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Abstract

The aim of this study was to investigate the relationship between Type D personality and health behaviors of coronary
artery disease patients and to determine the mediating effect of illness perception on this relationship. The participants
were 142 coronary artery disease patients who underwent percutaneous coronary intervention in a university hospital
in Korea. Type D personality, illness perception, and health behaviors were surveyed using structured questionnaires.
The collected data were analyzed by a series of hierarchical multiple regressions. A total of 28.9 percent patients had
Type D personality. Type D Patients were observed to have low illness perception and low health behaviors. There was
a positive correlation between illness perception and health behaviors. The direct effect of Type D personality on health
behaviors was significant (3 =—209, p=.013). However, the indirect effect of Type D personality on health behaviors via
iliness perception became low and non-significant (3 =.007, p=.934). Based on the above results, it can be concluded
that illness perception has a complete mediating effect on the relationship between Type D personality and health
behaviors. The development of interventions that can improve illness perception is needed to improve health behaviors
of Type D coronary artery disease patients.
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Introduction management to prevent recurrence and complications
(Throndson and Sawatzky, 2009).

There are various psychological factors such as depres-
sion, anxiety, stress, and social support that have been
reported to affect health behaviors of patients with CAD
(Steca et al., 2017). Among these, there is an increasing
interest in the effect of Type D personality, which has been
gradually formed with human growth and has not changed

The incidence and mortality rates of patients with coronary
artery disease (CAD) are steadily increasing due to stress,
sedentary lifestyle, and eating habits (Statistics Korea,
2013). Percutaneous coronary intervention (PCI) is consid-
ered to be the mainstay therapy for CAD because it accom-
panies less physical, mental, and economic burden than
surgery and has a higher success rate of revascularization
(Puymirat et al., 2017). However, even after successful
PCI, several complications can occur. In particular, coro- ISamsung Changwon Hospital, South Korea
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easily, on health behaviors and health outcomes of CAD
patients (Mols et al., 2010; Williams et al., 2011b). The
prevalence of Type D personality among patients with
CAD is 20 to 33 percent, which is higher than that among
the general population (Mols et al., 2010; Williams et al.,
2011b). Type D personality is characterized by negative
affectivity and social inhibition. Negative affectivity is a
tendency to experience negative feelings regardless of time
or situation. Social inhibition is the tendency to experience
limitations in behavioral interactions and emotional expres-
sions in interactions (Denollet, 2005).

People with Type D personality have been reported to
have low performance of health behaviors such as smoking
cessation, increase in physical activity, and dietary control
(Pedersen and Denollet, 2003; Williams et al., 2008).
According to a German study (Nefs et al., 2015), diabetic
patients with Type D personality did not observe the pre-
scribed healthy diets and tended to avoid counseling with
health care professionals. Their odds ratio for inadequate
health behaviors was three to four times higher than that of
non-Type D patients. In a study of health behaviors of 386
CAD patients (Ginting et al., 2016), Type D personality
was associated with lower health behaviors while control-
ling for anxiety and depression.

People with Type D personality tend to have negative
illness perception. They feel that their illness will last for a
long time and cause serious consequences, and that they
cannot control the illness. In addition, they experience pain
in the disease more intensely than those with non-Type D
personality and experience also emotional problems such
as depression and anxiety caused by the pain (Williams
et al., 2011a). Mols and Denollet (2012) reported that peo-
ple with Type D personality negatively perceived their ill-
ness and experienced more physical symptoms and
emotional reactions due to illness in a survey of 3977 can-
cer patients. Illness perception is a concept derived from
the self-regulation theory. Self-regulation theory defines
humans as active problem solvers and explains how indi-
viduals behave through recognition, coping, and appraisal
steps to reduce the perceived gap between the current and
ideal health status (Leventhal and Carmeron, 1987). Illness
perception is a self-reported belief in health, and health
behaviors can vary according to illness perception; hence,
changes in this illness perception can be the target of inter-
ventions (Broadbent et al., 2009; Petric et al., 2002;
Williams et al., 2011a). In previous studies (Park, 2014;
Seong and Lee, 2011), the more positive the illness percep-
tion was, the higher the self-care ability was. Positive ill-
ness perception was correlated health behaviors such as
cardiac rehabilitation participation, diet, exercise, and
smoking (Broadbent et al., 2009; French et al., 20006).

