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Abstract

Background Type D personality is accompanied by a set of negative behavioral patterns: low physical activity, high levels
of psychological distress, low adherence to treatment. However, studies regarding predictive value of the type D personality
remain inconclusive: the results varied depending on the examined cohort, age, and ethnicity. The aim of the study was to
evaluate the influence of type D personality on the 5-year prognosis in patients undergoing coronary artery bypass grafting
(CABG) in Russian population.

Methods The study included 602 patients with stable coronary artery disease (490 males, 57.7 +7.3 years) who had received
CABG and were divided into two groups: patients with type D personality (n =134) and patients without type D (n=468).
The risk of fatal and nonfatal events within 5 years after CABG was assessed.

Results There was no difference in total mortality in patients with type D and without type D (7.9% and 7.7%, respectively)
over the 5-year period. The absence of cardiac events was detected much less frequently in patients with type D (28%)
compared with patients without type D (82%; p=0.021). Multivariate analysis found independent association between the
unfavorable outcome and presence of diabetes mellitus (p =0.021), type D personality (p=0.039), and multifocal athero-
sclerosis (p=0.033) regardless of gender, age, previous myocardial infarction, and stroke.

Conclusions Type D patients had a greater risk for cardiac events over 5 years after CABG compared with non-type D
patients. Obtained data indicates that it is reasonable to consider personality type while detecting patients at risk of develop-
ment of stress induced cardiac complications after CABG.

Keywords Personality type D - Prognosis - Coronary artery bypass grafting

Introduction

Over the recent years, the concept of patient-centered medicine
has evolved from a theoretical principle into a basic dimension
of high-quality medical care. In modern medical practice, the
patient’s vision, participation in joint decision-making, and
focus on the results reported by patients are becoming increas-
ingly important, which is supported by increased attention to
the patient-oriented approach in research [1]. Orientation to the
patient is a multidimensional concept, one of the dimensions
of which is the idea of “Patient as a person,” meaning that,
depending on patient’s needs, the effect of function impairment
can have different consequences. Thus, the patient’s current life
situation is another factor that has to be taken into account. The
patient-oriented approach for cardiovascular diseases includes
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[2], i.e., how much his quality of life is changing. And with
this approach, we inevitably encounter the personality charac-
teristics that can affect the patient’s state of health regardless
of the success of the treatment. Assessment of the patient’s
personality encompassed the individuality of each patient in
different cases of the disease [1]. Expectedly, the clinicians
keep searching for a convenient assessing tool for the personal
traits of patients.

The concept of type D (distressed) personality devel-
oped by the Prof. Denollet and colleagues [3, 4] looked
quite suitable for this purpose [5]. Type D personality con-
sisted of a combination of negative affectivity in stressful
situations (negative affectivity (NA)) and the suppression
of its manifestations in social interactions (social inhibition
(SI)). Importantly, the determination of type D personality
was carried out using the DS14 questionnaire, which only
contains 14 questions and is easily applicable in a clinical
setting [4]. It is advisable to take type D personality into
account in patient-oriented approaches, since such indi-
viduals are characterized by lower quality of life [6, 7], a
tendency to develop depressive reactions [8], decreased
compliance to treatment [9, 10], and implementation of
medical recommendations [11]. In our opinion, even this
information about the type D personality makes using it in
patient-oriented approaches to treatment of cardiovascular
patients reasonable. Type D personality is one of the nine
psychosocial risk factors that were identified by the Euro-
pean Society of Cardiology as independent risk factors for
incidence and prognosis of heart disease [12]. In compari-
son, other personality construct mentioned as a risk factor
is hostility/anger, while other risk factors are mood and
stress- and social support related. At the same time, the Big
Five personality traits are not considered psychological risk
factors in these guidelines. Besides, personality Type D on
the one hand, it is negatively associated with the quality of
life of patients [6, 7], which one of the goals of the patient-
centered approach. On the other hand, personality type D
adversely affects doctor-patient communication. So, in the
study of Schiffer et al., patients with type D personality were
less likely to report the symptoms to their cardiologist/nurse
in contrast with patients with a non-type-D personality [11].

