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A growing body of empirical evidence suggests psychological and personality risk factors for
cardiovascular disease in Western developed countries. This study expands that line of health
research to a community sample of 309 Jordanians (half of whom were diagnosed with heart
problems). Using the Distress Scale, Beck Depression Inventory-I1, and State-Trait Anxiety
Inventory, this study determined that Type D personality, depression, and anxiety have value in
predicting cardiovascular disease. The results showed that older individuals with high levels of
social inhibition are more likely to have heart disease compared to younger participants. Anxiety
and depression were also potent risk factors. The emerging pattern confirms the cross-cultural
validity of Type D personality as well as depression and anxiety indices in predisposing individuals
to cardiovascular disease. This study calls for using a multiple-level-analysis approach combining
personality and social influences. Patients and health providers can engineer health through
psychological wellness and health-promotive behavior. Programs based on self-empowerment
theory that target the roots of anxiety and depression, as well as the social inhibition and negative
affectivity dimensions of Type D personality (e.g., rage, hostility), should be an integral component
of any therapy or intervention.
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1. Introduction

Type D (distressed) personality has been examined as a risk factor for both increased
morbidity and mortality in various chronic illnesses. First introduced by DENOLLET
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and colleagues (1995), Type D has since been identified by its implications in
studies of patients with coronary heart disease (CHD), or coronary artery disease.
The significance of Type D personality in patients with CHD is the basis of this
present study. We sought to determine whether Type D personality, depression, and
anxiety have a value in predicting cardiovascular disease.

The Type D personality construct is defined by elevated levels of negative affect-
ivity and social inhibition. Negative affectivity is the tendency to experience negative
emotions and is associated with a susceptibility to depression and anxiety. Social
inhibition is the tendency to inhibit emotional expression. It is typified by increased
feelings of interpersonal insecurity and stress, as well as rigid control of self-expression
to avoid perceptions of disapproval by others. Negative affectivity correlates positively
with neuroticism on the five-factor model of personality, social inhibition correlates
negatively with extraversion, and both negative affectivity and social inhibition correlate
negatively with conscientiousness. Assessment of this particular personality construct
is often made through the personality Distress Scale (DS14; DENOLLET 2005). To be
classified as Type D, an individual must exceed the standardized cut-off score > 10 in
both negative affectivity and social inhibition subscales.

Individuals with Type D personality are prone to elevated levels of psychological
distress, characterized by a propensity towards worry, unhappiness, insecurity,
pessimism, feelings of tension around others, unwillingness to interact in social
settings, and self-blame. Type D patterns also may correlate to low self-esteem,
depression, difficulties perceiving and utilizing social support, exhaustion, and
minimal satisfaction with quality of life. Major depression and anxiety disorders
have been determined to be effective risk factors for CHD (DE HErrT et al. 2018). In
comparison to nondepressed individuals, individuals diagnosed with depression are
at higher risk of developing clinical coronary disorders, and major studies linked
depression with all-cause mortality (ANGERMANN et al. 2011; D HERrT et al. 2018;
MoRraskA et al. 2013).

The prevalence of Type D personality is 21% in the general population, yet
28-53% among cardiac patients (DENOLLET 2005). Generally, biological and behav-
ioral risk mechanisms are linked to Type D personality which predispose individuals
to chronic illness, increased levels of maladaptive health behaviors, lower levels of
social functioning, and adaptation of poor coping strategies activation (DENOLLET
et al. 2008). The disuse of social support as a means of reducing psychological
distress should be taken into particular regard. Type D individuals fail to perceive
the social support available to them (GINTING et al. 2016). Inadherence to medication
regimens and other treatment was also notably higher in Type D patients (WILLIAMS
etal. 2011; Wu et al. 2015). Type D has been consistently linked to unhealthy eating
behaviors (BooTH & WILLIAMS 2015; NEFs et al. 2015) and lack of motivation to
exercise (BUNEvIcIUS et al. 2014; WIENCIERZ & WILLIAMS 2017). Thus, Type D
personality traits may lead to adverse health outcomes in various chronic illnesses.
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Findings from past studies have established the relationship between psychologic-
al factors and adverse prognosis in patients suffering from heart disease (DENOLLET
2005). Thus, recognizing the function of Type D personality risk is important not
only for implementing strong proactive and reactive intervention programs but also
in understanding the etiology of cardiovascular disease. Risk studies in general are
grounded in epidemiology and serve as the foundation of health-promotive behavior,
with emphasis on the perception of disease patterns across populations and variables
that steer the course and development of these patterns (LILIENFELD & LILIENFELD
1980). The individual may alter the course of disease. Risk may be actively reduced
or inverted into assets through proactive preventive healthcare offered to susceptible
populations (primary and secondary care), as well as through responsive programs
for those already diagnosed with cardiovascular conditions (tertiary care).

