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Abstract: Objective: The objective of the present study is to examine the association between Big
Five personality traits and self-rated health (SRH) among individuals with coronary heart disease
(CHD), and to compare this relationship with that of healthy control participants, which is of
importance as SRH can be a determinant of outcomes. Methods: The current study used data from
566 participants with CHD with a mean age of 63.00 (S.D. = 15.23) years old (61.13% males) and 8608
age- and sex-matched healthy controls with a mean age of 63.87 (S.D.= 9.60) years old (61.93% males)
from the UKHLS. The current study used predictive normative modelling approaches, one-sample
t tests, a hierarchical regression, and two multiple regressions. Results: The current study found
that CHD patients have significantly lower Conscientiousness (t(565) = −3.84, p < 0.001, 95% C.I.
[−0.28, −0.09], Cohen’s d = −0.16) and SRH (t(565) = −13.83, p < 0.001, 95% C.I. [−0.68, −0.51],
and Cohen’s d = −0.58) scores compared to age and sex-matched healthy controls. Moreover, health
status (controls vs. CHD patients) moderated the links between Neuroticism, Extraversion and
SRH. Specifically, Neuroticism (b = −0.03, p < 0.01, 95% C.I. [−0.04, −0.01]), Openness (b = 0.04,
p < 0.001, 95% C.I. [0.02, 0.06]), and Conscientiousness (b = 0.08, p < 0.001, 95% C.I. [0.06, 0.10])
were significant predictors of SRH in healthy controls, whereas Conscientiousness (b = 0.08, p < 0.05,
95% C.I. [0.01, 0.16]) and Extraversion (b = −0.09, p < 0.01, 95% C.I. [−0.15, −0.02]) were significant
predictors of SRH in CHD patients. Conclusion: Based on the close associations between personality
traits and SRH, and the subsequent impact on patient outcomes, the results of this study should be
taken into consideration by clinicians and health professionals when developing tailored treatment
and intervention programs for their patients.
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1. Introduction

The most common cause of mortality in the world is coronary heart disease (CHD) [1].
As a result, CHD is the leading cause of morbidity and death in the elderly and places a
significant financial strain on the healthcare system [2]. Self-rated health (SRH) is a simple
measure of the subjective perception of one’s own health that has good predictive validity,
as shown by its association with mortality, morbidity, and functional status [3,4]. Moreover,
these associations are still held even after adjustments are made for sociodemographic,
clinical, and behavioral risk factors [5].

These findings are being applied to the cardiological field [6–8], where it has been
found that SRH may be predictive of cardiac events [7,8] and mortality [6]. Particularly, the
findings support the use and endorsement of SRH as a supplementary outcome measure
in clinical trials. Some have [9] used SRH as an additional part of routine risk assessment
in clinical settings [10]. The rationale behind this is that SRH can convey subjective evalu-
ation information that cannot be captured by existing clinical measures [11]. Regarding
the association between CHD and SRH, Orimoloye et al. [12] suggested that SRH can be
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used as an excellent measure of CHD risk. In comparison to the 2013 College of Cardi-
ology/American Heart Association atherosclerotic cardiovascular disease risk score [12],
SRH’s combinations with artery calcium score demonstrate similar risk discrimination for
CHD and cardiovascular disease events. Indeed, SRH serves as an independent predictor
for CHD [13].

However, the incorporation of information into subjective ratings of health, either
consciously or subconsciously, has been a topic of debate. Recent research suggests that,
in addition to the use of demographic and medical data, individuals’ conscious repre-
sentation of health complaints, such as fatigue, tiredness, and weakness, which reflect
the acknowledged severity of symptoms [14–17], as well as the awareness of somatic re-
actions and interoceptive processes which are sensed but not necessarily linked to the
aforementioned health complaints and interoceptive processes, such as heartbeat, are two
dimensions through which SRH may reflect an individual’s perception [18–20]. Addition-
ally, research has shown that the self-perception of health that patients develop about the
disease itself is an important determinant of different aspects of recovery, an assertion
backed by some theoretical models. For instance, the common-sense model (CSM) put forth
by Leventhal et al. [21,22] claims that people consider factors such as perceived controlla-
bility through reliance on individual coping mechanisms, experienced symptoms that are
attributed to “the illness (identity), beliefs about the factors responsible for it (cause), impact
on quality of life and functional capacity (consequences), beliefs about time course and
cyclicity (acute/chronic and cyclical timeline), perceived controllability through personal
coping behaviours and medical treatment (personal and treatment control), presence of
negative emotions related to the illness (emotional representations) and degree of overall
understanding of the condition (coherence)” [23]. These theories suggest that the self-
perception of health is guided by personal, environmental, and cultural factors, and that
these also determine coping strategies. Thus, dispositional factors such as personality, as
captured by the Big Five test, can affect self-perception of health. Several cohort studies
have reported a negative association between Neuroticism and SRH, while a positive
association has been observed between SRH and Extraversion, Openness, Agreeableness,
and Conscientiousness [24]. In the context of heart disease, illness representations can
predict the chance of in-hospital complications [25], physical functioning and disability
after discharge [26], and attendance of rehabilitation programs [27].

