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Abstract

The present paper examines the relationship between coronary heart disease and emotional intelligence. Fifty six
patients with coronary heart disease and equal number of controls who had no indications of heart disease
participated in the study. Two self-report questionnaires which assess components of trait emotional intelligence
such as emotion perception, emotion regulation, emotion expression and use of emotions were given to all
subjects. As hypothesized, the results emerged from the study indicated that facets of trait emotional intelligence
such as decreased ability to use and regulate emotions as well as frequency of negative expressiveness are
associated with incidence of coronary heart disease. The discussion focuses on the role and applications of trait
emotional intelligence in the clinical domain.
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1. Introduction

Cardiac disease, presently the leading cause of death worldwide has been a cause of suffering for centuries
(Sandison, 1967; Moodie, 1923). Speculations about the actiology of heart disease date back to Hippocrates
(Aschoff, 1933; Harris, 1973; Parry, 1799). In most cultures, negative affect and stressful situations exceeding an
individual’s ability to cope have been implicated in adverse cardiac events (Lewis, 2005). Modern researchers
have long suspected that there could be a seed of truth in this anecdotal wisdom (Boshes, 1958; Cerny,
Dolezalova, Pokorna, & Jirak, 1975; Friedman & Rosenman, 1964; Rangell, 1951) but lacked the methodology
and psychometric tools necessary to establish a relationship between adverse emotional experiences of
individuals and the occurrence of heart disease, particularly coronary heart disease (CHD). Advances in
psychology and the development of new comprehensive models for the impact of emotions on health outcomes
have facilitated research of this unexplored area on the interface between psychology and medicine (Gallo,
Ghaed, & Bracken, 2004).

Thus far there is a growing body of evidence linking CHD to mental diseases such as overt anxiety and
depression (Day, Freedland, & Carney, 2005; Denollet, Strik, Lousberg, & Honig, 2006; Kubzansky, Cole,
Kawachi, Vokonas, & Sparrow, 2006; Panagiotakos, Pitsavos, Chrysohoou, Stefanadis, & Toutouzas, 2002;
Rugulies, 2002; Strik, Denollet, Lousberg, & Honig, 2003).

Research on the cardiac aftereffects of suboptimal psychological states within the range of normal behavior has
also been significant albeit less conclusive (Scheidt, 2000; Trichopoulos, Katsouyanni, Zavitsanos, Tzonou,
& Dalla-Vorgia, 1983; Zyzanski, Jenkins, Ryan, Flessas, & Everist, 1976). Moreover, much attempt has been
made for the evaluation of the impact of stress-related emotions and cognitions such as anger and hostility
(Mittleman, Maclure, Sherwood, Mulry, Tofler, Jacobs, Friedman, Benson, & Muller, 1995), certain personality
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types (Kawachi, Sparrow, Kubzansky, Spiro, Vokonas, & Weiss,1998) and aspects of negative affectivity
(Pitsavos, Panagiotakos, Lentzas, & Stefanadis, 2005; Tennant & McLean, 2001) on the incidence and clinical
evolution of CHD.

Most pioneer efforts, however, have failed to use an operational model for measuring, interpreting, and
conceptualizing potential emotional factors in CHD (Williams, Kiecolt-Glaser, Legato, Ornish, Powell, Syme, &
Williams, 1999). As a result, various vaguely defined constructs such as “emotional vitality” (Kubzansky &
Thurston, 2007), “emotional distress” (Lipp, Pereira, Justo, & de Matos, 2006) and “negative emotions” (Smith,
2001; Gallo & Mathews, 2003) have been employed by scientists in an effort to sketch the emotional orientation
of CHD.

As indications towards the beneficial effects of psychosocial interventions in CHD patients accumulate (Linden,
2000), the need for a concise theory around the heart-mind/emotions relationships emerges stronger than ever.
The present study is an attempt towards this end by examining whether the theoretical model of trait emotional
intelligence (EI) can be efficient for the description of psychological determinants of heart disease.

Emotional intelligence (EI) is a relatively new construct in psychology. Its distal roots go back to the concept of
“social intelligence” introduced by Thorndike (1920) and to the “non-intellective” elements of intelligence such
as affective, personal and social factors developed by Wechsler (1940). Its proximal roots lie in work pertaining
to psychotherapy treatments (Leuner, 1966), promotion of personal and social improvement (Beasley, 1987;
Payne, 1986) and to the idea of multiple intelligences proposed by researchers like Gardner (1983) and Sternberg
(1985).