2. Methodology

We present a comprehensive take on the evaluation of potential psychological and
personality mechanisms linking Type D, depression, and anxiety to cardiac disease,
emphasizing the heterogeneity of plausible pathophysiological pathways. Data from
309 subjects in Jordan were collected to answer the following research questions:

1. What is the predictive ability of a model to identify patients with heart
disease compared to a comparative group without heart disease, based on three
factors: Type D personality, depression, and anxiety?

2. Does Type D personality mediate the relationship between cardiac disease
and the outcome variables as measured by depression and anxiety?

2.1. Sample

This study included 309 subjects, 54% (n = 166) males. The age range was 19-82
with a mean of 45 years (SD = 12.07). Of the subjects, 156 were diagnosed with
a cardiovascular disease marker (blood vessel diseases, coronary artery disease,
arrhythmias, angina, or stroke) a year or more prior to the study. Other heart condi-
tions, including congenital heart defects, were excluded. Patients were included in
the study if they have been diagnosed for at least one year, in order to be considered
stable, with any of the CHD markers (blood vessel diseases, coronary artery disease,
arrhythmias or angina). Other heart conditions affecting the heart muscle, valves,
or rhythm, including congenital heart defects, were excluded.

The comparative group (n = 153) had no history of cardiovascular disease, hyper-
tension, high cholesterol, or other life-threatening diseases (e.g., cancer, autoimmune
diseases) and excluded people who could not read and write. The non-patient group
was recruited from the same hospitals, were hospital employees, or had different
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vocations in Amman. The groups had similar demographic characteristics (patient
and nonpatient group with 54% and 53% males, respectively and mean age, M =
42 and 48 years old, respectively). Both groups were recruited over the same three
months. Participation was anonymous and voluntary, with no financial compensation
offered. Participants signed a written informed consent form.

2.2. Instruments

2.2.1. Demographic questionnaire

All participants completed the demographic questionnaire (age and gender) and
provided lifestyle information such as smoking, and their type of heart condition:
blood vessel diseases, coronary artery disease, arrhythmias, angina, or stroke.

2.2.2. The DS14

The DS14 is a 14-item questionnaire with two seven-item subscales (DENOLLET
2005), which measures the tendency of negative emotions (negative affectivity)
and inhibited self-expression in social interactions (social inhibition). Participants
respond on a 5-point Likert scale from 0—4 to a range of statements such as ‘I am
often in a bad mood’ (negative affectivity) and ‘I find it hard to start a conversation’
(social inhibition). The total scores range from 0—28 for each subscale. According to
DENOLLET (2005), a score of 10 or more on both scales is used to classify respond-
ents as having a Type D personality. DENOLLET (2005) derived the cut-off value
from the median split in representative samples on negative affectivity and social
inhibition scores of participants in his study; moreover, clinical evidence for this
cut-off value-based classification was obtained in longitudinal clinical studies, and
empirical evidence was obtained from a latent class cluster analysis (EMONS et al.
2007). Test—retest reliability of » = 0.72 for the negative affectivity and 0.82 for the
social inhibition subscales was reported as well as a Cronbach’s alpha of 0.88 for the
negative affectivity and 0.86 for the social inhibition subscales (DENOLLET 2005).