Despite their importance, prior research has not investigated the personality factors
associated with SRH among individuals with CHD. We wondered if CHD could moderate
the associations between personality traits and SRH. Therefore, the current study aims to
examine the relationship between Big Five personality traits and SRH in CHD patients, and
to compare these findings to the results obtained from healthy controls. This investigation
is important because SRH is a crucial determinant of outcomes.

2. Methods
2.1. Data

Understanding society: the UK Household Longitudinal Study (UKHLS), which has
been gathering yearly data from the original sample of UK homes since 1991, was the source
of the data utilized in the study [28]. Please refer to https://www.understandingsociety.ac.
uk for the details of this study (accessed on 25 August 2022). In Wave 1, all participants
initially answered a question about whether they had received a clinical diagnosis of
CHD (collected between 2009 and 2010). Next, up to Wave 3, individuals were once more
asked if they had just received a CHD diagnosis. Participants who indicated that they had
been diagnosed with CHD at Wave 1, Wave 2, or Wave 3 were considered as people with
CHD and vice versa. Wave 3 also collected information about personality, demographics,
and psychiatric distress items (collected between 2011 and 2012). The patients who had
not received a clinical diagnosis of CHD were chosen as controls since they were age
and sex matched. Participants with any relevant missing data were also excluded from
further analysis. Consequently, there were 8,608 healthy controls with a mean age of

https://www.understandingsociety.ac.uk
https://www.understandingsociety.ac.uk


Healthcare 2023, 11, 1645 3 of 10

63.87 ± 9.60 years old (61.93% men) and 566 patients with CHD who had a mean age of
63.00 ± 15.23 years (61.13% males). In Table 1, descriptive statistics are shown.

Table 1. Descriptive statistics for healthy control and CHD patients at Wave 3.

Healthy Controls (N = 566) CHD Patients (N = 8608)
Mean S.D. Mean S.D.

Age 63.87 9.60 63.00 15.23
Monthly income 1543.92 1525.34 1380.76 1112.09

SRH 3.24 1.13 2.51 1.18
GHQ-12 10.53 5.06 11.86 5.83

Neuroticism 3.25 1.46 3.49 1.50
Agreeableness 5.65 1.05 5.57 1.14

Openness 4.47 1.36 4.33 1.44
Conscientiousness 5.55 1.13 5.32 1.18

Extraversion 4.49 1.37 4.49 1.34
N % N %

Sex
Male 5331 61.93 346 61.13

Female 3277 38.07 220 38.87
Highest educational

qualification
Below college 6397 74.31 441 77.92

College 2211 25.69 125 22.08
Legal marital status

Single 3032 35.32 224 39.58
Married 5576 64.78 342 60.42

2.2. Measures
2.2.1. CHD

Self-reported cardiovascular disease’s veracity has been confirmed, as indicated by its
consistency with medical records (e.g., [29]). The question in Wave 1 was “Have you ever
been informed that you have any of these disorders by a doctor or other health professional?
Heart illness.” Participants in subsequent waves were questioned about whether or not
they had recently received a CHD diagnosis.

2.2.2. Personality Traits

The 15-item Big Five Inventory [30], with a Likert scale ranging from 1 (“disagree
strongly”) to 5 (“agree strongly”), was used to assess personality. When necessary, scores
were reverse-coded. You may obtain the precise set of inquiries that were posed to par-
ticipants: https://www.understandingsociety.ac.uk/documentation/mainstage/dataset-
documentation/term/personality-traits?search_api_views_fulltext= (accessed on 25 Au-
gust 2022).

2.2.3. SRH

On a scale from 1 (excellent) to 5 (very poor), participants replied to the question, “In
general, would you describe your health is...” This particular subjective health measurement
has a modest level of reliability (e.g., [31]). When the SRH score was reverse-coded, a higher
score indicated greater health.