Moreover, in the initial studies, coronary artery disease
(CAD) patients with type D personality had a worse prog-
nosis compared to patients without type D [3]. Accordingly,
type D personality was considered as one of the chronic psy-
chological stress factors in development of cardiovascular
diseases [13], and since 2012, type D personality has been
included in the European Cardiovascular Prevention guide-
line as a risk factor to screen for [12]. However, at the turn
of the decade, three large studies revealed no prognostic sig-
nificance of personality Type D for mortality in patients with
heart failure [14, 15] and in cardiac patients from a German
cohort study [16]. These results were inconsistent with both

the results of primary studies with type D personality [3]
and subsequent data from different groups of researchers
[17-20]. These conflicting results can be due to several rea-
sons, one of which is methodological problems, for example,
the dichotomy of NA and SI in determining the identity of
the type D personality or inappropriate statistics [21].

To solve this problem, it was recommended to evaluate
personality type D not as a dichotomous variable, but sepa-
rately on the NA and SI scales, as continuous variables, and
their interaction to identify the “type D effect” [22]. In some
subsequent articles, this approach for assessing the personality
type D and its “effect” was used [23], but the results remained
ambiguous. For example, when monitoring a group of patients
with cardiovascular disease for up to 5 years, it was found that
the interaction of NA X SI was independently associated with
major adverse cardiac event (MACE); however, SI and NA
were not associated with MACE separately [23]. Contrariwise,
the 2-group approach in the study of Dulfer et al. revealed that
people with type D personality had a larger all-cause mortality
than people without type D personality (OR=1.58,95%=1.22,
2.03), which was not noted with the continuous interaction
approach (OR=0.95, 95% confidence interval [CI]=0.78,
1.17) [17]. Similar difference in clinical indicators between
the dichotomous assessment of type D and the interaction of
continuous variables of NA and SI was observed in studies
by Wang et al. [24, 25] and Williams et al. [26]. Apparently,
this approach confuses the situation with the assessment of the
“type D effect” even more, increasing the heterogeneity of the
obtained results, complicating the initial concept of type D sig-
nificantly and making its practical application difficult. There-
fore, in the present study, we used a dichotomous assessment
of type D personality, in particular, since our previous studies
showed the effectiveness of just such an approach to identifying
the main “effects of type D” in the Russian population.

According to the results of a meta-analysis of 12 studies
that examined the prognostic effect of a type D personality,
type D personality increased risk of mortality in CAD patients
significantly, while patients with heart failure did not have an
increased risk of mortality [17]. An additional analysis of the
data in CAD patients [20] showed that the heterogeneity of
the data on the prognostic effect for type D personality can be
explained by the stage of the disease (CAD or heart failure),
research endpoint (mortality from all causes against cardiac
events and cardiac death), as well as the age of patients [20].
Since the initial cohort of patients was limited to only two
countries (the Netherlands and Germany), the question arises
whether ethnic, geographic, and socio-economic factors can
influence the prognosis for type D personality (the COVID-19
pandemic clearly showed the significance of these factors [27]).

In this regard, the results of a study by Kupper et al. are
interesting [28], in which the intercultural significance of
type D constructs was studied in 22 countries as a part of
the HeartQoL international project. On one hand, that study
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established intercultural equivalence of measurements for
type D personality at all levels of measurement, since the
configuration of the factor element, factor loading, and error
structure, as well as gender and diagnostic subgroups, did
not differ between countries. On the other hand, a difference
in prevalence of the type D personality was noted depend-
ing on the region: it is more common in southern (37%) and
eastern (35%) European countries compared to Northern
(24%) and Western European and English-speaking ones
(both 27%) (p <0.001). Therefore, studies on the prognos-
tic value of personality type D in different regions remain
relevant. It was previously shown that the Russian version
of DS14 coincides with the English version in terms of reli-
ability and internal structure, the validity of the design is
confirmed by the results of correlation analysis [29].

According to our previous data, in the population sample
of Russian patients with type D personality, there is more pro-
nounced calcification of the coronary arteries [30], patients with
type D have lower adherence to treatment [31], and multifocal
atherosclerosis is more often detected in type D personality [32].
These factors are associated with a poor prognosis in various
cardiovascular diseases. All this suggests that type D personal-
ity will also negatively affect the prognosis in cardiac patients.
It has previously been shown that cardiovascular complications
develop more often within 1 year after CABG compared with
patients without type D personality [19], but these data require
confirmation with a longer follow-up period in order to be con-
sistent with previous studies of the predictive value of personal-
ity type D [16]. Accordingly, the aim of our study was to assess
the influence of a predisposition to psychological distress on
long-term results in patients undergoing coronary artery bypass
grafting (CABG) in the Russian population.