The DSI14 has been validated in countries around the world (Lim et al. 2011;
Razzini et al. 2008; SVANSDOTTIR et al. 2012). The negative affectivity subscale
had a high positive correlation with neuroticism ( = 0.80) and rehearsal (r = 0.58),
whereas social inhibition was negatively correlated with extraversion (» =-0.65) and
positively correlated with emotional inhibition (» = 0.50), which further supports the
divergent validity of the Type D factors and their individual attributes (SVANSDOTTIR
et al. 2012). Negative affectivity scores had a high correlation with anxiety, depression,
and stress scores, indicating that these clearly measure an increased negative effect.
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Principal axis factor analysis revealed internally consistent negative affectivity and
social inhibition factors, and a confirmatory factor analysis confirmed the two-factor
structure of the original scale (DENOLLET 2005) in a large sample of Icelandic cardiac
patients (SVANSDOTTIR et al. 2012).

The internal consistency was also measured in the Jordanian study sample.
Cronbach’s alpha was 0.81 for negative affectivity and 0.85 for the social inhibition
subscale. Pearson’s correlation was 0.82 for negative affectivity and 0.84 for social
inhibition. An English form of the DS14 was translated into Arabic by two bilingual
psychologists who independently translated the Arabic form of DS14 items from
Arabic into English to ensure the accuracy of the translation. The two independent
translations were examined, and one version was constructed. Two psychologists
were asked to review the translated version to ensure the accuracy of the wording.
Internal consistency estimates in this sample were lower than DENOLLET’s (2005).
Cronbach’s alpha was 0.75 for Negative Affectivity and 0.51 for Social Inhibition.

2.2.3. State-Trait Anxiety Inventory (STAI)

The STAI was developed by SPIELBERGER, GORSUCH, and LUSHENE (1970). Forty
self-report items measure two types of anxiety: state anxiety, or anxiety about an
event, and trait anxiety, or anxiety level as a personal characteristic. Each scale has
20 items rated on a 4-point Likert scale of 0—4. The score on each subscale ranges
from 20—80. Higher scores indicate higher levels of anxiety.

The reliability and validity of the STAI were assessed in previous studies by
SPIELBERGER and colleagues (1970), and test-retest correlations were calculated
to be 0.54 for the State section and 0.86 for the Trait section. Trait anxiety can be
defined as feelings of stress, worry, and discomfort that one experiences daily.
This is usually perceived as how people feel across typical situations that everyone
experiences daily (SPIELBERGER & SYDEMAN 1994). The Trait Anxiety subscale
evaluates relatively stable aspects of anxiety proneness, including general states
of calmness, confidence, and security.

A validated Arabic version (Al-BUHAIRI 2005) of the State Trait Anxiety
Inventory-form Y (STAI-Y) (SPILBERGER et al. 1970) was adopted. Correlations
between STAI-Y scores and several criteria indicated strong concurrent validity,
namely, with the Catl Scale for Anxiety (» = 0.62 for males and 0.70 for females)
and the Eisenck Scale for Neuroticism (r = 0.50 for males and 0.60 for females). The
reliability of the STAI-Y was also confirmed; Pearson’s correlation coefficient on
a test-retest of the same subjects in varying periods of time amounting to one day
after the first application, then a week then a month, ranged between 0.77-0.87).
The internal consistency was also measured in the study sample. Cronbach’s alpha
was 0.72 for the Trait Anxiety subscale, and the Pearson correlation was 0.83.
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2.2.4. Beck Depression Inventory—II (BDI-II)

The BDI-II is a 21-item self-report instrument intended to assess the existence
and severity of symptoms of depression in psychiatrically diagnosed adults and
adolescents (BEck et al. 1996).