Salovey and Mayer (1990) proposed the first theoretical model, which defined the construct of EI as a “subset of
social intelligence that involves the ability to monitor one’s own and others’ feelings and emotions, to
discriminate among them and to use this information to guide one’s thinking and actions” (p. 189) (see also
Mayer & Salovey, 1997). A number of different definitions of the construct followed -including Goleman’s
account in his best-selling book (1995)-, which have failed to provide a universally accepted operational model
of EI. Instead, they distinguish between two types of EI: trait (or trait emotional self-efficacy) EI and ability (or
cognitive-emotional abilty) EI on the basis of the measures (self-report vs maximum performance questionnaires)
used to assess EI (Petrides & Furnham, 2001; Petrides, Frederickson, & Furnham, 2004; Petrides, Pita, &
Kokkinaki, 2007). A content analysis performed by Petrides and Furnham on the salient operational definitions
of EI (2001) revealed its 15 distinct components, namely: adaptability, assertiveness, emotion expression,
emotion management, emotion perception, emotion regulation, impulsiveness, relationship skills, self-esteem,
self-motivation, social competence, stress management, trait empathy, trait happiness and trait optimism (see
also Petrides et al., 2004).

The studies focused on the implications of trait EI in the educational and occupational domains, which show that
EI is positively related to academic performance and behavior at school (Author, 2004; Parker, Summerfeldt,
Hogan, & Majeski, 2004; Petrides et al., 2004; Reiff, Hatzes, Bramel, & Gibbon, 2001; Mayer, Roberts, &
Barsade, 2008) and job performance and job satisfaction (Wong & Law, 2002; see also Mayer et al., 2008)
suggest that future research should focus on the implications of EI in clinical settings. The present study provides
a step towards this direction by examining relationships between trait EI and cardiovascular health.

Focused on several components of trait EI such as emotion expression, emotion perception and emotion
regulation, the study aims to examine whether the scores on psychometric tools for measuring trait EI are
associated with occurrence of CHD in Greek urban population while taking into account already identified
highly significant risk factors for the disease, namely, age, gender, cigarette smoking, presence of hypertension,
obesity and family history of CHD (Panagiotakos, et al., 2002; O’Donnell & Elosua, 2008). It was hypothesized
that perceived ability to use, regulate and express emotions as well as frequent expression of positive emotions
would be associated with decreased incidence of CHD.

2. Research Methods
2.1 Design

The study was conducted between July 1st, 2006 and October 30th, 2007 in the Athens Naval Hospital,
following approval by the Institution’s Committee on Human Research and Bioethics.

2.2 Subjects

All patients that were admitted in the Cardiology Department within the above period were considered for
participation in the study. Their medical records were browsed on the day prior to discharge and those with
angiographic evidence of coronary artery disease were included in the study as Cases. Patients with congenital
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heart disease, dementia and psychiatric conditions were excluded. Subsequent visits of the same patient were not
taken into account. A total of 56 eligible patients with CHD who consented to participate in the study were
included as Cases, comprising 43 men (78.2%, 33-80 years, median=67 years) and 13 women (21.8%, 40-87
years, median=72 years).

Potential controls were asked to provide the researchers with an ECG and a consultation note from a cardiologist
dated within the previous six-month period indicating no signs of heart disease. The ones that presented such
documentation were included in the study as Controls. There were 56 participants in the control arm, of which
36 were men (52.4%, 21 — 70 years, median=54 years) and 20 were women (47.6%, 19 — 51 years, median=32
years).

2.3 Measures

Two researchers were randomly assigned to the participants and instructed them towards the completion of two
separate self-report questionnaires: The Wong-Law Emotional Intelligence Scale and the Self-Expressiveness in
the Family Questionnaire. Demographic and medical history data were recorded on standardized forms.

Wong-Law Emotional Intelligence Scale (WLEIS; Wong & Law, 2002/Kafetsios & Zampetakis, 2008).

The Greek version of the self-report Wong-Law Emotional Intelligence Scale (WLEIS) was used. WLEIS
provides a good coverage of trait EI. It is also one of the few self-report scales that allow for distinguishing
among EI dimensions. The Scale consists of 16 items, which form four dimensions. The “Self-emotion
Appraisal” (SEA) dimension concerns a person’s ability to understand his/her emotions. The “Others” Emotion
Appraisal” (OEA) dimension assesses an individual’s tendency to be able to perceive the emotions of other
people, the “Use of Emotion” (UOE) dimension refers to the self-perceived tendency to motivate one self to
enhance performance, and the “Regulation of Emotion” (ROE) dimension relates to an individual’s perceived
ability to regulate his/her own emotions. The internal consistency reliability (coefficient alpha) for the Greek
version of the WLEIS is .90. For a list of the items fused to form the four dimensions see Table 1.

