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ABSTRACT 
Background: experiencing a myocardial infarction threatens the health and life of the patient; therefore, it can 
be perceived as a traumatic event. Indeed, myocardial infarction may result in negative consequences, including 
symptoms of posttraumatic stress disorder (PTSD). However, it is also possible to experience positive effects 
from traumatic events, which is expressed as posttraumatic growth. Personality characteristics, including type D 
(i.e., distressed) personality, are among several factors that have been shown determine the occurrence of neg-
ative and positive consequences after exposure to trauma. 
Aim of the study: The aim of the present study was to establish the role of distressed personality in the occur-
rence of negative and positive effects of trauma resulting from myocardial infarction. 
Material and methods: The study included a total of 80 patients after myocardial infarction. Sixty-three 
patients aged 43–85 years (M=67, SD=10.76) were included in the final analysis. The majority of respondents 
were men (61.9%). Patients completed a survey with three standardized measurement tools: the PTSD Check-
list for DSM-5 (PCl-5), the Posttraumatic growth Inventory (PTgI), and the Type D Scale (DS-14). 
Results: negative affectivity was positively associated with PTSD symptoms, and this association was strong-
est for negative changes in cognition or mood. Social inhibition was not associated with PTSD symptoms, except 
for increased arousal and reactivity. both dimensions of type D personality were positively related to one fac-
tor of posttraumatic growth: changes in the spiritual sphere.
Conclusions: Reducing the severity of negative affectivity may decrease PTSD symptoms and thus contribute 
to improved psychosocial functioning among patients who have experienced myocardial infarction.
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Background
experiencing a myocardial infarction (MI) is consid-

ered to be a powerful stressor associated with a threat 
to human health and life. Therefore, a MI can be per-
ceived as a traumatic event. Trauma can have many 
negative consequences, including symptoms of post-
traumatic stress disorder (PTSD). according to the 
DSM-5 classification, PTSD includes symptoms that 
fall within the scope of four criteria: intrusion, avoid-
ance, negative cognitive and/or emotional changes, 
and increased arousal and/or excessive reactivity [1].

The incidence of PTSD symptoms in patients with 
MI has been confirmed by previous studies [2–9]. The 
prevalence of full-blown PTSD one month after the 
incident has been shown to range from 4 to 24% [8], 

although some authors indicate that PTSD may affect 
up to 30% of patients following MI [9].

The occurrence of PTSD among MI patients may 
lead to longer hospital stays, the development of other 
disorders (e.g., anxiety, depression), and to the deteri-
oration of quality of life. PTSD may also increase the 
risk of a second heart attack and other cardiovascular 
problems. Consistent with this notion, cardiovascu-
lar patients with PTSD show a higher risk of mortal-
ity [10].

The experience of a traumatic event may also be 
associated with positive consequences, most often 
in the form of posttraumatic growth (PTg). PTg can 
include positive changes in self-perception, relation-
ships with others, and life philosophy, such as appre-
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ciation for life and spiritual changes [11–13]. Multiple 
studies have demonstrated the occurrence of positive 
posttraumatic changes among patients with MI [14–17]. 
The incidence of PTg in MI patients was also confirmed 
by several Polish studies [6,18,19].

not all patients exhibit PTSD after traumatic events. 
Similarly, not all patients will experience PTg. The con-
sequences of traumatic events are determined by a num-
ber of factors, including the personality traits of the 
individual, particularly type D personality. 

Type D, also referred to as distressed personality, 
consists of two main dimensions: negative affectivity 
and social inhibition [20,21]. These dimensions are 
treated as relatively constant personality traits. neg-
ative affectivity is expressed as the tendency to expe-
rience negative emotions, such as hostility, anger, fear, 
or irritation. Indicators of social inhibition can include 
limiting social contacts, distancing oneself from oth-
ers, and refraining from showing emotions, particu-
larly negative emotions. It should be noted that the 
limited expression of emotions is conscious in nature, 
which is mainly due to the fear of disapproval and rejec-
tion by others.

available data indicate that type D individuals are 
more susceptible to mental disorders, including PTSD, 
depression, phobia, and panic attacks [22]. To our knowl-
edge, there are no studies examining the role of type D 
personality in the occurrence of PTg among patients 
with MI. We predict that type D personality will inhibit 
the occurrence of positive posttraumatic changes among 
patients with MI. To our knowledge, the only study on 
type D personality and PTg in any population demon-
strates no association between these variables [19].