Methods
Participants and Procedure

This observational prospective cohort study was carried out
in the FSBI “Research Institute of Complex Problems of car-
diovascular disease” among CAD patients before coronary
artery bypass surgery (CABG) in the period from 2010 to
2011. Patients were included in the study with the planned
nature of CABG surgery and if they were able to complete
the DS14 questionnaire. Patients were excluded in case
of emergency surgery and the impossibility of a complete
preoperative examination, as well as if they had cognitive
impairment that interfered with filling out questionnaire. In
total, 709 patients with CAD (132 (18.5%) females and 577
(81.5%) males, age 57.7 +7.3 years) were included in the
study. The study protocol was approved by the Local Eth-
ics Committee of the Federal State Budgetary Institution
Research Institute for Complex Issues of Cardiovascular
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Diseases, and was performed in accordance with the decla-
ration of Helsinki as revised in 1989. Patients were included
in the study after they provided written informed consent.

Study Parameters and Instruments
Socio-demographic and Clinical Characteristics

Before the CABG, all patients underwent coronary angiog-
raphy, echocardiography, color duplex examination of the
carotid vessels, and Doppler study of lower extremity arter-
ies. Baseline demographic and clinical data, including car-
diovascular risk factors such as hypertension, obesity, smok-
ing status, diabetes mellitus and dyslipidemia, history of
myocardial infarction, stroke, carotid endarterectomy, signs
of multifocal atherosclerosis, atrial fibrillation, manifesta-
tions of heart failure, left ventricular ejection fraction, and
the risk of surgery on the EuroSCORE scale were obtained
from the patient’s medical records. The details of coronary
bypass surgery were documented, such as duration of aortic
clamping, time of bypass, total number of bypass grafts, sur-
gery without bypass, and the presence of perioperative com-
plications (myocardial infarction, stroke, atrial fibrillation,
heart failure, acute renal failure, pneumonia, multiple organ
failure syndrome). Preoperative and perioperative data was
obtained from the cardiac research databases at our institu-
tion and reviewed in the hospital charts.

Type D Personality

The evaluation of the psychological status was carried out
using questionnaire DS14, in the preoperative period and
postoperative period, validated in Russian [29]. The DS14
questionnaire comprises two subscales: negative affectivity
(NA) and social inhibition (SI), containing seven questions
each. To express agreement/disagreement with each item,
a 5-point Likert scale from 0 (false) to 4 (true) was used.
Hence, the total scores for NA and SI subscales ranges from
0 to 28. If the score was > 10 points on both subscales, type
D personality was diagnosed. The DS-14 is a valid measure
of negative affectivity and social inhibition in the Russian
general population [29]; in this study, Cronbach’s alpha for
NA was 0.78, for SI 0.74, which confirms the adequacy of
intrinsic structure of Russian version of DS14.

Follow-up

Patients included in the study for 5 years were observed by
a cardiologist in their place of residence. The follow-up was
performed 5 years after the surgery by personal visits, tel-
ephone surveys, and analyzing outpatient medical records.
The primary endpoint included major adverse cardiovascular
events (MACE—total mortality, nonfatal MI, and nonfatal
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stroke), as well as re-revascularization and hospitalization
due to relapse or progression of angina pectoris. Secondary
endpoints included MACE alone (total mortality, nonfatal
MI, and nonfatal stroke).