Self-Expressiveness in the Family Questionnaire (SEFQ; Halberstadt et al., 1995

Self-Expressiveness in the Family Questionnaire is a self-report measure, which is designed to examine the
frequency of an individual’s emotional expressiveness within the family.The version used in this study has been
adapted into Greek (Maridaki-Kassotaki, Tsitsas, Antonopoulou, & Voutyra, in press). It consists of 40
statements, 23 statements describe concrete examples of positive expressiveness (e.g.“Expressing deep affection
or love for someone,” “Offering to do somebody a favor”) while the other 17 statements describe negative
expressiveness (e.g. “Showing contempt for another’s actions,” “Expressing momentary anger over a trivial
irritation”). The SEFQ has received support for its psychometric properties including high internal consistency of
its subscales, test-retest reliability and validity and reported Cronbach’s alphas of .92 and .86 for the positive and
negative subscales respectively (Halberstadt, 1986; Halberstadt, Cassidy, Stifter, Parke, & Fox, 1995).

2.4 Statistical Analysis

Spearman’s correlation coefficients were used in preliminary data analysis in order to identify correlations
between independent variables. Differences in distributions of characteristics in Cases and Controls were
assessed using Pearson’s Chi-square and the Mann-Whitney-Wilcoxon statistic.

Logistic regression models (Hosmer, & Lemeshow, 1989) were fitted in order to assess unifactorial and
multifactorial correlations of CHD. Of the psychological factors under investigation, the ones that exhibited
statistical significance (level set at 0.05) in the univariate model were subsequently evaluated within a multiple
regression model. Well-established risk factors (age, gender, hypertension, family history for CHD, obesity and
smoking) were forced to remain in the model regardless of statistical significance so as to provide an unbiased
estimate of the effect of psychological determinants (Brenner & Blettner, 1997; Hosmer & Lemeshow, 1989). In
the case of emotional expressiveness components, the likelihood ratio statistic was implemented to select the
final model over the four possible fully adjusted models (positive emotional expression with or without negative
emotional expression and with or without interaction term (Clayton & Hills, 1998).

STATA version 9 (Statcorp., College Station, TX, USA) was used for all analyses.
3. Results

As presented in Table 2, age, male gender, hypertension, CHD in the family history, obesity, smoking,
self-emotion appraisal (SEA), use of emotions (UOE), regulation of emotions (ROE) as well as frequency of
negative expressiveness were all univariately significantly associated with greater odds of developing CHD.
More analytically, the results pertaining to each of the two measures used in the study are as follows:
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3.1 Wong-Law Emotional Intelligence Scale (WLEIS)

In the univariate analysis, for each one of the ROE and UOE components of the Scale one unit increase in the
relevant scores reflecting self-reported decreased ability to regulate and make use of one’s emotions respectively
is associated with two-fold increase in the odds for CHD. Appraisal of one’s own emotions (SEA) was also
significant at the 0.05 level thus showing increase in the odds of the disease by 50% for one unit increase in the
relevant score. Appraisal of emotions of others did not appear to play a part in the occurrence of the disease since
its effect failed to reach significance (p-value=0.114).

In the second stage of the analysis, the effects of UOE and ROE components were not blunted by adjusting for
age, gender, family history of CHD, hypertension, obesity and smoking thus demonstrating five-fold increase in
the odds ratio for the disease for one unit increase in the scores for both components. The SEA score was not
found to be statistically significant in the fully adjusted model.

3.2 Self-Expressiveness in the Family Questionnaire (SEFQ)

In the univariate analysis, increased frequency of negative expressiveness was associated with about three-fold
odds of being affected by CHD. In the context of a multiple logistic regression model, an odds ratio of 15.40 (see
Table 3) was estimated for the same effect. Increased frequency of positive expressiveness did not appear to alter
the odds of the disease to a significant degree.

Further, there was no modification on the effect of frequency of negative expressiveness by frequent expression
of positive emotions by the same individual as indicated by a p-value of 0.168 for the inclusion of an interaction
term.

UOE, ROE, and frequency of negative expressiveness could not be included in the same model due to significant
correlations between them, which gave rise to multicollinearity. Therefore, three distinct multiple regression
models, one for each component, were fitted (Table 3). The results of the analysis indicated that UOE explained
69.92% of the disease variability. The corresponding percentages for ROE and frequency of negative
expressiveness were 65.86% and 68.63% respectively.

