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Background: The Type D Personality (TDP) has been specifically linked to acute myocardial infarction
(AMI). However, the impact on prehospital delay of AMI patients is unclear. The aim of this study was to
assess the relationship between TDP and pre-hospital delay time (PHT) in a Chinese population.
Methods: A total of 256 AMI patients (47 women and 209 men) were taken from the Multicenter Delay
in Patients Experiencing AMI in Shanghai (MEDEA FAR-EAST) study. Sociodemographic and psycho-
behavioral characteristics were assessed by bedside interviews and questionnaires. TDP was evaluated
according to the Type D Personality Scale (DS14) subdivided in social inhibition (SI) and negative affectivity
(NA). Based on a significant interaction analysis of TDP and sex on PHT, all analyses were stratified by sex.
Results: PHT of female patients with TDP were substantially shorter compared to non-TDP female
patients (108 vs. 281 min, P=0.029). In male patients, no effect of TDT on PHT was found. Spearman
correlation analysis suggests that NA was negatively correlated with PHT (r=-0.358, P=0.014). Further
age-adjusted logistic regression analyses showed that female patients with TDP were generally less likely to
prehospital delay compared with non-TDP patients (OR =0.28; 95% CI, 0.08-0.98) and had a lower risk
of PHT >360 minutes (OR =0.10; 95% CI, 0.01-0.91). However, statistical significance disappeared after
adjustment for psychological factors (anxiety, depression, suboptimal wellbeing, cardiac denial and stress
event).

Conclusions: TDP is associated with less prehospital delay in female patients during AMI—an effect
which may be particularly mediated by NA.
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Introduction

Short- and long-term outcomes in patients with acute
myocardial infarction (AMI) are closely related to the
time of reperfusion (1-4). The risk of mortality is likely to
increase by 7.5% for each 30-minute delay in treatment (2).
Implementation of organizational strategies achieved
significant door-to-treatment time reductions but with
very little improvement of patients’ overall mortality (5).
Of note, the prehospital delay time (PHT) accounts for
60% to 70% of the total delay time which is mainly driven
by the patient’s decision time (6). Moreover, patients with
prehospital delay are also more likely to experience delay in
hospital treatment (7). The key to reducing the total delay
time may be effectively shorten PHT.

Identification of factors influencing prehospital delays
may help to shorten PHT. Previous studies on influencing
factors of PHT focused on sociodemographic factors,
context conditions at symptom onset, and clinical symptoms
of AMI (8-11) while the importance of psychological factors
contributing to PHT is increasingly acknowledged only
recently.

Type D Personality (TDP) is characterized by negative
affectivity (NA, the tendency to experience negative
emotions) and social inhibition (SI, the tendency to inhibit
the expression of emotions) (12). Studies have shown that
TDP may be a psychological risk factor associated with
the incidence and progression of coronary heart disease
(13,14) and thus be an independent predictor of cardiac
and noncardiac mortality (15). However, the impact of
TDP on prehospital delay has not been investigated so far.
Considering that this personality trait may affect individual
performance and decision making in the face of an AMI, we
aimed to analyze the impact of TDP on prehospital delay of
Chinese AMI patients. We present the following article in
accordance with the TRIPOD reporting checklist (available
at http://dx. doi. org/10. 21037/jtd-20-1546).

Methods

The data of this investigation stem from the MEDEA FAR-
EAST Study, a multi-center cross-sectional study designed
to elucidate in-depth barriers contributing to delay in
Chinese AMI-patients. The detailed design of the MEDEA
FAR-EAST Study has been described previously (16). The
study was conducted in accordance with the Declaration
of Helsinki (as revised in 2013). The study was approved
by the Ethics Commission of Tongji-University affiliated
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Tongji-Hospital (KYSB-2016-74) and informed consent was
taken from all the patients. This approval is applicable for
all participating centers (Tongji-Hospital, Yangpu-Hospital,
Tenth-Hospital and 455 Hospital).