In summary, Type D personality affects health behaviors
and illness perceptions, and illness perception is also
an influential factor of health behaviors. Type D personality
is a relatively stabilized personality characteristic; it is

difficult to change this and promote health behaviors.
Conversely, illness perception is a variable that can be
changed through intervention. Therefore, this study aims to
provide the theoretical basis for the development of inter-
ventions that can improve the health behaviors by under-
standing the mediating effects of illness perception in the
relationship between Type D personality and health behav-
iors among CAD patients who underwent PCI. The specific
objectives of this study were to (1) assess Type D personal-
ity, illness perception, and health behaviors of study partici-
pants; (2) examine the differences in health behaviors
according to participant characteristics; (3) examine the
relationships between Type D personality, illness percep-
tion, and health behaviors; and (4) identify the mediating
effects of illness perception on the relationship between
Type D personality and health behaviors.

Methods
Design

This study used a cross-sectional survey to investigate the
mediating effects of illness perception on the relationship
between Type D personality and health behaviors in CAD
patients who underwent PCI.

Sampling and data collection

The participants were adults over 18years of age and met
the following criteria:

1. Those who had been diagnosed with CAD such as
angina pectoris and myocardial infarction in a uni-
versity hospital located in the city of Changwon in
South Korea;

2. Those who had undergone PCI;

3. Those who were in stable physical condition with-
out complications at the time of data collection;

4. Those who had no problems in cognitive function.

For the sample size, the minimum number of samples
required for multiple regression analysis was calculated
using the G-power 3.1.9 program. A total of 131 partici-
pants were required when the effect size was .15 (Williams
et al., 2011a), the power was .80, and the number of inde-
pendent variables was set at 13. We collected data of 150
CAD patients considering the dropout rate of about 10 per-
cent, and 142 of them, except the unreliable or missing
respondents, were the final participants of this study.

We received approval from the S-University Hospital
Internal Review Board for the content and procedures of
the study prior to data collection (approval no. 15-SCMC-
033-00). The data collection period was for about 2 months
from 15 July 2015 to 31 August 2015. CAD patients who
visited the cardiovascular outpatient clinic of the hospital
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Table I. Participants’ characteristics and health behaviors (N=142).
Characteristics Categories n % M=SD t/F p
Gender Male 109 76.8 47.95+9.20 A7 639
Female 33 23.2 48.81 £9.40
Age (years) <50 10 7.0 47.60 £9.32 261 .854
50-59 27 19.0 49.22 £10.52
60-69 51 35.9 48.47 £9.69
=70 54 38.0 4742820
M=SD 65.21 = 10.42
Family living Yes 113 79.6 48.07 =891 214 .831
together No 29 20.4 48.48 +10.50
Religion Yes 73 51.4 49.76 £9.12 2.17 .032
No 69 48.6 46.44 £9.08
Education None 12 85 44.16 =8.51 1.24 291
Elementary— 69 48.6 48.65+8.76
middle
=High school 6l 43.0 48.37 £9.79
Perceived High 9 6.3 53.44+9.34 2.69 .071
economic status Middle 94 66.2 48.54 £9.40
Low 39 27.5 46.00 = 8.30
Occupation Yes 66 46.5 48.74 +=9.60 .70 484
No 76 53.5 47.64 =887
Diagnosis Unstable angina 45 31.7 48.66 £9.12 .25 782
NSTEMI 39 27.5 48.53 £9.48
STEMI 58 40.8 47.50£9.24
Comorbidity Yes 122 85.9 48.56 £9.15 1.31 191
No 20 14.1 45.65 +9.46
Type of Hypertension 76 358
comorbidity? Dyslipidemia 51 24.1
Diabetes 53 25.0
Heart failure 12 5.7
Renal failure 5 1.4
Others 17 8.0
Familial history of Yes 33 23.2 47.93 £9.44 .15 .88l
heart disease No 109 76.8 4822+9.19
Duration of illness <l 38 26.8 48.34+9.96 .14 .986
(years) 1-5 74 52.1 48.13 =849
>5 30 21.1 47.96 £ 10.26
M=SD 3.61 =236

