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ABSTRACT

Background: Type‑D personality has been identified as a risk factor 
for general and cardiac mortality in patients with coronary artery 
disease (CAD). Dobutamine‑atropine stress echocardiography 
(DASE) is an established method for non‑invasive evaluation of  
myocardial ischemia in patients with CAD. The objective of  this 
study was to evaluate the prevalence of  type‑D personality and its 
association with the occurrence of  myocardial ischemia as assessed 
by DASE.
Methods: This case‑control study enrolled 306 patients 
(61 ± 9.6 years, 57.8% female) who were referred by physicians 
to assessment of  myocardial ischemia. Before undergoing DASE, 
the patients answered the type‑D scale, which identifies type‑D 
personality.
Results: Type‑D personality was identified in 106 patients 
(34.6%). DASE was positive for myocardial ischemia in 32.4% (99) 
of  306 participants there was no significant association between 
type‑D personality and ischemic changes on DASE (P = 0.941; 
odds ratio: 0.98; confidence interval 95%: 0.57‑1.69). Chest pain 
was the only clinical variable with statistically significant prevalence 
in type‑D personality patients (77.4% vs. 57.0%; P < 0.001).
Conclusions: Type‑D personality was not a significant risk factor 
for the presence of  ischemic changes on DASE. Patients with 
type‑D personality tended to complain more frequently of  chest 
pain than non‑type‑D patients.
Keywords: Coronary artery disease, myocardial ischemia, 
psychological risk factor, stress echocardiography, type‑D 
personality

INTRODUCTION
Efforts have subsequently been made to identify new predictors 

of  coronary artery disease (CAD)[1-3] as 20% of  coronary events 
occur in the absence of  traditional risk factors.[4] To determine 
whether there are psychological risk factors for CAD has been a 
challenge for evidence-based medicine, however, it is not prudent 

Departament of Echocardiography, Hospital de 
Clínicas, UFPR - Universidade Federal do Paraná, 
Curitiba, Paraná, Brazil, 1PUC-PR - Pontifícia 
Universidade Católica do Paraná, Curitiba, Paraná, 
Brazil

Correspondence to:
Dr. Rafael Borsoi, 
Department of Echocardiography, 
Hospital de Clínicas, UFPR. 181 General 
Carneiro St, Alto da Glória, Zip Code: 
80060-900, Curitiba, Paraná, Brazil. 
E-mail: rafaelborsoi@yahoo.com.br

Date of Submission: Nov 10, 2013

Date of Acceptance: Feb 25, 2014

How to cite this article: Borsoi R, Vidal Sabatoski V, 
Higa Ogawa AP, Fontana A, Villela Baroncini LA, 
de Souza AM, et al. Occurrence of Myocardial 
Ischemia in Patients Undergoing Pharmacologic Stress 
Echocardiography: The Impact of Type-D Personality. 
Int J Prev Med 2014;5:895-99.



Borsoi, et al.: Myocardial ischemia in type‑D patients

International Journal of Preventive Medicine, Vol 5, No 7, July, 2014896

to affirm that they do not affect it pathogenesis, 
since depression and psychological stress have 
been associated with increased risk of  CAD.[5-9] 
Denollet et al. proposed that there is a type-D or 
“distressed” personality that describes individuals 
with high levels of  negative affectivity (NA) and 
social inhibition (SI). NA is characterized by the 
tendency to experience negative emotions, and 
SI by the tendency to inhibit the expression of  
these emotions during social interactions, due 
to fear of  disapproval or rejection by others.[10] 
High-NA individuals have a negative view of  self  
and experience feelings of  dysphoria, anxiety, 
irritability.[11] High-SI individuals tend to feel 
inhibited, tense, and insecure when with others.[11] 
NA and SI combine synergistically to influence 
clinical outcomes, and their interaction can be 
viewed as a form of  stress that may induce or 
exacerbate serious health problems.[12,13] Type-D 
personality has been shown to have effects on 
cardiac prognosis independent of  mood states 
such as anxiety and depression.[14,15] The first 
study to suggest that type-D personality had 
adverse health effects was published in 1995,[13] 
and other subsequent studies have shown type-D 
personality as an independent risk factor for 
general and cardiac mortality in patients with 
CAD.[10,16] The dobutamine-atropine stress 
echocardiography (DASE) for the detection of  
CAD is well-established both by American Heart 
Association/American College of  Cardiology and 
European Society of  Cardiology Guidelines.[17,18] 
This study aims to assess the prevalence of  type-D 
personality and its association with the occurrence 
of  myocardial ischemia as assessed by DASE.