Statistical Analyses

The standard software packages “STATISTICA 8.0” and
SPSS 17.0 were used for statistical processing. All data
are presented as the median and quartiles (Me + Q) or
frequencies and percentages. Differences in continuous
variables between the two groups were assessed using the
Mann—Whitney U test. Comparisons of patients were per-
formed with Student’s 7 test for continuous variables and
the X2 test or Fisher’s exact test for categorical variables.
The Kaplan—Meier method was used to calculate survival
free from the combined end-point (primary endpoint) or
MACEs (secondary endpoint). Univariate and multivari-
able logistic regression analysis was used to calculate odds
ratios (OR) and thus determine the independent predictors
of a combined endpoint (primary endpoint). As independent
variables, the model included variables characterizing the
condition of patients before coronary bypass surgery (age,
gender, body mass index, arterial hypertension, diabetes,
dyslipidemia, multifocal atherosclerosis, smoking, left ven-
tricular ejection fraction, atrial fibrillation, risk of surgery
on a scale EuroSCORE, history of myocardial infarction,
stroke, personality type D). Age, sex, and variables with
p <0.1 on univariate analysis were entered into a multivari-
ate analysis. Preliminarily, the identification of possible cor-
relations between the putative predictors was carried out;
then, several regression models were formed taking into
account the identified correlations. Adjusted hazard ratios
were assessed in a multivariate model using variables that
were retained in the final model by the backward stepwise
deletion method. To construct a multivariate analysis mod-
els taken into account paired correlation coefficient, the OR
and 95% CI were given. To analyze the synergistic interac-
tion approach in predictive value of type D personality on

primary endpoint development, the binomial logistic regres-
sion was used. Continuous NA and SI scores were computed
into z-scores. These variables, together with the interaction
term (zNA X SI), were entered in the Forward stepwise bino-
mial logistic regression model to examine the influence of
type D personality (continuous) on primary endpoint devel-
opment. p < 0.05 was considered statistically significant.

Results
Study Participants

Forty-four cases of death were identified in 5 years after
surgery. For various reasons, we were not able to contact 23
patients (3.2%), and 40 patients (5.6%) who could not come
for examination were interviewed by phone (Fig. 1). As a
result, upon the expiration of a 5-year period, the patients
were divided into two groups: patients with type D (n=134)
and patients without type D (n=468). All patients in the
postoperative period underwent complex physical, instru-
mental examination and assessment of personality type D.
The median follow-up duration was 38.0 months (range, 0.3
to 63.9 months).

Baseline Characteristics

Clinical characteristics are presented in Table 1. There
was no statistically significant difference between two
groups in age, gender, prevalence of “old” myocardial
infarction (MI), smoking, and other demographical
variables. Herewith the groups were statistically sig-
nificantly different in prevalence of previous stroke, and
multifocal atherosclerosis (p=.011). Aspirin, -blockers,
angiotensin-converting enzyme inhibitors, and statins
were administered in both groups with equal frequency
(p>.05). Type D personality was detected in 134 (22.3%)
patients preoperatively, and similar results were found
after the 5-year period—123 (22.4%) patients had type D

Fig. 1 Flowch: f pati
L o et ot patient N= 866 patients N=709 patients included in N= 602 patients
approached for primary analysis included in
participation —> ——>| secondary analysis
at 5 years
N=157 patients did N=23 had no N=44 patients N=40 patients did not

not complete
questionnaire

mortality data

died complete questionnaire

available
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Table 1 Baseline characteristics

of the studied population Variables Type D (n=134) Non-type D (n=468) P
Age, years 60+3 58+4 0.082
Male gender (%) 75.2 81.8 0.122
BMI (kg/m?) 25.1+4.2 24.4+4.0 0.671
Smoker (n, %) 110(72.2) 302 (67.6) 0.051
Hypertension, yes, (1, %) 121 (90) 409 (87.3) 0.542
Diabetes, yes (n, %) 26(19.7) 64 (13.7) 0.056
Atherogenic indices 3.7+0.8 34409 0.621
Previous myocardial infarction (n, %) 85 (63.1) 329 (70.3) 0.062
Previous stroke (n, %) 16 (12.1) 32 (6.9) 0.011
Previous carotid endarterectomy (n, %) 6 (4.8) 15(3.2) 0.312
Multifocal atherosclerosis (n, %) 42 (31.4) 93 (19.8) 0.011
Atrial fibrillation (n, %) 18 (13.2) 48 (10.3) 0.116
Heart failure NYHA II-1V (n, %) 108 (81.3) 367 (78.5) 0.212
Left ventricular ejection fraction (%) 55+10.48 57+10.06 0.132
Surgical risk by EuroSCORE 2.2+0.10 1.9+0.12 0.091

BMI body mass index, NYHA New York Heart Association heart failure scale, The entries in italics indi-
cate borderline statistical significance of differences between groups (p <0.1), the entries in bold indicate
significant differences (p <0.05) between groups

personality (p > .05), which shows a remarkable stability
of personality characteristics, having no changes in 96%
over a 5-year period. Intraoperative and perioperative
patient characteristics are summarized in Table 2. As seen
in Table 2, no statistically significant differences between
groups in prevalence of early complications or in-hospital
mortality were found. At the same time, the frequency of
the following complications was slightly higher in the
group with type D compared with the group without type
D: atrial fibrillation, acute renal failure, and pneumonia
(however, the trends remained statistically insignificant).