4. Discussion

The purpose of this study was to examine relationships between trait emotional intelligence (EI) and coronary
heart disease (CHD). Consistent with our hypotheses, components of trait EI such as perceived ability to use and
regulate emotions in everyday life as well as frequency of expression of negative emotions were found to differ
significantly among patients and non-patients. More specifically, patients with CHD seem to perceive
themselves as less able to use and regulate their emotions than individuals without CHD. They also express
negative emotions more frequently than those who do not have CHD. A possible explanation for the present
results can be provided by the theory of emotion regulation proposed by Gross and John (2003). According to
this theory, individuals who are good at using strategies to manage and regulate their emotions as to those who
suppress their emotions by inhibiting ongoing emotion-experience behavior have greater levels of well-being in
a number of factors reflecting good health such as life satisfaction, self-esteem, optimism, environmental
mastery, autonomy, personal growth, purpose in life, self-acceptance, positive relations with others, mood, etc.

The reported findings come to add down to a growing list of bibliography striving to shed light on the mystery
behind heart-mind relationships (Kubzansky & Thurston, 2007; Kubzansky, Kawachi, Spiro, Weiss, Vokonas, &
Sparrow, 1997; Kubzansky & Kawachi, 2000; Ong & Allaire, 2005; Rozanski, Blumenthal, Davidson, Saab, &
Kubzansky, 2005; Scheidt, 2000; Smith & Ruiz, 2002; Wittstein, 2007). They also support and expand the
empirical basis of the EI construct and underlie its relevance in the clinical arena thus pointing to potentially
fruitful applications that might be of interest to cardiologists.

Contrary to Frederickson and colleagues (Frederickson, Mancuso, Branigan, & Tugade, 2000) as well as Ong
and Allaire (2005), we did not find frequent expression of positive emotions to have “buffering” potential on the
detrimental effects of negative emotions. The data of the present study indicate that the burden of bodily
adaptations occurring when an individual is chronically exposed to negative emotional states cannot be undone
by the potential opposite changes brought about by positive feelings either because these changes do not actually
take place or because they are not extensive enough.

Thus far, a number of researchers have proposed the direct impact of psychosocial factors on CHD through
physiological alterations innate to emotional experiences (Lovallo & Gerin, 2003). An indirect association
between psychosocial factors and CHD expressed by the claim that positive emotional orientation helps
individuals maintain a healthier lifestyle has also been proposed by other researchers (Krantz & McCeney, 2002).
The present findings provide support for the direct impact of psychosocial factors on CHD versus the
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lifestyle-mediated one since they indicate that compounds of trait EI alter the odds for the disease above and
beyond conventional risk factors. This conclusion is in accordance with the one derived from the INTERHEART
study involving nearly 25,000 participants from 52 countries (Rosengren, Hawken, Ounpuu, Sliwa, Zubaid,
Almahmeed, Blackett, Sitthi-amorn, Sato, & Yusuf, 2004). Nevertheless, the fact that the estimates of odds
ratios attributed to differences in psychological characteristics appear augmented in the presence of potential
confounders could be due to a true confounding relationship between at least one of the conventional risk factors
and emotional parameters (Clayton & Hills, 1998).

It is worth mentioning that the link between acute and intense emotional experiences and cardiovascular events
has long been described by epidemiologists (Trichopoulos, et al., 1983). The usual claim is that when individuals
are incapable of using their emotions to achieve desired social functioning they are in a constant state of stress
and unpleasant realization (Lipp, et al., 2006; Thurston & Kubzansky, 2007). Thus, they might be continuously
harming their cardiovascular system by the same mechanism that would occur on an acute event but on a much
smaller scale. In other words, constant presence of tolerable emotional distress and impaired social functioning
could render sub-clinical atherosclerosis clinically significant in the same way that a single episode of severe
emotional stress might precipitate an acute coronary syndrome.

With respect to the above claim and on the basis of the present evidence, the effect of trait EI on CHD
occurrence may be schematically presented as in Figure 1. As shown in the figure, decreased ability to use and
regulate one’s emotions as well as frequency of negative expressiveness, which reflect low trait EI, render the
individual vulnerable to stressors present in socially demanding situations (Lipp et al., 2006). If an individual is
unable to cope with socially demanding situations, he/she is exposed to adverse emotional states (Lopes,
Brackett, Nezlek, Schiitz, Sellin, & Salovey, 2004; Mikolajczak, Luminet, & Menil, 2006). Those untoward
states can, in turn, cause maladaptive physiological changes (McEwen, 1998; Rozanski, Blumenthal, & Kaplan,
1999) including cardiovascular reactivity (Lipp et al., 2006) neuroendocrine pathways, especially the
pituitary-adrenal axis (McEwen & Lasley, 2003; Linkowski, 2003; Pajer, 2007), autonomic nervous system
mis-regulation and modification of the immune system (Appels et al., 2000). The above maladaptive
physiological changes, which are also likey to be caused by the conventional risk factors of the CHD may be
responsible for the onset of CHD.