Setting and sample

From April 2016 to January 2017, a total of 296 patients
were routinely screened in the acute coronary care units of
four cardiology departments in Shanghai (Tongji-Hospital,
Tenth-Hospital, Yangpu-Hospital and 455 People’s
Hospital). The major inclusion criterion was hospitalization
with an AMI, no restrictions were made regarding age and
sex. AMI was confirmed by typical symptoms at onset, and
elevated cardiac biomarkers (troponin I or troponin T) as
well as a corresponding ECG-diagnosis. The exclusion
criteria were out-of-hospital cardiac arrest, cognitive
impairment and language barriers. After excluding patients
without valid data of the Type D Personality Scale (DS14)
assessment, a total of 256 patients were included in our
study.

All patients underwent a three-part evaluation. First,
the trained study personnel conducted a bedside interview.
Thereafter, a self-administered questionnaire was
handled to the patients for self-assessment. Finally, basic
epidemiological and medical information were collected
from the hospital’s patient charts. All patients received
information about the purpose and procedures of the study,
and signed a declaration of consent.

All study personnel received training prior to their
participation and were closely monitored during the data
acquisition process, when implementing Standardized
Operation Procedures (SOP) and tracking any missing or
incoherent answers by phone in order to avoid reporting
bias.

Measures

Prehospital delay

PHT (prehospital delay) was the primary outcome defined
as the time interval between symptom-onset and arrival
at the hospital door, measured in minutes. Asking patients
to recall the time point when the acute symptoms began
remained a challenge. Therefore, the onset-time was
triangulated by trained personnel in the interview (17),
using events from the patient’s daily routine to help them
establish the chronology of symptom-onset to minimize
recall bias.
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Based on the triangulation process, we were able to
calculate the PHT. PHT did not approximate a normal
distribution after logarithmic transformation; therefore,
several categorical outcomes were built. In replication
of outcomes used in previous studies, two dichotomous
outcomes were considered: using cut-offs of 2 and 6 h.
Furthermore, PHT was categorized into 5-classifications:
<60, 61-120, 121-240, 241-360, >360 min.

DT (patient’s decision delay) was also an important
outcome defined as the elapsed time from symptom onset
to the decision to seek medical care or call EMS. We then
calculated the DT and categorized the times as <60 and >
60 minutes during analysis.

TDP

TDP was evaluated by the DS14 scale, including two
subscales: SI and NA subscale. Both subscales included 7
items ranging from 0 (false) to 4 (true), with item 1 and 3
scored in reverse. Both SI score and NA score >10 points
indicated D-type personality tendency (18). A Chinese
version of the DS14 instrument was used that has been
validated in a Chinese patient sample with coronary heart

disease. The NA and SI scales were internally consistent
(Cronbach’s alpha =0.89/0.81) (19).

Psychological measures

Anxiety was assessed with the Generalized Anxiety Disorder
scale (GAD-7) composed of 7 items, rated on a 4-point
Likert scale from not present to very high, leading to an
overall score ranging from 0-21. GAD-7 score >10 points
highlights anxious patients (20).

Depression was assessed using the major depression
inventory (MDI), which generates DSM-IV and ICD-
10 diagnoses by the patients’ self-reported symptoms.
Depression is defined as at least five symptoms present
in the MDI scale, of which at least one must be a ‘core’
symptom (core symptoms including lack of energy,
depressed mood and lack of interests). A scoring of 4-5
(i.e., most of the time, all the time) for the ‘core’ symptom
categories and a scoring from 3-5 (i.e., more than half of the
time, most of the time and all the time) for the remaining
items was mandatory to define depression (21).

Subjective wellbeing was evaluated through the WHO-
5, as one of the most widely used questionnaires for
measuring happiness, energy, motivation and interest in
daily life. It contains five items on a 6-point scale ranging
from 0 to 25. Multiplication by 4 results in a total score
of 0 to 100. WHO-5 score <50 indicates suboptimal well-
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being (22).