Thus, the mortality was 2.8% and 2.6%, stroke occurred
in 1.5% and 0.8%, and MI occurred in 0.7% and 0.6% of
the patients, respectively.

Follow-up Outcomes

Overall mortality and cardiac mortality in patients of both
groups did not differ over long-term period after CABG
surgery, remaining at 7.9% and 7.7%, and 2.8% and 2.6%,
respectively. The most prevalent cause of patients’ death
was heart failure, which occurred in 15.2% patients, as an

Table2 Comparison of Variables

Type D (n=134) Non-type D (n=486) P

intraoperative and perioperative
variables in patients undergoing

CABG with CPB (n, %)
coronary artery bypass grafting

CABG off-pump (1, %)

CABG + catheter ablation (1, %)
Duration of CPB, min
Cross-clamp time, min

Total number of grafts

Perioperative myocardial infarction (n, %)

Stroke (n, %)

Atrial fibrillation (n, %)
Heart failure (n, %)
Acute renal failure (n, %)
Pneumonia (n, %)
MODS (n, %)

109 (81.3) 387 (79.6) 0.482
27 (19.8) 82 (16.8) 0.771
10 (7.7) 21 (4.4) 0.442
99.2+4.9 97.9+5.0 0.211
61.7+3.1 54.4+20 0.454
2.31+0.06 2.29+0.06 0.181
1(0.7) 3(0.6) 0.423
2(1.5) 4(0.8) 0.522
29(21.9) 71(14.6) 0.051
10 (7.7) 34(6.9) 0.812
7(5.5) 14 (2.9) 0.091
13(9.9) 37 (7.6) 0.186
4(3.3) 9(1.9) 0.591

CABG coronary artery bypass grafting, CBP cardiopulmonary bypass, MODS multiple organ dysfunction
syndrome, The entries in italics indicate borderline statistical significance of differences between groups (p
<0.1), the entries in bold indicate significant differences (p <0.05) between groups
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Table 3 C.ompari.son Of. Variables Type D (n=134) Non-type D (n=468) )4
postoperative variables in
patients undergoing elective. Stroke (1, %) 17 (12.4%) 56 (11.9%) 0.142
coronary artery bypass grafting  yy o dial infarction (1, %) 11(8.2%) 50 (10.8%) 0.251
Rates of hospitalizations (n, %) 35(26.1%) 99(21.2%) 0.053
Rates of hospitalizations for cardiovascu- 9(25.7%) 20 (20.2%) 0.041
lar diseases (n, %)
Repeated revascularization (1, %) 25(18.7) 12(2.6) 0.057

The entries in italics indicate borderline statistical significance of differences between groups (p <0.1), the
entries in bold indicate significant differences (p <0.05) between groups

outcome of acute coronary circulatory disorders (13.1%),
progression of coronary atherosclerosis, stent thrombosis
(0.9%), and/or native vessels thrombosis (1.9%). Adverse
cardiac events in patients occurred predominantly during
the first 3 years after CABG surgery.

During follow-up, 61 of patients developed MI (10.2%),
73 suffered a stroke (12.2%) with no intergroup difference
for prevalence of these events. Indications for revasculariza-
tion were determined in 31 patients of both groups (5.2%)
in a 5-year period. In 18 patients, reoperation was necessary
because of graft dysfunction leading to return of angina. In
9 cases, revascularization was indicated due to progression
of atherosclerosis, confirmed by coronary angiography. Four
patients did no undergo intervention for various reasons.

Most patients indicated for revascularization were found
to have type D personality (25 patients of 31); however, the
small sample size led to statistical insignificance of this
result (Table 3).