2.2.4. Control Variables

Age, sex, monthly income, greatest level of education attained, married status, and psy-
chological distress as determined by the GHQ-12 were among the demographic factors [32].
Please refer to Table 1 for the specific coding of these variables.

https://www.understandingsociety.ac.uk/documentation/mainstage/dataset-documentation/term/personality-traits?search_api_views_fulltext=
https://www.understandingsociety.ac.uk/documentation/mainstage/dataset-documentation/term/personality-traits?search_api_views_fulltext=
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2.3. Analysis

This study employed a predictive normative modeling approach to examine differ-
ences in Big Five personality traits and SRH between healthy individuals and those with
CHD. The approach involved training six generalized linear models with demographics
and psychological distress as the predictors and personality traits and SRH as the predicted
variables in healthy controls. The same linear models were then applied to CHD patients
to predict their estimated personality trait scores and SRH by using the demographics
and psychological distress as predictors. Differences in personality characteristics and
SRH between CHD patients and healthy controls were assessed using one-sample t tests.
This approach gives more advantages than paired-sample t tests because it can control for
demographic confounders and does not require equal sample sizes. To analyze how per-
sonality traits relate to SRH in healthy controls and CHD patients differently, a hierarchical
regression was conducted. We performed this by taking age, monthly income, highest edu-
cational qualification, marital status, psychological distress, CHD status (healthy controls
= 0 and CHD patients = 1), and personality traits, including Neuroticism, Agreeableness,
Openness, Conscientiousness, and Extraversion, as well as personality traits by CHD status
interactions [33], and feeding them into regression models as predictors, with SRH serving
as the predicted variable. In the final step, two multiple regression analyses were per-
formed to examine the relationship between demographic variables, psychological distress,
and personality traits as the predictors, and SRH as the outcome variable. The regression
analyses were conducted separately for healthy controls and CHD patients. MATLAB
2018a was used as the statistical software.

3. Results

The present investigation aimed to examine the relationship between Big Five person-
ality traits and SRH in patients with coronary heart disease (CHD) and compare it with
that of healthy controls. The results indicated that CHD patients had significantly lower
Conscientiousness (t(565) = −3.84, p < 0.001, 95% C.I. [−0.28, −0.09], Cohen’s d = −0.16)
and SRH (t(565) = −13.83, p < 0.001, 95% C.I. [−0.68, −0.51], Cohen’s d = −0.58) scores
than healthy controls after controlling for demographics. Moreover, significant interactions
were observed between Neuroticism (Figure 1; b = 0.08, p < 0.01, 95% C.I. [0.02, 0.14]) and
Extraversion by CHD status (Figure 2; b = −0.07, p < 0.05, 95% C.I. [−0.14, −0.01]), with the
overall hierarchical regression model explaining 24.4% of total variances. The multiple re-
gression model accounted for 22.3% (R2 = 0.223) of the total variance in SRH among healthy
controls, with Neuroticism (b = −0.03, p < 0.01, 95% C.I. [−0.04, −0.01]), Openness (b = 0.04,
p < 0.001, 95% C.I. [0.02, 0.06]), and Conscientiousness (b = 0.08, p < 0.001, 95% C.I. [0.06,
0.10]) serving as significant predictors. However, in CHD patients, the regression model
accounted for 28.9% (R2 = 0.289) of the total variance, with Conscientiousness (b = 0.08,
p < 0.05, 95% C.I. [0.01, 0.16]) and Extraversion (b = −0.09, p < 0.01, 95% C.I. [−0.15, −0.02])
as significant predictors of SRH (Table 2).
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Table 2. The estimates (b) of multiple regression models for healthy controls and CHD patients by
taking demographics, psychological distress, and personality traits as the predictors and SRH as the
predicted variable. All numbers are rounded up to two digits.

Healthy Controls (N = 566) CHD Patients (N = 8608)

Age −0.01 *** −0.02 ***
Sex 0.20 *** 0.29 **

Monthly income 0.00 *** 0.00 ***
Highest educational

qualification 0.26 *** 0.14

Legal marital status 0.15 *** 0.07
Psychological distress −0.08 *** −0.07 ***

Neuroticism −0.02 ** 0.02
Agreeableness −0.01 −0.01

Openness 0.04 ** 0.02
Conscientiousness 0.08 *** 0.08 *

Extraversion 0.00 −0.09 **
R2 0.223 0.289

* p < 0.05 ** p < 0.01 *** p < 0.001.

4. Discussion

The current study’s objective was to examine the relationship between the Big Five
personality characteristics and SRH in CHD patients and to compare the findings to those
from healthy controls. According to the current study, compared to healthy controls of
the same age and sex, CHD patients’ Conscientiousness and SRH scores are considerably
lower. Moreover, CHD status moderates the links between Neuroticism, Extraversion and
SRH. Specifically, Openness, Neuroticism, and Conscientiousness are significant predictors
of SRH in healthy controls, whereas Conscientiousness and Extraversion are significant
predictors of SRH in CHD patients.