NSTEMI: non-ST-segment elevation myocardial infarction; STEMI: ST-segment elevation myocardial infarction; SD: standard deviation.

aMultiple answers allowed.

were recruited. When the patient indicated the intention to
participate, one of the researchers confirmed that he or she
met the selection criteria. The questionnaires were adminis-
tered to the participants after they signed an informed con-
sent sheet. Questionnaires were self-report, but if the patient
wanted it, the researcher read it verbally and wrote the
answer of the patient. The average time spent in completing
the questionnaire was 15 minutes.

Characteristics of study participants

A total of 142 CAD patients who underwent PCI partici-
pated in the study, with an average age of65.21 = 10.42 years

and 76.8percent of them being male. Among them,
79.6 percent were living with family and 51.4 percent fol-
lowed a religion. About a half of the participants were edu-
cated at high school or higher. At the time of the survey,
46.5 percent of the participants had a job. As for the eco-
nomic status, 66.2 percent answered “middle.”

ST-segment elevation myocardial infarction was the
most frequent diagnosis (40.8%). Most participants had
comorbidities, among which hypertension was the most
common (35.8%), followed by diabetes (25.0%) and hyper-
lipidemia (24.1%). The family history of heart disease was
reported by 23.2 percent participants. The mean duration of
illness was 3.61 = 2.36 years (Table 1).
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Measurements

Type D persondlity. Type D personality was measured using
the Korean version of Type D scale-14 (the Korean DS14)
originally developed by Denollet (2005) and translated and
validated by Lim et al. (2011). This scale consists of 2
domains, “negative affectivity” and “social inhibition,” and
a total of 14 items, each with 7 items per domain. Each item
is answered with a five-point Likert-type scale ranging
from 0 to 4 points. If the respondent’s score is more than 10
points in both areas, he or she is classified as having Type
D personality (Denollet, 2005). The reliability of the scale
reported in the previous study (Lim et al., 2011) was Cron-
bach’s «=.86 for negative affectivity and Cronbach’s
a=.80 for social inhibition. The reliability of the scale
measured in this study was Cronbach’s a=.76 for negative
affectivity and Cronbach’s a=.82 for social inhibition.

lliness perception. Illness perception was measured using
the Brief Illness Perception Questionnaire (Brief-IPQ)
developed by Broadbent et al. (2006). For this study, the
questionnaire was translated and reverse translated into
Korean with the authors’ permission, and the content valid-
ity of the scale was verified by five nursing professors and
two cardiovascular nurses with master’s degrees. The con-
tent validity index (CVI) of all the items was more than .80,
so the items of the original tool were maintained and the
Korean expressions of the two items were modified to be
easy to understand. The questionnaire consists of a total of
eight items including the consequences, timeline, personal
control, treatment control, identity, concern, understanding,
and emotional response. Response to each item ranges from
0 to 10 points, and the total score ranges from 0 to 80. The
higher the score, the more positive the illness perception.
During its development, the reliability of the questionnaire
was Cronbach’s a=.73 (Broadbent et al., 2006), and in this
study it was Cronbach’s a=.70.

Health behaviors. Health behaviors were measured using
the health behavior questionnaire of the CAD patients
developed by Choi (2013). A total of 30 items were used,
except 1 item (visiting outpatient clinic to check complica-
tion or recurrence even after PCI) that was not relevant to
the situation of the current participants, with the permission
of the original author. The final questionnaire consisted of
eight sub-domains: two items for treatment compliance,
three for disease management, five for diet, four for exer-
cise, five for daily life style, two for sleep, six for stress,
and three for emergency situation. Each question is
answered with a four-point Likert-type scale ranging from
0 to 3. The possible range of scores is from 30 to 90. The
higher the score, the better the health behavior. During its
development, the reliability of the questionnaire was Cron-
bach’s a=.87 (Choi, 2013), and in this study it was Cron-
bach’s a=.78.