Denial regarding cardiac illness was assessed by the
Cardiac Denial of Impact Scale (CDIS). The overall score
ranges from 8 to 40. A score of >25 indicates cardiac
denial (23). Patients were asked to rate the severity of the
symptomatic pain from 0-10 points according, with 10
being the most painful. Subjective risk perception was self-
assessed (1= very low, 2= rather low, 3= medium, 4= high, 5=
very high), 1-3 indicated insufficient risk perception. Fear
of death and stress event were asked to answer “yes” or “no”.

Data analysis

The differences in sociodemographic and clinical characteristics
of patients with TDP compared to non-TDP were calculated
using the Chi-square test. Differences in age, PHT and
decision time were assessed using the non-parametric Wilcoxon
test. The correlation between PHT, DT and SI score, NA
score was explored using spearman correlation analysis. A
logistic regression model was applied to assess the association
between TDP and PHT (5120 and >360 min), DT (>60 min).
Multinomial logistic regression was used for the 5-classification
model (PHT: <60, 61120, 121-240, 241-360, >360 min). The
relative risk for longer delay is presented as odds ratio (OR) with
95% confidence interval (95% CI).

SPSS 23.0 was used for all statistical analysis, P<0.05
was considered statistically significant. The analysis and
description in this paper follow the STROBE guidelines for

cross-sectional studies (24).

Results

The present study population consisted of 256 AMI
patients, including 47 (18.4%) women and 209 (81.6%)
men. Age ranged from 32 to 90 years (mean age =62.5, SD
=13.1; IQR =14). In the total sample, the median PHT was
150 minutes. A total of 139 (54.3%) AMI patients reported
a prehospital delay of more than 120 minutes; among
them n=78 (30.5%) patients with more than 360 minutes
prehospital delay.

Prevalence and distribution of TDP in patients with AMI

The overall prevalence of TDP was 24.6% (men: 24.4%;
women: 25.5%). As shown in Table 1, patients with TDP
were more likely to be younger (63£16 vs. 5911, P=0.03),
living alone (P=0.006). Concerning clinical conditions
and somatic risk factors, patients with TDP experienced
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Table 1 Sociodemographic and clinical characteristics of the study population stratified by TDP (n=63) and non-TDP (n=193)

Variables Missing (n) All patients TDP Non-TDP P value

Sociodemographic factors

Age (year) - 62.5 (14.0) 59 (11.0) 63 (16.0) 0.030
Sex (female) - 47 (18.4) 12 (19.0) 35(18.1) 0.871
Sex (male) - 209 (81.6) 51 (81.0) 158 (81.9)

Employed - 91 (35.5) 25 (39.7) 66 (34.2) 0.430
Living alone - 20 (7.8) 10 (15.9) 10(5.2) 0.006
Low educational level - 132 (51.6) 30 (47.6) 102 (52.8) 0.471

Risk factors

STEMI - 146 (57.0) 39 (61.9) 107 (55.4) 0.368
LEVF <55% 4 84 (33.3) 15 (24.6) 69 (36.1) 0.096
Re-MlI - 22 (8.6) 9 (14.3) 13 (6.7) 0.063
Family history of Ml - 41 (16.0) 10 (15.9) 31 (20.0) 0.972
Obesity 4 19 (7.5) 5(8.1) 14 (7.4) 0.857
Hypertension - 155 (60.5) 37 (58.8) 118 (61.1) 0.734
Hypercholesterolemia 4 56 (22.2) 19 (30.2) 37 (19.6) 0.080
Diabetes - 90 (35.2) 24 (38.0) 66 (34.2) 0.574
Smoking - 154 (60.2) 43 (68.3) 111 (57.5) 0.131

Psychological factors

Anxiety 4 30 (11.9) 22 (36.1) 8 (4.2) <0.001
Depression 5 26 (10.4) 16 (25.8) 10 (5.3) <0.001
Suboptimal wellbeing 2 71 (28.0) 32 (50.8) 39 (20.4) <0.001
Cardiac denial 6 145 (58.0) 27 (43.5) 118 (62.8) 0.008
Heavy pain (>7) - 135 (52.7) 37 (58.7) 98 (50.8) 0.272
Insufficient risk perception 4 184 (73.0) 43 (68.3) 141 (74.6) 0.462
Fear of death 8 53 (21.4) 16 (25.8) 37 (19.9) 0.325
Stress event 1 63 (24.7) 24 (38.7) 39 (20.2) 0.003
Post-acute course