Big Five personality traits and CHD have not yet been fully studied in the literature,
although prior research has revealed that Type A (the tendency of competitive, aggressive,
hostile, and pressured of time) [34–38] and Type D (characterized with high negative
affectivity combined with high levels of social inhibition) personality are major risk factors
for CHD [39,40]. However, less is known about how the Big Five is related to CHD. The
current study found that CHD patients are less conscientious, which can be explained by
the fact that in general low Conscientiousness scores are linked to lower rates of prosocial
and health-promoting activities [41]. Moreover, diseases such as CHD may physically
prevent people from being task-focused and doing things thoroughly and orderly rather
than being disorganized. However, this seems to contradict another previous study [42],
which concluded that individuals with incident CHD have significantly lower Openness
and Extraversion scores. This inconsistency may be explained by the small-sized sample in
the previous study. The current study also found that CHD patients have poorer SRH with
a medium effect size, indicating that CHD patients may consciously know that their health
is impaired as a result of CHD. This finding is also consistent with many other previous
studies [12,13].

In both healthy controls and CHD patients, we found that Conscientiousness emerges
as the personality trait that exhibits a positive correlation with SRH, which is in line
with prior research findings. Previous studies have suggested that Conscientiousness is
associated with health-promoting practices like physical activity [43], and fewer harm-
ful behaviors, such as smoking and alcohol consumption [44–46]. These health-related
behaviors may ultimately impact SRH in a positive or negative manner. In addition, Con-
scientiousness is negatively related to the risk of chronic diseases [47] such as obesity [48].
Few depressive symptoms can be seen over time in people with better SRH [49]. Previous
research has also shown that higher Conscientiousness is associated with faster walking
speed, better lung function, and stronger grip strength [50], which may result in positive
SRH. This connection may also be due to biological causes. In fact, Conscientiousness is
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linked to improved inflammatory, metabolic, and cardiovascular indicators [50,51], as well
as to better cardiorespiratory fitness [52], which may then relate to better SRH.

However, Neuroticism was found to be negatively associated with SRH, and Openness
was positively associated with SRH in healthy controls but not in CHD patients, which
seems to be consistent with previous studies. Neuroticism has been found to have a
negative association with objective health measures, which include behavioral markers
like walking speed (e.g., [53,54]) and biological dysfunction [55]. Moreover, Neuroticism
is a consistent predictor of poor health outcomes [49]. Furthermore, research suggests
that individuals with elevated levels of Neuroticism tend to exhibit a negative bias in
their perceptions of the world, leading them to evaluate their own health as being poorer
than objective measures would indicate [56]. Moreover, high Openness is associated with
more physical activities [43], better physical functions [53,54], and a lower inflammation
rate [51], which may then lead to better SRH. CHD patients may be unable to participate
in physical activities due to their physical constraints and a higher inflammation rate [57],
which may then break the link between Openness and SRH in CHD patients. Extraversion
is negatively related to SRH in CHD, but not in healthy controls. This can be explained
as, although people with high Extraversion can obtain positive health outcomes through
positive emotionality, social relationships, and support [58], which can lead to better SRH,
CHD patients generally have lower positive emotionality and fewer social supports [59].
Individuals with high extroversion may be prone to seek out social experiences and rewards
in risky behaviors [60] such as substance use [61], which may be especially true when they
have chronic conditions such as CHD.

5. Limitations

Despite the notable strengths of the present study, such as a robust sample size, utiliza-
tion of age and sex-matched healthy controls, and rigorous control of sociodemographic
variables and psychological distress, a few limitations remain. One limitation of the present
study is its cross-sectional design, which precludes the establishment of causal relationships.
Future studies should use a longitudinal approach to understand whether personality traits
cause better or worse SRH and to determine if SRH causes higher or lower personality trait
scores. A second limitation is that the current study relied on self-reported measures [62],
which can be subject to bias. The outcomes from the current study should be verified
in future research using more objective measures. Predictive normative models may not
always generalize well to other populations or settings. Therefore, the model’s predictive
performance may be limited to the specific context in which it was developed and may not
apply to different populations or settings without appropriate validation. Future studies
should focus on other populations as well.

6. Conclusions

In sum, the present study aimed to examine the relationship between personality
traits and SRH among individuals with CHD, and to compare these associations with
those observed in healthy controls. The findings revealed that, in comparison to age- and
sex-matched healthy controls, CHD patients reported significantly lower scores on mea-
sures of Conscientiousness and SRH. Moreover, CHD status moderated the links between
Neuroticism and Extraversion and SRH. Specifically, Openness and Conscientiousness
were significant predictors of SRH in healthy controls, whereas Conscientiousness and Ex-
traversion were significant predictors of SRH in CHD patients. There are some implications
of the current study as well. As personality traits are directly associated with SRH, which is
itself related to outcomes [63], the results of this study should be taken into consideration
by clinicians and health professionals when developing tailored treatment and intervention
programs for their patients.
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