Statistical analysis

The collected data were analyzed using the SPSS/WIN
23.0 program (IBM Corp., Armonk, NY) as follows:

1. General characteristics and disease-related charac-
teristics of the participants were presented as fre-
quency, percentage, mean, and standard deviation;

2. The differences in health behaviors according to the
characteristics of the participants were tested using
t-test and ANOVA. Scheffe’s test was used for post
hoc test;

3. The relationships between Type D personality, ill-
ness perception, and health behaviors were analyzed
using ¢-test and Pearson’s correlation coefficient;

4. To test the mediating effect of illness perception, a series
of hierarchical multiple regressions were performed
according to Baron and Kenny’s (1986) procedures;

5. Sobel test (Preacher and Hayes, 2008) was con-
ducted to verify the significance of the mediating
effect of illness perception on the relationship
between Type D personality and health behaviors.

Results

Type D personadlity, iliness perception, and
health behaviors of the study participants

If the participant’s Type D scale-14 score was more than 10
points in both domains, he or she was classified as a D-type
personality according to the criteria proposed by Denollet
(2005). A total of 28.9 percent participants were classified
as having Type D personality. Their mean score on negative
affectivity was 13.34 =2.38 and that on social inhibition
was 13.80 £2.60. The mean score of the non-Type D par-
ticipants was 4.63 +=3.59 for negative affectivity and
5.81 = 5.25 for social inhibition (Table 2).

The mean of the total score of illness perception was
41.64 = 13.22. Among the eight items, the score for the
timeline item (how long do you think your illness will con-
tinue?) was the lowest at 1.18 = 2.23, and for the treatment
control item (how much do you think your treatment can
help your illness?) was the highest at 7.16 =2.67. The
mean of the total score of the participants’ health behaviors
was 48.15*=9.22. Among the sub-domains, the score on
“treatment compliance” was the highest at 5.14 = .92 and
“disease management” was the lowest at 2.88 = 1.75.

Differences in health behaviors according to
participant characteristics

Results of analyzing the difference in health behaviors
according to participant characteristics revealed a signifi-
cant difference according to religion. The health behaviors
of the participants following a religion were significantly
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Table 2. Type D personality among study participants Table 4. Results of hierarchical regressions for mediating
(N=142). effects (N=142).
Personality  n (%) Negative affectivity, Social inhibition,  Paths SE B t b
M=SD M=SD

Type D personality > health .62 -209 -2.53 013
Type D 41 (28.9) 13.34+238 13.80 =2.60 behaviors
Non-Type D 101 (71.1)  4.63+3.59 5.81 525 Type D personality —»illness  2.18 -.486 -647 <.00l
Total 142 (100.0) 7.14=5.14 8.11 =5.89 perception

Type D personality —>health  1.77  -.007 -.08 934
SD: standard deviation. behaviors

lliness perception — health .06 415 4.79  <.00l
Table 3. lliness perception and health behaviors according to behaviors
Type D personality (N=142). SE: standard error.
Variables Type D Non-Type D t p

(n=41) (n=101)
lliness
M=SD M=SD perception
B=-.486
lliness perception 31.58 +9.33 45.72+ 1230 7.40 <.001 (o=-001)
Health behaviors 44.80 = 7.07 4951 £9.66 321 .002
SD: standard deviation. gprseoﬁa"w T Heolth behavior
(p=1934)

higher than the behaviors of those not following one
(t=2.17, p=.032). Conversely, there was no significant dif-
ference in health behaviors according to age, family living
together, education level, economic status, present occupa-
tion, comorbidity, family history, diagnosis, and duration of
illness (Table 1).

Relationship between Type D personality, illness
perception, and health behaviors

In the process of examining the relationship between the
variables, we analyzed the differences in the two variables
according to Type D personality, because Type D personal-
ity was the categorical variable. The mean score of illness
perception of Type D participants was significantly lower
than that of non-Type D participants (1=7.40, p <.001). In
addition, the mean score of health behaviors of Type D par-
ticipants was significantly lower than that of non-Type D
participants (r=3.21, p=.002; Table 3).