Intensive care >3 days 1 196 (76.5) 46 (73.0) 149 (77.6) 0.456
Any complication 3 52 (20.6) 13 (20.6) 39 (20.5) 0.985
Cardiac arrest 1 1 (99.6) 0(0.0) 1(99.5) -

Data were shown as n (%), except age which was shown as median (IQR). TDP, Type D Personality; STEMI, ST-segment elevation
myocardial infarction; LEVF, left ventricular ejection fraction; MI, myocardial infarction. Low educational level is defined as junior high
school and below.

a tendency to have a higher prevalence of recurrent MI Furthermore, when considering the medical history
(P=0.063) and hypercholesterolemia (P=0.080). However, of the post-acute infarction phase (intensive care,
no significant differences were found for gender, educational complications and cardiac arrest), we did not observe
level, and employment status. any significant differences (Tuble 1). However, in female
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Figure 1 Non-parametric Wilcoxon test for comparing PHT and DT (in min) for all patients with and without TDP and stratified for
women and men. The punctuation “*’ represented P<0.05. (A) The difference of PHT in men: non-TDP: 145.5 (391.3) vs. TDP: 150.0
(455.0), P=0.832. For women: non-TDP: 281.0 (978.0) vs. TDP: 108.0 (173.8), P=0.029. For the total population: non-TDP: 156.0 (469.0)
vs. TDP: 120.0 (379.0), P=0.492. (B) The difference of DT for men: non-TDP:90.0 (343.5); TDP: 120.0 (390.0), P=0.931. For women: non-
TDP: 240.0 (970.0) vs. TDP: 37.5 (127.5), P=0.032. For the total population: non-TDP: 95.0 (410.0); TDP: 75.0 (340.0), P=0.433. Data
were shown as median (IQR). PHT, pre-hospital delay time; TDP, Type D Personality.

Table 2 The correlation between two traits of TDP and PHT, DT in male and female AMI patients

Men Women
Variables Sl scores NA scores Sl scores NA scores
r P r P r P r P
PHT -0.039 0.577 -0.070 0.314 -0.150 0.326 -0.354 0.014
DT -0.024 0.737 -0.091 0.192 -0.152 0.308 -0.351 0.016

TDP, Type D Personality; PHT, pre-hospital delay time; AMI, acute myocardial infarction.

patients, we found that patients with TDP were more likely
to have complications and intensive care >3 days, although

not statistically significant (Zable S1).

Psychological characteristics of patients with TDP during
the 6 montbs prior to AMI

As displayed in Table 1, not surprisingly, patients with TDP
were more likely to report suboptimal wellbeing (P<0.0001),
depression (P<0.0001), anxiety (P<0.0001) and stress events
(P=0.003), but were less likely to be cardiac deniers (43.5%
vs. 62.8%, P=0.008).

Gender differences in PHT and DT

An interaction analysis of TDP and sex on prehospital delay
revealed a significant synergistic effect of TDP and female
sex on PHT (P=0.047) which prompted us to stratify all
further analyses by sex. As can be seen in Figure 1, we found
that the PHT and DT of female patients with TDP were
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substantially shorter compared to non-TDP female patients
(108 vs. 281 and 38 vs. 240 min, respectively). In male patients,
there was no association of TD'T on PHT or DT at all.

In order to elucidate the pronounced sex differences in
delay time associated with TDP, we performed a sensitivity
analysis on psychological differences between TDP men
and women but failed to confirm differences for anxiety
and depression. Women also did not perceive stronger
pain at AMI onset and did not report more insufficient risk
perception than their male counterparts (data not shown).
However, the proportion of women living alone was higher
(41.7% vs. 9.8%, P=0.016).