In sum, the present study expands previous work by assessing CHD occurrence within the theoretical framework
of emotional intelligence while taking into account all of the risk factors derived from the medical history. To
our knowledge, it is also the first study examining the association of CHD and EI, and thus it emphasizes the
need for further research on EI in the clinical domain. Such research will enable us not only to elucidate how
trait EI is implicated in clinical settings, but also to understand better the emotional processes that are
responsible for CHD.
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Table 1. Items of the WLEIS fused to determine the score for “Self -emotion Appraisal”’(SEA), “Others’
Emotion Appraisal”’(OEA), “Use of Emotion”(UOE) and “Regulation of Emotion”(ROE).

Self-emotion Appraisal (SEA)

1. I have a good sense of why I have certain feelings most of the time
2. I have good understanding of my own emotions

3. I really understand what I feel

4.1 always know whether or not I am happy

Others’ Emotion Appraisal (OEA)

5. T always know my friends’ emotions

6.1 am a good observer of others’ emotions

7.1 am sensitive to the feelings and emotions of others

8. I have good understanding of the emotions of people around me
Use of Emotions (UOE)

9. I always set goals for myself and then try my best to achieve them
10. I always tell myself I am a competent person

11. T am a self-motivated person

12. I would always encourage myself to try my best

Regulation of Emotions (ROE)

13. T am able to control my temper and handle difficulties rationally

14. 1 am quiet capable of controlling my emotions

15. I can always calm down quickly when I am very angry

16. I have good control of my own emotions
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Table 2. Logistic Regression Analyses: Univariate analysis for the effect of physiological and emotional risk
factors on CHD

Effect Odds Ratio 95% Confidence Interval — p
Age 1.08 1.05-1.13 0.001
Gender (male) 3.26 1.35-7.86 0.009
Hypertension 24.00 5.28-109.14 0.001
CHD in the family 11.77 4.09 -33.90 0.001
history

Obesity 33.48 7.42-151.02 0.001
Smoking 4.53 1.87 -10.97 0.001
SEA 1.53 1.04-2.23 0.028
OEA 1.44 0.92-2.28 0.114
UOE 1.88 1.28-2.75 0.001
ROE 2.18 1.42-3.36 0.001
Frequency of 0.69 0.23 -2.07 0.504
positive expressiveness

Frequency of 3.25 1.53-6.91 0.002
negative

expressiveness

CHD = Coronary Heart Disease
SEA = Self-emotion Appraisal
OEA = Others’ Emotion Appraisal
UOE = Use of Emotions

ROE = Regulation of Emotions

Table 3. Logistic Regression Analyses: Association of psychometric factors, including a) WLEIS scores for
ability to use and regulate emotions and b) SEQF scores for frequency of negative expressiveness, with coronary
heart disease after adjusting for potential confounders

Model* Odds Ratio  95% Confidence Interval P PseudoR’
WLEIS

UOE 4.99 1.59-15.70 0.006  69.62%
ROE 5.54 1.50 - 20.47 0.010  65.86%
SEFQ

Frequency of 15.40 2.22 -106.92 0.006  68.63%

negative

expressiveness

*Age, gender, hypertension, CHD family history, obesity and cigarette smoking have been included in all
models to adjust for potential confounding effect

Likelihood ratio tests for overall significance (versus null model): p<0.001 for all models
WLEIS = Wong-Law Emotional Intelligence Scale

SEFQ = Self -expressiveness in the Family Questionnaire

UOE = Use of Emotions

ROE = Regulation of Emotions
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- Decreased ability to regulate and
use one’s emotions

- Frequency of negative
expressiveness

(= low trait EI)

Conventional modifiable risk factors:
=  Nutrition
- Hyperlipidemia
- Diabetes Mellitus
- Obesity
=  Exercise

= Hypertension

= Cigarette smoking
= Alcohol abuse

- Inability to cope with socially
demanding situations
- Frequent exposure to adverse

emotional states

- Maladaptive physiological
changes:
= Cardiovascular reactivity
=  Pituitary-adrenal axis
=  Autonomic nervous system

mis-regulation

=  Immune system

Coronary Heart Disease

Figure 1. Schematic representation of the effects of emotional intelligence (EI) components on coronary heart
disease (CHD)
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