Aim of the study
The aim of the current study was to determine the 

relationship between type D personality and negative 
and positive consequences of trauma associated with 
MI. PTSD symptoms were considered to be an indi-
cator of negative consequences, whereas PTg was an 
indicator of positive consequences. We evaluated the 
following queries:

– What is the prevalence of PTSD symptoms and 
PTg among patients with MI?

– are demographic (e.g., gender, age) or clinical var-
iables (e.g., presence of chronic diseases, number 
of MIs, time since MI, time spent in rehabili-
tation, and number of experienced traumatic 
events) associated with PTSD and PTg among 
MI patients?

– Is there a connection between the dimensions 
of type D personality and PTSD symptoms and 
PTg among MI patients?

– Do dimensions of type D personality predict 
symptoms of PTSD or PTg among MI patients?

a research model presented by american researchers 
[11,12] highlights the importance of personality traits 
in the occurrence of both negative and positive conse-

quences of trauma. based on this model, we predicted 
that both dimensions of type D personality (i.e., neg-
ative affectivity and social inhibition) would be posi-
tively associated with PTSD symptoms, and negatively 
associated with PTg.

Material and methods

Study design, setting and duration
This survey study included a total 80 individuals 

who experienced MI during the year immediately prior 
to the study. The survey was anonymous and volun-
tary, and approved by the relevant bioethics commit-
tee. The study was conducted from December 2017 
to June 2018 in rehabilitation wards in two hospitals 
located in the city of lodz. 

Inclusion criteria
The final analysis included 63 out of the 80 patients 

who (1) successfully completed the questionnaires 
(n = 78) and (2) confirmed that the experience of MI 
was traumatic for them (n = 65). The study group con-
sisted of patients ranging in age from 43 to 85 years 
(M = 67, SD = 10.76). The majority of the survey respond-
ents were men (61.9%). as shown in Tab. 1, most of the 
subjects had undergone surgical operation, about one in 
four experienced several heart attacks, and the major-
ity had additional chronic somatic diseases. The time 
that had elapsed since the most recent heart attack var-
ied and ranged from 7 to 250 days. The duration of the 

Table 1. Characteristics of the study group.

Medical variables  
and experience of traumatic events N Percent

Surgical procedure:
• yes 45 71.4

• no 18 28.6

number of myo-
cardial infarctions 
experienced:

• one 46 73.0

• two 10 15.9

• three 5 7.9

• four 2 3.2

Presence of chronic 
somatic diseases:

• no chronic diseases 15 23.8

• related to the cardiovascular 
system

17 27.0

• not related to the 
cardiovascular system

15 23.8

• the co-occurrence of diseases 
linked to different systems

16 25.4

experience of other 
traumatic events:

• yes 54 75.7

• no 9 14.3

number of 
experienced 
traumatic events:

• one 23 36.5

• two 14 22.2

• three 8 12.7

• four 4 6.3

• five 3 4.8

• six 1 1.6

• seven 1 1.6
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rehabilitation stay ranged from 1 to 245 days. The dis-
tribution of study characteristics is presented in Tab. 1.

beyond MI, the most frequently experienced trau-
matic events included loss of a  loved one (36.5%), 
chronic or acute illness (22.2%), and being a victim of 
crime (12.7%).

Methodology
The survey used in this study included a variety 

of demographic and clinical questions such as gender, 
age, number of infarctions experienced, time elapsed 
since the last infarction, length of stay in rehabilita-
tion, whether surgery was performed or not, presence of 
chronic diseases, whether the infarction was perceived 
as a traumatic event, and the type and number of expe-
rienced traumatic events. The survey also include three 
standardized questionnaires: the PTSD Checklist for 
DSM-5 (PCl-5), the Posttraumatic growth Inventory 
(PTgI), and the type D measurement scale (DS-14). 

