of depression 
in older patients. Another reason for this may be that life 
expectations decrease as people age; moreover, improved 
physical status after heart surgery and increased life 
expectancy may improve their quality of life, especially in 
the psychological and physical domain.40

The negative effect of type D personality on quality of 
life after CABG surgery has been documented. It is apart 

What Is Already Known? 
There is evidence for the impact of quality of life, psychological 
problems, mood disorders, anxiety disorders, sexual disorders, 
and sleep disorders on patients with cardiac issues and surgery 
with the type of personality.

What Does This Study Add?
Type D personality is associated with an increased risk of 
depression and poor quality of life in patients undergoing 
CABG.

Research Highlights

Table 3. Comparison of the Quality of Life Dimensions in type D Personality 
Group in Terms of the Gender (n = 13/female, n = 36/male)

Quality of Life
Gender

P Valuea

Female Male 

Physical dimension 9.923 ± 2.691 11.194 ± 3.615 0.254

Psychological dimension 13.00 ± 2.309 13.277 ± 2.731 0.746

Social dimension 13.923 ± 3.426 14.027 ± 3.342 0.924

Environmental dimension 12.692 ± 2.393 13.083 ± 2.156 0.589

Data presented as Mean ± SD.
a Student’s t test.

Table 4. Comparison of the Dimensions of Quality of Life in type D Personality 
Group According to Their Depression Status

Quality of Life 
Dimensions

With Depression
(n = 21)

Without Depression
(n = 28) 

P Valuea

Physical 9.952 ± 2.906 11.535 ± 3.656 0.109

Psychological 11.952 ± 2.178 14.142 ± 2.534 0.003

Social 12.190 ± 2.619 15.357 ± 3.188 0.001

Environmental 12.285 ± 2.052 13.500 ± 2.202 0.055

Data presented as Mean ± SD.
a Student’s t test

Table 5. Comparison of the dimensions of quality of life in type D 
personality group in terms of the occupational status

Quality of life dimensions
Employed
 (n = 25)

Non-employed 
(n = 24) 

P Valuea

Physical 11.160 ± 3.531 10.541 ± 3.335 0.532

Psychological 13.280 ± 2.761 13.125 ± 2.490 0.838

Social 14.200 ± 3.391 13.791 ± 3.322 0.672

Environmental 12.840 ± 2.134 13.125 ± 2.309 0656

Data presented as Mean ± SD.
a Student’s t test.
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from depression which may be associated with type D 
personality.36 To improve the quality of life after CABG 
surgery, an expanded rehabilitation, including social and 
psychological support, is recommended in patients at high 
risk for postoperative depression (including patients with 
type D personality).36 

There was no significant relationship between depression 
and the occupational status of participants in our study. 
Additionally, the relation between different domains of 
quality of life and occupational status was not significant. 
In our study, approximately half of the patients with type 
D personality (23 out of 49) were unemployed. So, they 
were not worried about losing their job or face a reduction 
in their occupational activities; therefore, this may reduce 
their depression after surgery. Maybe these patients did not 
pay much attention to their quality of life before surgery, 
and thus their condition had not changed markedly after 
surgery. 

Type D personality is an independent factor for 
the prediction of adverse outcomes in patients with 
cardiac diseases. It may be worse in patients with type D 
personality who are involved by depression.36 Spindler et 
al study findings21 were consistent with our findings. Thus, 
we can reduce depression after CABG surgery by screening 
cardiovascular patients for type D personality.

Most of the participants in our study had a low level of 
education. Approximately half of them were unemployed 
concerning the social quality of life; therefore, heart 
surgery may not have been a stressor to reduce their social 
quality of life. 

One of the limitations of the current study was that many 
of the participants could not fill out the questionnaires 
independently because they were illiterate or had 
unfavorable physical conditions. The researcher had to 
read out the questions for them. In such cases, patients may 
not give proper information in response to questions. In 
addition, using questionnaires and self-report systems may 
prevent the acquisition of correct and accurate data in the 
case of other participants.

6. Conclusion
Depression and quality of life are higher in patients with 
type D personality after CABG than patients without type 
D personality. Screening these patients can prevent future 
physical and psychological problems. Also, it will be helpful 
to use scientific and physiological methods to educate these 
patients regarding behavioral traits and increase their level 
of awareness concerning the course of the disease and its 
complications to improve their quality of life and prevent 
depression in them. 
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