Correlation between DS14 scorve and PHT, DT

The results of the Spearman correlation analyses of TDP
subscales with delay parameters are shown in Table 2.
In women, we found that the NA score was negatively
correlated with PHT and DT (r=-0.358, P=0.014 and
r=-0.351, P=0.016 respectively). There was also a weak
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0.31 (0.06-1.63) 0.166 0.43 (0.09-2.17) 0.307 0.13 (0.01-1.45) 0.097 0.35 (0.09-1.43) 0.145

Female

*, P values at<0.05 level. Model 1 adjusted for age. Model 2 adjusted for age, cardiac denial, Model 3 adjusted for age, anxiety, depression, suboptimal wellbeing, and
stress event. PHT was categorized into 5-classification: <60, 61-120, 121-240, 241-360, >360 min. OR, odds ratio; Cl, confidence interval. TDP, Type D Personality; PHT,

pre-hospital delay time.
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negative correlation trend in men. No correlation was
found for the SI score. This may indicate that NA (but not
SI) within the TDP pattern exerts a dominant influence on
prehospital delay.

Impact of TDP on prebospital delay and patient’s decision
delay

We investigated the impact of TDP in different time
windows on prehospital DT and PHT. As can be seen in
Table 3, the univariate logistic regression analysis revealed
that the TDP was associated with arriving in an shorter
PHT classification in women (5-classification: <60, 61-120,
121-240, 241-360 and >360 min). After adjusting for
age (model 1), we found that female patients with TDP
were less likely to delay >360 min (OR =0.10; 95% CI,
0.01-0.91), and the association remained significant in the
5-classification scheme (OR =0.28; 95% CI, 0.08-0.98).
However, after further adjusting for cardiac denial (model 2),
anxiety, depression, suboptimal wellbeing, and stress event
(model 3), the significance was lost. The impact of TDP
on DT was statistically significant after adjusting for age
and cardiac denial (OR =0.15; 95% CI, 0.03-0.92). Female
patients with TDP experienced shorter decision times
(Tuble 3). Again, no statistically significant effects were
found for male patients.

Discussion

To our knowledge, this is the first comprehensive evaluation
of the impact of TDP on the prehospital delay of a
homogeneous study population of Chinese AMI patients in
the immediate wake after an acute life-threatening coronary
heart syndrome. Driven by a significant interaction of TDP
and sex on PHT, we performed stratified analyses for both
sexes disclosing a remarkable sex dimorphism. The major
finding of the present investigation is to show that women
suffering from TDP experience significant and clinically
meaningful shorter PHT and DT than their non-affected
female counterparts. While the median PHT for women
with TDP was 108 min, the corresponding delay in non-
TDP female patients summed up to a critical augmented
median PHT of 281 min. In consequence, adjusted
regression analyses confirmed this finding by showing a
highly inverse and significant OR for the >360 min and
the 5-classification time window. Most interesting, such an
association was not found in the male subgroup.

The Type D concept compiles two distinct components:
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NA and SI (25). Of note, the Spearman correlation analysis
of NA and SI components in this investigation revealed
that the NA score—again exclusively in female patients—
was significantly correlated with the two outcome factors
(PHT,DT) indicating that the “favorable” effect of TDP on
decision and delay time in women operated solely through
NA and not through SI. Neither, we found a similar
correlation for the SI component nor within the male study
group.

To the best of our knowledge, this is the second study
reporting the impact of TDP on prehospital decision
time. Moreover, our study had a bigger sample size and
simultaneously analyzed the effect of TDP on PHT. The
previously mentioned report (26) was a small retrospective
study conducted in Spain, including 16 women and 86 men.
They investigated the effects of some psychological factors,
including TDP, on patient’s decision delay, and found that
TDP may be a risk factor for more decision delay after the
cardiac event, which seems to be contrary to our research
results. It is worth noting that in this Spanish study, before
the regression model included serious consequences,
TDP did not correlate significantly with decision delay
(all samples). At this level, it is completely consistent with
our research. This may indicate that both sex and serious
consequences mediated the effect of TDP on decision delay,
and produced different effects.