The PCl-5 was originally developed by Weathers et 
al. [23] and adapted to the Polish conditions by ogin-
ska-bulik, Juczynski, lis-Turlejska, and Merecz-Kot 
[24]. The PCl-5 consists of 20 statements relating to 
four symptom subscales: intrusion, avoidance, negative 
changes in the cognitive and/or emotional sphere, and 
increased arousal and reactivity.

The PTgI was originally developed by Tedeschi and 
Calhoun [11] and adapted to the Polish conditions by 
oginska-bulik and Juczynski [25]. The PTgI consists 
of 21 statements describing various positive changes 
that can occur following a traumatic event. The Pol-
ish version of the PTgI includes four factors: changes 
in (1) self-perception, (2) relationships with others,  
(3) appreciation of life, and (4) in the spiritual sphere.

The DS-14 type D measurement scale was originally 
developed by Denollet [20] was adapted to the Polish 
conditions by oginska-bulik, Juczynski, and Denol-
let [26]. The scale consists of 14 statements; 7 of the 
14 statements are related to negative affectivity, and 7 
are related to social inhibition. Participants rate each 
statement using a 5-point likert scale ranging from 0 
(false) to 4 (true). Statements contributing to each sub-
scale are summed for a subscale total. a participant is 
classified as type D personality when subscale scores 
on both dimensions (negative affectivity, social inhi-
bition) are greater than or equal to 10.

Statistical analysis 
Statistical analysis was performed using IbM SPSS 

software version 22.0.

Results
first, we computed mean values of the variables of 

interest, and tested for associations among these var-
iables. next, we tested whether D-personality dimen-
sions can predict symptoms of PTSD and/or PTg.

The distribution of obtained data was normal or 
close to normal; therefore, parametric tests were used 

in the analyses. The mean PTSD results obtained from 
the cardiac patients examined (M = 15.92; SD = 11.38) 
did not differ from the results obtained in Polish stand-
ardization studies [24]. using the cut-off point set for 
PCl-5 (i.e., greater than or equal to 33), only 8% of sur-
vey respondents (n = 5 patients) in the present study 
were at a high probability for the occurrence of PTSD. 
The remaining 92% of patients (n = 58) showed a low 
probability of PTSD.

The mean PTg score (M = 37.05; SD = 17.67) for 
the examined patients corresponds to a sten score 
of 3, which indicates a relatively small magnitude of 
growth after trauma. a more detailed analysis, includ-
ing standards developed for PTgI [25], indicated that 
80.9% of patients (n = 51) showed low PTg levels, 14.3% 
(n = 9) showed medium PTg levels, and only 4.8% (n = 3) 
demonstrated high PTg levels. The average results for 
type D personality dimensions (negative affectivity: 
M = 10.95; SD = 6.35; social inhibition: M = 7.30; SD = 5.10) 
were similar to averages obtained in standardization 
studies [26]. In accordance with the adopted criteria, 
a type D personality is indicated by scores of at least 10 
points in both dimensions. In the present study, 42.8% of 
patients (n = 27) met the criteria for type D personality. 

There was no overall effect of gender on PTSD 
symptom scores (men: M = 15.74; SD = 12.85; women: 
M = 16.21; SD = 8.71; t = 0.15) or PTg (men: M = 40.38; 
SD = 19.91; women: M = 31.63; SD = 11.72; t = 1.95). also, 
the intensity of negative (PTSD symptoms) and pos-
itive (PTg) consequences of trauma did not differ 
based on whether or not the patient underwent sur-
gery (PTSD among patients who underwent surgery: 
M = 16.22, SD = 11.45; PTSD among patients who did 
not undergo surgery: M = 15.17, SD = 11.48; t = 0.33; PTg 
among patients who underwent surgery: M = 38.67, 
SD = 17.91; PTg among patients who did not undergo 
surgery: M = 33.00, SD = 16.86; t = 1. 15).