METHODS

Study design and participants
This study has followed the guidelines of  

the Declaration of  Helsinki and the Brazilian 
Resolution 196/96 for biomedical research in 
humans. The study was approved by the Ethics 
Committee on Human Research at the Clinical 
Hospital of  the Universidade Federal do Paraná. 
The sample size for this study was based on 
previous studies that identified a 30% prevalence 
of  type-D personality among patients with cardiac 
disease, and mortalities of  5% among non-type-D 
and 39% among type-D patients (16). For an 

α error of  95% and β error of  80%, 76 patients 
(57 non-type-D patients and 19 type-D patients) 
were needed for statistically significant results. This 
was a case-control study using a non-consecutive 
convenience sampling (according to availability 
of  the researchers). The inclusion criterion was 
patients	aged	≥18	years	old,	referred	to	assessment	
of  myocardial ischemia by pharmacological stress 
echocardiography. Between March 2010 and 
April 2012, a total of  321 in- and out-patients 
were included in the study. Exclusion criteria 
were patients referred to DASE to assessment of  
pathologies other than myocardial ischemia, and 
patients with inconclusive DASE.

Study instrument and variable assessment
After filling out consent forms and before 

undergoing DASE, patients were asked about 
chest pain, presence of  classic risk factors for CAD 
(age, smoking, hypertension, diabetes mellitus, 
dyslipidemia, sedentary lifestyle, obesity, drug 
therapy, family history of  CAD), and a positive 
CAD history (defined as a history of  myocardial 
infarction, angioplasty, or coronary artery bypass 
surgery). A questionnaire designed for type-D 
personality (DS14) was completed and were 
identified as type-D personality those individuals 
whose	total	NA	and	SI	scores	were	≥10.	The	standard	
DS14 presented construct validity and high level 
of  internal consistency.[11] The standardized DASE 
protocol consisted of  dobutamine infusion starting 
at 5 µg/kg/min and increasing at 3-min intervals 
to 10, 20, 30 and 40 µg/kg/min. Atropine, in 
divided doses of  0.25-0.5 mg to a total of  2.0 mg, 
was used as needed to achieve the target heart rate. 
Atropine could be used in early stages of  the test, 
to reduce infusion times. At peak stress or during 
recovery, a beta-blocker was administered to 
reverse the side effects of  dobutamine and increase 
test sensitivity. Interruption end points included 
the achievement of  target heart rate (defined as 
85% of  the age-predicted maximum heart rate), 
significant arrhythmias, hypotension, severe 
hypertension, and intolerable symptoms. Positivity 
criteria were electrocardiographic ST segment 
changes (with > 2 mV ST segment shift) and new or 
worsening wall-motion abnormalities.[17,18] Patients 
whose DASE did not present new or worsening 
wall-motion abnormalities and who did not reach 
the target heart rate at the end of  the protocol were 
excluded from the study (inconclusive DASE).
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Statistical analysis
The mean age and standard deviation were 

determined. Frequencies and percentages were 
determined for qualitative variables. Fisher’s exact 
test or the Chi-square test was used to evaluate the 
association between qualitative variables and the 
presence of  ischemia on stress echocardiography. 
Multivariate analysis was performed by means of  
a logistic regression model. First, we evaluated 
the association between each variable and the 
presence or absence of  ischemia. Variables that 
showed P < 0.20 were included in the multivariate 
model, adjusted for type-D personality. The Wald 
test was used to assess the effect of  variables on 
the probability of  ischemia on DASE. P < 0.05 was 
considered to be statistically significant. Data were 
analyzed using the software program Statistica 
version 8.0 (StatSoft, Inc., 2300 East 14th Street, 
Tulsa, Oklahoma, USA).

RESULTS
Of the 321 participants enrolled in the study, 

15 (4.7%) were excluded as follows: 10 (3.1%) 
for inconclusive stress echocardiography; 
2 (0.6%) with contraindications for undergoing 
DASE (abdominal aortic aneurysm), and 3 (0.9%) 
for incomplete data collection. Therefore, a total 
of  306 patients were included in the study. The 
mean age of  participants was 61 ± 9.6 years 
and 57.8% were female. At the time of  testing, 
287 (93.8%) of  the patients were under medical 
therapy, 82% taking antihypertensives, 58.5% 
statins, 29.1% oral hypoglycemic agents, 13.4% 
insulin, 59.5% platelet antiaggregants, and 17.3% 
antidepressants (tricyclics or selective serotonin 
reuptake inhibitors). The prevalence of  type-D 
personality was 34.6% (106 patients). Regarding 
the classic risk factors for CAD, 38.9% of  the 
patients had diabetes, 83.3% hypertension, 
68.0% dyslipidemia, 69.6% sedentary lifestyle, 
44.4% family history of  CAD, 14.7% were smokers, 
34.6% were obese (body mass index >30 kg/m²), 
66.0% had visceral obesity, 34.0% CAD, and 10.5% 
presented cerebrovascular ischemia. To assess the 
prevalence of  risk factors for CAD and sample 
homogeneity, the clinical characteristics were also 
analyzed according to personality type (D or non-D). 
Chest pain was the only statistically significant 
variable observed in 77.4% (82) of  the type-D 