In long term, functional class (FC) I-II angina frequency
was significantly less prevalent in the group with type D
compared to the group without it (77% vs. 83%) (p=.022),
herewith the FC III-IV angina was significantly more preva-
lent (13% vs. 6.4%, p=.041). The study did not detect any
difference in prevalence of heart failure (Fig. 2).

A significant difference was determined assessing degrees
of freedom from primary endpoint: 28% with type D vs.

Fig.2 CHD clinical course 90%

82% in the group without type D (p=.021) (Fig. 3). At the
same time, freedom from the MACE showed statistically
insignificant difference (65.5% vs. 62.8%, p=.611) in the
study groups (Fig. 4).

Multiple logistic regression analysis revealed that the
following parameters had an independent effect on the
relative odds of the combined endpoint: multifocal ath-
erosclerosis (OR 3.60; 95% CI 0.95-11.34) (p=.011),
hyperlipidemia (OR 2.89; 95% CI 1.45-4.24) (p =.025),
diabetes mellitus (DM) (OR 2.92; 95% CI 1.07-8.81)
(p=.041), and type D personality (OR 2.17; 95% CI
0.91-4.61) (p=.042). Multivariate analysis confirmed
(irrespective of sex, age, MI, stroke) such parameters as
presence of DM (OR 3.25; 95% CI 1.25-6.24; p=.021),
type D personality (OR 1.44; 95% CI 1.21-1.81,
p=.039), and multifocal atherosclerosis (OR 3.61; 95%
CI 1.32-6.24, p=.033) being independent predictors for
combined endpoint (Table 4).

The stepwise binary logistic regression model included
continuous z-values on the NA and SI scales (zNA and
zSI), as well as their interactions (zNA*zSI) (Supple-
mentary Tables 1 and 2). All these indicators revealed the
significant association with the primary endpoint devel-
opment: for zZNA Exp (B)=1.712, p <.001; for zSI—Exp
(B)=1.296, p=.013; and for zZNA*zSI—Exp (B)=1.560,
p<.001.

83%
in the long-term period after 0% 77% ° p =0.022
CABG. CCS Canadian Car- °
diovascular Society angina 70%
scale, NYHA New York Heart
Association heart failure scale, 60%
FC functional class 50% o
40% p - Type D
Non Type D
30% 23% _ vP
0% 17% p=0.085
(]
10% 4.5% 3.1%
0%
CCS FCO-I CCS FClI-IV NYHA FC1lI
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Discussion [19]. It was also shown that type D personality negatively

This study shows that type D personality was associated with
more frequent development of adverse outcomes in 5 years
after CABG surgery as compared to patients without type D.
Until now, not many studies have been devoted to the effect
of personality type D on the results of coronary bypass sur-
gery; however, they are generally consistent with the trend
we have identified.

Previously, it has been demonstrated that type D patients
are more likely to develop complications such as atrial fibril-
lation in the perioperative period [33] and reach a combined
endpoint of fatal and nonfatal cardiac events during the year

affects the quality of life in 6 months [34, 35] and at 1 year
[36] after CABG. Our study shows that type D is both con-
sistent in an individual for the observation time and has
adverse prognostic value, such as more frequent occurrence
of fatal and nonfatal cardiovascular events.

Earlier studies researched the influence of type D on the
prognosis of indirect myocardial revascularization; however,
conflicting results were obtained. Although Meyer et al. [37]
found that type D personality did not affect the 5-year prog-
nosis in patients after percutaneous coronary intervention
(PCI) (although it should be noted that social inhibition,
one of the components of type D, was associated with more
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Table 4 Predictive parameters for combined endpoint (univariate and
multivariate logistic regression analysis)

Variables OR (95% CI) p value
Age 2.82(1.42-3.93) 0.073
Sex 1.61 (1.13-2.16) 0.161
Ejection fraction 1.12(1.01-1.21) 0.062
Body mass index 1.47 (0.89-2.45) 0.261
Atrial fibrillation 1.22 (0.41-3.59) 0.234
Smoking 1.52 (1.07-2.14) 0.082
Hypertension 1.57 (0.32-7.60) 0.242
Type D personality 2.17 (0.91-4.61) 0.042
Hypercholesterolemia 2.89 (1.45-4.24) 0.025
Previous stroke 2.91 (0.55-4.23) 0.023
Diabetes mellitus 2.92 (1.07-8.8) 0.041