 The occurrence or absence of chronic somatic dis-
ease was not associated with the severity of PTSD symp-
toms (f = 2.21; p<0.09) or PTg (f = 2.23; p<0.09). other 
variables included in the study (e.g., age, number of MIs, 
time elapsed since MI, rehabilitation time, and num-
ber of traumatic events) were not significantly associ-
ated with PTSD intensity (r = 0.21, 0.20. -0.05, 0.15 and 
0.01, respectively) nor PTg (r = -0.17, 0.01, 0.04, -0.04 
and 0.03, respectively).

next, we tested whether dimensions of type D 
personality were related to PTSD symptoms or PTg 
(Tab. 2).

as shown in Tab. 2, both dimensions of type D per-
sonality were positively associated with PTSD symp-
toms. The strength of the association between type D 
personality and PTSD symptoms was stronger for neg-
ative affectivity as compared to social inhibition. The 
factors most strongly associated with type D person-
ality dimensions were negative changes in cognitive 
and emotional spheres. PTSD symptoms of increased 
arousal and reactivity were positively associated with 
both negative affectivity and social inhibition. Type D 
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personality dimensions were not significantly associ-
ated with total PTg. PTg changes in the spiritual sphere 
was the only factor that showed significant positive 
correlations with both negative affectivity and social 
inhibition dimensions.

next, we performed a series of regression analyses 
(stepwise, progressive) to test whether type D person-
ality dimensions predict symptoms of PTSD or PTg. 
The dependent variable in these models was total or 
subscale scores of either PTSD or PTg. The independent 
variable was either negative affectivity or social inhi-
bition. Results indicated a significant role for negative 
affectivity in the development and/or maintenance of 
PTSD symptoms. negative affectivity was shown to 
predict overall PTSD, explaining 36% of the variance 
in the dependent variable (beta = 0.61, R2 = 0.36), as well 
as, symptoms falling within the scope of all 4 criteria 
(intrusion: beta = 0.48, R2 = 0.23; avoidance: beta = 0.40, 
R2 = 0.15; negative cognitive and emotional changes: 
beta = 0.64, R2 = 0.35; increased arousal and reactivity: 
beta = 0.52, R2 = 0.26). Type D personality dimensions 
did not significantly predict PTg.

Discussion 
overall, results of the present study suggest a low 

intensity of both negative and positive posttraumatic 
changes in a group of patients with MI. only 8% of sur-
vey respondents exhibited a high probability of occur-
rence of PTSD and only 4.8% showed a high level of 
PTg resulting from the MI. These results are inconsist-
ent with previous studies showing a higher prevalence 
of PTSD symptoms among MI patients [2–5]. further, 
in previous Polish studies [6,27], the prevalence of at 
least moderate PTSD among cardiac patients was 30%. 
Differences between the current study and prior stud-
ies may be attributed to the use of different measure-
ment tools. In particular, in the latter-mentioned Polish 
study, the Impact of events Scale was used whereas the 
PCl-5 was used in the present study. In addition, a low 

intensity of PTSD may result from the belief by some 
individuals that MI does not pose a significant threat 
to life, or a belief in the effectiveness of treatment. 
These possibilities are partially confirmed by the data 
collected for this study. In particular, we found that 
nearly 16% of the patients surveyed in this study did 
not consider MI to be a traumatic event. In addition, 
some patients may have perceived other experienced 
life events to be more severe than the heart attack. 
further, participating in cardiac rehabilitation, which 
mitigated the negative effects of trauma, was also an 
important factor. These results lead to a question of 
whether, and to what extent, the experience of MI is 
actually a traumatic event. However, the answer to this 
question requires further research. 

We also found a low intensity of PTg among patients 
with MI. This finding is also inconsistent with the 
results of other studies. a prior study of patients after 
MI and using the same tool found high PTg in 25% of 
patients [19]. Similarly, in studies involving cardiac 
patients with heart transplants, PTg intensity was high 
[27]. The low level of growth after trauma in MI patients 
in the present study may be due to the low intensity 
of PTSD. a prior experience of negative changes may 
be a necessary condition for the occurrence of positive 
changes. Thus, the stronger the negative changes, the 
greater the PTg. The observed results for PTg may have 
also been influenced by the study criteria applied, par-
ticularly the time elapsed since the MI, which ranged 
from 1 to 245 days. Positive changes associated with 
the re-evaluation of one’s own life do not appear sud-
denly; rather, PTg is a gradual process that is associ-
ated with the passage of time.