Schlyter et al. focused on personality factors
and applied the five-factor model (FFM) including
neuroticism, extraversion, openness, agreeableness, and
conscientiousness. Their findings suggested no significant
association on PHT (27). Albarqouni ez /. showed that fear
of death in the face of an acute MI promoted early arrival in
coronary care emergency departments (28) and Fang er al.
evidenced that suffering from generalized anxiety disorder
(GAD) was also preventive—even after adjustment for fear
of death and depression (29). Depression has been associated
with increased prehospital delays in patients with acute
coronary syndrome (30), AMI (31), and heart failure (32).
On the other hand, evidence suggests that high scores of
denial rating facilitate clinically significant PHTs (33-35).
Counterintuitively, O'Carroll ez 4/. found that AMI patients
who waited over 4 hours prior to seeking medical help
scored lower on neuroticism, denial and health locus of
control (chance) (33).

Moreover, the impact of TDP on PHT and DT is not
entirely surprising: Michal et 4/. studied a representative
population based sample of n=2,495 subjects in Europe with
a prevalence of 33.1% suffering from TDP and evidenced
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that even after comprehensive adjustment, Type D still
remained associated with increased help seeking behavior
and utilization of health care (36). TDP in the present
investigation clusters significantly with depression, anxiety
and suboptimal wellbeing confirming a bulk of studies
which showed a strong association of TDP with various
forms of NA such as anxiety (37,38) and high self-perceived
psychosocial stress (38,39). Furthermore, TDP subjects
were more likely to live alone, to experience stronger pain
during the acute phase of the heart attack and to employ
significantly less often denial as coping style—all factors
which are likely to increase awareness of the malignant
context of the AMI.

The finding of a substantial sex dimorphism concerning
the impact of TDP on PHT and DT came unexpected.
Currently, we do not have a firm interpretation of these
findings. However, apparently for male patients, the adverse
conditions compiled in TDP do not operate as “cues for
action” and are still not effective in provoking help seeking
behavior and thus are less able to launch adequate actions.
For women, the opposite is true: the data clearly show
that women respond highly sensitive on the threatening
interoceptive stimuli.

Although TDP was not associated with acute
complications and adverse events during the early days of
hospitalization in the general population, there was a trend
for fewer adverse events (intensive care >3 days, P=0.071;
any complication, P=0.166) among female patients, which
is consistent with their fewer PHT. And previous studies
have shown that TDP was an independent predictor of
cardiovascular outcomes (13,14) despite conflicting evidence
from other studies who failed to replicate the mortality risk
of TDP (40,41). Unfortunately, this study did not follow-up
evaluation of long-term adverse events and mortality. The
favorable delay time associated with TDP in female AMI
patients, as evidenced in the present investigation, is likely
to be one of the important factors which should be taken
into consideration when discussing the mortality risk of
TDP.

The main strength of our study is the comprehensive
assessment of patients' psychological conditions based
on multi-center data and highly standardized assessment
methods during hospital care. Yet, there are study
limitations that are worth considering. First, the small
size, especially in female patients compromises advanced
subgroup analyses, therefore, replications of these results
in larger datasets would be desirable. Second, the PHT
was assessed retrospectively giving room for a recall bias
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although the onset-time was triangulated by trained and
routinely supervised personnel. In addition, up to one-
third of all patients with an AMI die without reaching a
hospital (42), selection bias could have resulted from only
accounting survivors.

Conclusions

The present study shows TDP may increase awareness of
the malignant context of the AMI in female (not in male)
patients leading to less time spent on making decisions and
thus may contribute to waste less PHT.
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Supplementary

Table S1 The medical history of the post-acute infarction phase in female TDP (n=12) and non-TDP (n=35) patients

Variables TDP Non-TDP P value
Intensive care >3 days 1(8.3) 14 (40.0) 0.071
Any complication 0(0.0) 7 (20.0) 0.166
Cardiac arrest 0(0.0) 0 (0.0) -

TDP, Type D Personality.