patients versus 57.0% (115) of  non-type-D patients 
with P < 0.001. DASE was positive for myocardial 
ischemia in 32.4% (99) of  the 306 participants. 
Univariate analysis for positivity on DASE showed 
that there was no significant difference in gender, 
age, visceral obesity, cerebrovascular ischemia, 
smoking, and type-D personality. For the logistic 
regression model for multivariate analysis, the 
authors included type-D personality, adjusted for 
diabetes, hypertension, dyslipidemia, sedentary 
lifestyle, familiar history of  CAD, obesity, CAD, 
and chest pain. The results showed that, in 
the presence of  those variables, there was no 
significant association between type-D personality 
and ischemic changes on DASE (P = 0.941; 
odds ratio [OR]: 0.98; confidence interval 95%: 
0.57-1.69). Only the presence of  CAD showed a 
significant difference (P = 0.003) for prediction of  
ischemia on DASE. Chest pain showed a tendency 
to positivity on DASE (P = 0.053) [Table 1].

DISCUSSION
The present study revealed a high risk 

population for cardiovascular disease due to of  
the high prevalence of  classic risk factors for 
CAD. The prevalence of  type-D personality in this 
case-control study was similar to that observed 
in other studies.[7,19,20] Although the prevalence 
of  type-D personality in this population was 
similar to that observed in the literature, type-D 
personality was not found to be a statistically 
significant risk factor for myocardial ischemia 

Table 1: Association between type D personality 
and ischemic changes on DASE adjusted for clinical 
characteristics

OR (CI 95%) P value
Diabetes mellitus 1.28 (0.74-2.20) 0.374
Hypertension 1.26 (0.58-2.72) 0.559
Dyslipidemia 1.29 (0.70-2.39) 0.413
Sedentary lifestyle 1.59 (0.90-2.82) 0.108
Family history of CAD 1.41 (0.84-2.35) 0.191
Obesity (BMI>30 kg/m²) 1.47 (0.87-2.49) 0.151
Presence of CAD 2.31 (1.32-4.03) 0.003*
Chest pain 1.75 (0.99-3.10) 0.053
Type D personality 0.98 (0.57-1.69) 0.941

DASE=Dobutamine-atropine stress echocardiography, 
CAD=Coronary artery disease, BMI=Body mass index, 
OR=Odds ratio, CI=Confidence interval. *P≤0.05
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assessed by DASE. Recent reports have questioned 
the relevance of  type-D personality as a risk factor 
for CAD. Grande et al.,[21] in a recent meta-analysis, 
identified a significant association between type-D 
personality and cardiovascular events. However, 
the importance of  this association has been 
declining over the years (OR changed from 5.02 to 
1.54) and studies with high methodological quality 
failed to confirm this association. In another study, 
Schmidt et al.[20] evaluated patients who underwent 
percutaneous coronary intervention and major 
cardiovascular events were not associated with 
type-D personality. In our study, among patients 
with and without type-D personality, there were no 
statistically significant differences in the prevalence 
of  classical risk factors for CAD. However, Kupper 
et al.,[22] after evaluating 6222 patients with CAD 
in 22 European countries, concluded that there 
was a significant pancultural association between 
type-D personality and some cardiovascular risk 
factors, including hypertension, smoking, and 
sedentary lifestyle. Kuijpers et al.[23] observed that 
type-D personality was independently associated 
with psychopathology (panic disorder and 
depression) in patients referred to emergency 
rooms with non-cardiac-associated chest pain. 
In our study, chest pain was the only clinical 
variable with statistically significant prevalence in 
type-D personality patients. However, we could 
not identified significant correlation between 
chest pain and ischemic changes on DASE in this 
group. Some doubts still prevail about the pain 
pathophysiology in these patients: would they be 
more sensitive to ischemic and/or non-ischemic 
pain? Would they present a higher prevalence of  
non-cardiac chest pain? Would it be accounted for 
by the psychological characteristics and associated 
disorders of  these patients? The present study 
confirmed the trend of  recent findings that previous 
results might be spurious, leading to overestimations 
of  the effects of  type-D personality on the prognosis 
of  cardiac patients. The authors argue that the 
practice of  dichotomization of  the interaction of  
NA and SI were methodologically problematic in 
type-D studies.[21,24-26] de Voogd et al.[26] argued that 
previous studies that identified type-D personality 
as a predictor of  negative cardiovascular outcomes 
and mortality, came from small studies (4, 6, 8, 
12 and 47 deaths)[10,27-30] conducted by a single 
investigative group (Denollet’s group at Tilburg 

University). A larger study of  mortality with 
192 deaths, conducted by Coyne et al., identified 
no association between type-D personality and 
mortality.[31] Our study has some limitations, such 
as its cross-sectional nature, which does not allow 
to test the prognostic validity, and a pre-selected 
patient sample. Additional well-designed studies 
are needed to clarify the role of  type-D personality 
in CAD patients.

CONCLUSIONS
The prevalence of  type-D personality in the 

present study was similar to previously published 
results. Type-D personality was not a significant 
risk factor for the presence of  ischemic changes 
on DASE. Patients with type-D personality tended 
to complain more frequently of  chest pain than 
non-type-D patients.
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