In the present study, patients with MI also showed 
a relatively low intensity of negative affectivity and 
social inhibition. The percentage of MI patients with 
type D personality in the present study was lower than 
the percentage reported in a study of Dutch individu-
als [20] and in previous Polish studies [19,21]. This dis-
crepancy may be related to the predominance of men 
in the present study group. Several previous studies 
have demonstrated that men score lower than women 
on type D dimensions, particularly for the negative 
affectivity subscale [20,21]. Participation in the car-
diac rehabilitation program may have also contributed 
to the low scores on type D personality dimensions.

Results of the present study demonstrate a positive 
relationship between both dimensions of distressed 
personality and PTSD symptoms. negative affectiv-
ity was found to play a significant role in the develop-
ment and/or maintenance of PTSD symptoms. Indeed, 
negative affectivity was a significant predictor of over-
all PTSD symptoms, as well as, all PTSD subscales. The 
effects of negative affectivity on PTSD subscales were 
particularly salient for PTSD symptoms related to neg-
ative changes in cognitive and emotional spheres. This 
result is in line with our hypotheses. It is important to 
note that emotions experienced are significantly pos-
itively associated with the way that individuals per-

Table 2. Correlation coefficients between type D dimensions and conse-
quences of experienced trauma.

PTSD and PTG

Type D personality dimension

Negative 
affectivity

Social 
inhibition

PTSD – total 0.61*** 0.26*

• intrusion/re-experience 0.49*** 0.18

• avoidance 0.40** 0.21

• negative alterations in cogni-
tions and/or mood

0.58*** 0.17

• increased arousal and reactivity 0.52*** 0.32**

PTg – total 0.14 0.00

• changes in self-perceptions 0.05 -0.01

• changes in relations with others 0.22 0.04

• appreciation of life 0.16 0.03

• spiritual changes 0.32** 0.29*

* p < 0.05, ** p < 0.01, *** p < 0.001.
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ceive reality. accordingly, people with high levels of 
negative emotions may be more likely to perceive and 
interpret the world negatively, particularly in terms of 
risk. Interestingly, we found that distressed personal-
ity traits were not associated with the occurrence of 
PTg among MI patients. Rather, distressed person-
ality traits were associated with changes in PTg that 
were specific to the spiritual sphere, which is in line 
with previous research findings [19].

Limitations of the study
limitations of the current study should be men-

tioned, including a relatively small group of patients 
with MI. further, this study was cross-sectional in 
design, which precludes conclusions about cause and 
effect dependencies in an unambiguous way. further-
more, the present study considered symptoms of PTSD 
rather than clinical diagnoses. future studies should 
include a wider group of patients and evaluate the 
impact of other personality characteristics, as well as, 
coping strategies on the occurrence of negative and pos-
itive outcomes following traumatic events. longitudi-
nal studies would also be useful to test the dynamics 
of posttraumatic changes. 

It is also worth noting several potential implications 
for clinical practice. Knowledge of the importance of 

personality traits (e.g., type D) as a risk factor for the 
development of PTSD can enable early detection of 
at-risk individuals. Such knowledge may also increase 
the effectiveness of rehabilitation and reduce the risk 
of recurrent MI.

To improve patient functioning following a MI, 
it is also important to PTSD symptoms. Cognitive-
behavioral therapy and/or a type D personality mod-
ification may be useful approaches for reducing the 
severity of PTSD symptoms. Programs implemented 
to modify type D personality traits are often based on 
stress reduction and/or attention training. These pro-
grams have produced positive expected results in the 
form of reduced negative affectivity and social inhi-
bition [28]. 

Conclusions
The results of the present study enrich the knowl-

edge about the traumatic consequences of MI and, 
above all, indicate that that the presence of person-
ality type D (particularly negative emotional dimen-
sion) predicts the occurrence of PTSD following MI. 
future studies are needed to clarify differences observed 
between the present results and prior studies, and to 
extend these results.
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