Pearson’s correlation analysis was used to examine the
relationship between illness perception and health behav-
iors. There was a statistically significant correlation
between illness perception and health behaviors (r=.43,
p<<.001). In other words, the more positive the partici-
pants’ perception of disease, the higher their performance
of health behaviors.

The mediating effect of iliness perception on the
relationship between Type D personality and
health behaviors

The tolerance limits of data were higher than the reference
value of .1 and all variation inflation factor values were

Figure I. A model for the mediating effect of illness perception.

much smaller than the reference value of 10. Since there
was no problem of multicollinearity, the assumption for
regression analysis was satisfied. Univariate analysis
showed that there was a difference in the health behaviors
according to the religions of the participants. We adjusted
the effect of religion by entering it as a control variable in a
series of regression analyses. The mediating effect of ill-
ness perception was analyzed according to the three steps
of Baron and Kenny (1986). In a series of multiple hierar-
chical regression analysis, religion did not have a signifi-
cant effect.

As a result of step 1 analysis, the independent variable,
Type D personality, had a significant effect on the depend-
ent variable, health behaviors (3 =-.209, p=.013). In step 2
analysis, the influence of Type D personality on the mediat-
ing variable, illness perception, was also significant
(B=-.486, p<<.001). Finally, in step 3 analysis, the com-
bined effect of Type D personality and illness perception on
health behaviors was also significant (3=.415, p<.001).
At this step, the standardized coefficient (), which was the
influence of Type D personality on health behaviors, was
smaller than that in step 1 and was not statistically signifi-
cant (B=-.007, p=.934). On controlling illness perception,
the absolute regression coefficient of Type D personality
decreased, and the correlation between Type D personality
and health behaviors changed to being non-significant.
Therefore, illness perception between these two variables
can be interpreted as having a complete mediating effect
(Table 4 and Figure 1). Sobel test showed that the direct
effect of Type D personality on health behaviors was not
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significant and the mediating effect of illness perception
was significant (Z=-4.29, p <.001).

Discussion

In this study, we observed that illness perception com-
pletely mediates the effects of Type D personality on health
behaviors of CAD patients who underwent PCI. Type D
personality is characterized by negative affectivity and
social inhibition (Denollet, 2005). Type D patients have
negative thoughts on their illness (Williams et al., 2011a),
and patients’ illness perception strongly affects their health
behaviors and outcomes (Juergens et al., 2009). The results
of this study suggest the importance of illness perception as
a mechanism to explain the link between Type D personal-
ity and unhealthy behavior in CAD patients.

In this study, the illness perception of Type D patients
was lower than that of non-Type D patients. These results
can be interpreted as the influence of negative affectivities,
which are the personality traits of Type D patients, on the
formation of illness perception. Similar to our results,
Williams et al. (2011a) studied the relationship between
Type D personality and illness perception in patients with
myocardial infarction and reported that illness perception
was lower in Type D patients. In a study by Li et al. (2017)
on peritoneal dialysis patients, patients with Type D per-
sonality had more negative beliefs about their illness. In
general, Type D patients are more worried about their ill-
ness, less understanding, and emotionally depressed (Nefs
etal., 2015).

The association between illness perception and health
behaviors can be explained by the self-regulation systems
theory of health. According to the self-regulatory model
(Leventhal and Carmeron, 1987), individuals first form
cognitive and emotional representations when faced with
illness or health threats. Next, they adopt their behaviors to
cope with it, and finally they appraise the efficacy of their
own health behaviors. In this continuous and cyclical self-
regulatory process of behavior, the illness representations
play an important role. Patients form their own emotional
representation such as fear, anger, and distress as well as
cognitive representations including identity, consequences,
cause, timeline, and control of their illness (Broadbent
et al., 2006). These representations guide subsequent cop-
ing strategies and health behaviors such as compliance to
health recommendations (Leventhal and Carmeron, 1987).
The important role of illness perception and coping in
health conditions has been confirmed in a recent meta-anal-
ysis (Dempster et al., 2015).