Multifocal atherosclerosis 3.60 (0.95-11.34) 0.011

Model 1. Predictive parameters for combined endpoint regardless of
gender and age

Smoking 1.02 (1.01-2.11) 0.025
Type D personality 1.24 (1.01-1.53) 0.044
Atrial fibrillation 2.12 (0.75-6.02) 0.018
Previous stroke 3.15(0.35-5.22) 0.021
Multifocal atherosclerosis 3.21 (2.02-6.14) 0.023
Diabetes mellitus 3.75(0.15-5.34) 0.011

Model 2 Predictive parameters for combined endpoint, regardless of
gender, age, MI, and stroke

Type D personality 1.44 (1.21-1.81) 0.039
Diabetes mellitus 3.25 (1.25-6.24) 0.021
Multifocal atherosclerosis 3.61 (1.32-6.24) 0.033

The entries in italics indicate borderline statistical significance of dif-
ferences between groups (p <0.1), the entries in bold indicate signifi-
cant differences (p <0.05) between groups

frequent development of nonfatal cardiovascular events),
other studies show a negative effect of type D on prognosis
[18, 38, 39]. There was no difference in mortality during the
observation period (exactly like in our study), but presence
of type D personality was associated with higher incidence
of adverse cardiovascular events [38, 39]. Study by Wang
et al. [25] demonstrated one of the possible mechanisms of
adverse prognostic influence of type D personality: relation-
ship was observed between type D and stent restenosis [25]
found during routine coronary angiography 1 and 2 years
after a coronary artery stenting. Optical coherence tomog-
raphy shows that after PCI such patients develop excessive
neointimal proliferation, neoatherosclerosis, and thin cap
fibroatheromas in stent more frequently [40]. This devel-
opment is facilitated by endothelial dysfunction [41] and
elevated levels of proinflammatory cytokines [8], as well
as other known biological phenomena typical for patients
with type D [42]. Masdjedi K. et al. conducted an interest-
ing analysis of patient preferences in the OPINION study
[43], which showed that patients with type D personality

prefer a coronary bypass surgery to PCI as the revascu-
larization method more often compared to patients with-
out type D. However, while such personal preferences may
cause higher frequency of type D personality detected in
patients undergoing CABG, they cannot affect prognosis.
Obviously, there is no substrate for neoatherosclerosis for-
mation in patients after CABG because there are no stents,
but other factors (endothelial dysfunction and subclinical
inflammation) remain. Furthermore, the optical coherence
tomography data in CAD patients shows independent asso-
ciation between type D personality and plaque vulnerability,
thin cap fibroatheroma, rupture, and lipid arc [44]. It should
be noted that known behavioral characteristics of patients
with type D [12, 45, 46] contribute to the realization of
adverse prognostic influence as well. For example, Son YJ
et al. [47] showed that patients with type D personality are
5 times more likely to have low compliance to prescription
drugs than patients without type D 3 months after PCI. In
addition, multifocal atherosclerosis in patients with type D
personality is detected more often, which is also associated
with an unfavorable prognosis in patients undergoing CABG
[48, 49], as confirmed in our study. We also found a trend
toward more frequent detection of cardiovascular risk factors
such as smoking and diabetes mellitus in type D. Despite
the fact that differences with patients without type D did
not reach statistical significance (p =0.051 and p =0.056,
respectively), these risk factors also further contributed to a
negative impact on the prognosis of personality type D, as
and more frequent detection of myocardial infarction and
stroke in the history. In general, the above considerations
are consistent with the identification of poor prognosis in
patients after CABG with type D personality.