As a result of this study, it was revealed that illness per-
ception has a complete mediating effect on the relationship
between Type D personality and health behaviors. In other
words, illness perception is a significant variable for
enhancing health behaviors in relation to Type D personal-
ity and health behaviors, and Type D personality indirectly

affects health behaviors through illness perception. At first
glance, this result may seem to contradict the results of sev-
eral previous studies suggesting a simple association
between Type D personality and health behaviors (Ginting
et al., 2016; Nefs et al., 2015; Williams et al., 2011b). In
addition, Williams et al. (2011a) reported that Type D per-
sonality in myocardial infarction patients had a significant
correlation with illness perception and could lead to nega-
tive health outcomes. A study of patients with rectal cancer
(Mols and Denollet, 2012) and a study on peritoneal dialy-
sis patients (Li et al., 2017) reported that Type D personal-
ity correlated with negative illness perception. All of the
above-mentioned studies used univariate analyses such as
mean comparison or correlation coefficient between Type
D personality, illness perception, and health behaviors. On
the other hand, in this study, we have presented the relation-
ship between Type D personality, illness perception, and
health behaviors in more detail by testing a mediating effect
of illness perception using the multivariate regression
model.

Cao et al. (2016) presented a systematic review of four
intervention studies for cardiovascular patients with Type
D personality. Although the interventions improved the
outcomes of Type D patients, they were more effective for
non-Type D patients. The authors suggested that it was
necessary to improve the illness perception in order to
increase the efficiency of intervention for Type D patients.
Several previous studies have developed and applied
intervention programs to raise illness perception.
Broadbent et al. (2009) developed an intervention pro-
gram to improve illness perception in patients with myo-
cardial infarction. This program allowed patients to
assess, plan, intervention, recover, and evaluate health
behaviors and to plan healthy recovery after discharge.
Petrie et al.’s program for patients with myocardial infarc-
tion was designed to seek changes in health behaviors and
recovery of function beginning with the perspective of the
individual patient’s illness and gradually expanding inter-
ventions (Petrie et al., 2002). In this way, the intervention
program to raise illness perception not only includes mere
education or rehabilitation training but also positively
promotes awareness of the individual’s illness, ultimately
enhancing the health behaviors for positive prognosis of
the disease. Those interventions in Cao et al.’s (2016)
review added socio-psychological counseling or medita-
tion to basic cardiac rehabilitation program, but were not
specifically designed for Type D patients. Interventions
for Type D patients need to be individualized strategies
and may focus on improving mood and health status,
health-related behaviors, and interpersonal functioning
(Pelle et al., 2012). Despite the high prevalence of Type D
personality in CAD patients, interventions designed for
Type D CAD patients are limited. Therefore, it is recom-
mended that individualized interventions in the context of
Type D personality be developed.
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This study is meaningful in that it provided directions
for nursing intervention by verifying the mediating
effect of illness perception on the relationship between
Type D personality, which is relatively difficult to
change, and health behaviors of CAD patients. However,
since a cross-sectional design was adopted in this study,
it is difficult to discuss the causal relationship between
the variables clearly. In other words, the mediating effect
observed here is not a causal relationship according to
time difference but a regressive relationship between the
measured variables. Therefore, it is appropriate to look
at it provisionally, and it is necessary to confirm the
mediating effect of illness perception through longitudi-
nal studies. Based on the results of this study, it is neces-
sary to confirm the effects of illness perception
intervention program to increase the health behaviors of
Type D patients with CAD.

Conclusion

This study analyzed the mediating effects of illness percep-
tion on the relationship between Type D personality and
health behaviors in CAD patients after undergoing PCI. Of
the total 142 CAD patients, 28.9 percent had Type D per-
sonality. The presence of Type D personality in CAD
patients was observed to predict health behaviors and ill-
ness perception significantly. However, Type D personality
was observed to only indirectly affect health behaviors. In
other words, illness perception can completely mediate the
relationship between the two variables. Therefore, the
development and application of interventions to improve
illness perception of patients with CAD may improve their
health behaviors and, ultimately, prevent recurrence and
improve quality of life. We propose a rigorous analysis of
the causal relationship between these variables through lon-
gitudinal or experimental studies.
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