So, why did the previously conducted studies not always
confirm this pattern, in fact, at one time the type D asso-
ciation with the influence on prognosis was doubted at all
[15]7 Firstly, significant heterogeneity of psychological traits
among coronary heart disease patients is noted, considering
not only selection of a subgroup with high levels of psycho-
logical distress, but also a subgroup with passive overcoming
which is also associated with adverse behavioral reactions
(in particular, infrequent participation in rehabilitation pro-
grams) [50]. Secondly, a further analysis showed significant
heterogeneity of the influence of type D personality on prog-
nosis in cardiac patients [20]. The reasons for this heteroge-
neity may include inconsistency in selecting endpoints (type
D has a prognostic influence regarding cardiac complica-
tions, but is not known to affect noncardiac death) and age of
patients (type D had no association with the prognosis in the
older age). Thus, no influence of type D on the prognosis has
been identified in patients with chronic heart failure, unlike
the coronary patients [15]. Perhaps one of the reasons for
this is that the cause of death in these patients often cannot
be accurately determined [12]. It should be noted the ethnic
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and cultural differences can influence the predisposition to
distress and various clinical parameters such as quality of
life [51]. In part, this may be caused by different interpreta-
tions of life situations suggested in the questionnaire DS-14
[52, 53]. This study showed that in other socio-economic,
ethnic and geographical conditions, the prognostic value of
personality type D may be more pronounced than in Ger-
many and the Netherlands, although this fact requires further
confirmation in other countries.

What are the clinical implications of this study? First,
given the adverse effect of personality type D on the progno-
sis and quality of life after coronary artery bypass grafting,
such patients should be identified in a timely manner, even
at the stage of preoperative examination. This is quite in the
spirit of the modern patient-centered approach. Second, these
patients require targeted behavioral interventions both before
surgery and during postoperative rehabilitation. Apparently,
they should include the correction of excessive responses to
stress (training in muscle relaxation, meditation, autogenic
training, etc.). So far, the results of such attempts are incon-
sistent. Thus, an 8-week course of stress-limiting therapy did
not reduce the number of patients with type D personality,
despite a slight decrease in the NA and SI scores [54] (which
is not surprising, given the stability of the type D construct
over time). However, spending time in psychotherapeutic
rehab groups gives patients the opportunity to understand
the impact of psychological and biological risk factors, and
to share responsibility for developing strategies to deal with
daily stress. In this form, a personified approach to patient
rehabilitation is most fully implemented [55].

Nevertheless, the task of future research is to develop
an effective strategy for correcting the adverse effect of
personality type D on the prognosis and quality of life of
patients. Perhaps it will be a special therapeutic technique
such as “positive emotional writing” [56] or improving the
perception of illness [57], or overcoming inadequate coping
strategies for stress [58]. The problem may be the reluctance
of type D persons to seek help (fear of social interactions)
[59]. Since for the effective work of the psychotherapist, it
is necessary for the patient to address him with the presence
of a problem, then such a personality trait of type D persons
may present additional difficulties in behavioral therapy.
However, staged psychotherapy to improve depressive symp-
toms was particularly helpful in CAD patients with Type
D personality in the multicenter SPIRR-CAD study [60],
suggesting promising research in this area.

Study Limitations
There are some limitations of this study which future research
should address. First, the study was unable to identify the

influence of susceptibility to psychological distress on the
secondary endpoints (deaths, nonfatal MI, stroke). Perhaps
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this was due to the small number of such events during the
observation period. Apparently, manifestation of such rela-
tionships requires a greater number of patients or conduct-
ing a meta-analysis. Second, we only used the dichotomous
method of type D personality assessing, without using other
approaches (assessment of 4 groups). We used the most
convenient evaluation method, which showed clinical sig-
nificance in our previous studies. Evaluation of the “type D
effect” of using 4 groups is recognized as inappropriate in
recent work [18]. In future, it is necessary to evaluate the
influence of type D using the entire set of methods for its
assessment, and such meta-analysis is already underway,
including the data from this study. Third, in this study, the
sample was largely male; given the paucity of women in the
study, future research must also consider the generalizability
of these findings in the context of sex differences. Finally, this
study examined patients from one country (Russian Federa-
tion), so questions arise about the possibility of generalizing
them to other regions. However, the results of this article
confirm the initial results on the adverse prognostic effect of
personality type D in other socio-economic conditions, which
is an important addition to them.

Conclusions

Type D personality was detected in 22.4% of patients over
5 years after CABG. Multifocal atherosclerosis and angina
pectoris were more common in group with type D (p=.041).
Presence of type D personality criteria at initial examination
increased combined the relative odds of nonfatal and fatal
events by 3.21 times over a long term period (OR 1.44,95%
CI1.21-1.81, p=0.039). Type D patients had a greater risk
for combined endpoint compared to non-type D patients.
Obtained data indicates that it is reasonable to consider per-
sonality type while detecting patients at risk of development
of stress induced cardiac complications after CABG in Rus-
sian population.
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