It is the most widely used instrument for detecting depression, taking only five
minutes to complete. Each item is followed by a 4-point scale of 0—3. Two items
have seven options indicating either an increase or decrease of appetite and sleep. A
total score of 0—13 is considered minimal range, 14—19 is mild, 20—28 is moderate,
and 29-63 is severe (BEeck et al. 1996). For the current study, score reliability
was 0.86, 95% CI =[0.82, 0.89]. The BDI has been reported to be highly reliable
regardless of the population. It has a high coefficient alpha (0.80), its construct validity
has been established, and it is able to differentiate depressed from nondepressed
patients. For the BDI-II, the coefficient alphas were 0.92 for outpatients and 0.93
for college students; stability coefficient reached 0.93, which was significant at p <
0.001. The convergent validity of the BDI-II was assessed by administration of the
BDI-1A and the BDI-II to two subsamples of outpatients (N = 191). The order of
presentation was counterbalanced, and at least one other measure was administered
between these two versions of the BDI, yielding a correlation of 0.93 (p < 0.001)
and means of 18.92 (SD = 11.32) and 21.89 (SD = 12.69), the mean BDI-II score
being 2.96 points higher than the BDI-1A. A calibration study of the two scales was
also conducted. Factorial validity has been established by the intercorrelations of
the 21 items calculated from the sample responses. The BDI-II has been validated
in several Arabic countries (ALANSARI 2005) and is regarded as being valid and
reliable, with a reported Cronbach’s Alpha of 0.83 and a test-retest reliability of
r=0.74 (Al-Musaw1 2001). A validated Jordanian version was used in the study
(AL-DAASIN 2004). The concurrent validity of the BDI-II was confirmed in Jordanian
samples; the correlation coefficients between the BDI-II and several criteria ranged
between 0.71 and 0.89. Moreover, significant differences were found in performance
on the BDI between the sample of mentally ill patients and community samples. The
internal consistency was also measured in the Jordanian study sample; Cronbach’s
alpha (n = 156) was 0.84, and the Pearson correlation (» = 30) was 0.88.

2.3. Procedure

After obtaining permission from the Jordanian Ministry of Health, three main
hospitals were selected to collect information from the cardiac clinics in these
hospitals. The CHD sample was randomly selected with the help of the nurses from
among cardiac patients who have odd queue numbers in the reception room. All
procedures performed were in accordance with the ethical standards of the institu-
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tional or national research committee in Jordan (AL-OMARI & AL-Hussaint 2017)
and with the 1964 Helsinki declaration and its later amendments (World Medical
Association 2013) or comparable ethical standards. Informed consent was obtained
from all individual participants included in the study. The sample of nonpatients
was randomly selected from individuals in the hospitals at the same time as the
information was collected from the CHD patients. The rest were randomly selected
from the employees in the hospital and different vocational sectors in Amman.

All surveys were completed in the presence of the researchers, who stayed
with the participants to answer any questions. After the application was completed,
all the instruments were reviewed; none were excluded because all were complete
and appropriate for the purposes of the study. To ensure anonymity, participants
were instructed not to provide any background information that might disclose
their identities or their families’. Finally, participants received no compensation
for participation in the study.

3. Data analysis

The results of the logistic regression analysis (see Table 1) showed four factors as
significant predictors of heart problems. These factors were age, Wald(df = 1) =
14.67, p < 0.001; social inhibition, Wald(df= 1) = 15.21, p < 0.001; anxiety, Wald(df
=1)=5.38, p < 0.05; and depression, Wald(df= 1) = 8.89, p < 0.05. These results
showed that older participants with higher levels of social inhibition, anxiety, and
depression were more likely to experience heart problems.

Table 1
The results of logistic regression
Factor B Wald df P -22L R Odds ratio
Age 0.04 14.66 1 0.000 41051 0.056-0.075 1.04
Social Inhibition -0.12 15.21 1 0.000 393.84  0.106-0.141 0.89
Anxiety 0.04 5.38 1 0.020 379.65  0.146-0.194 1.04
Depression 0.05 8.89 1 0.003 37410 0.161-0.215 1.05

The results showed that the overall model correctly predicted heart problems
among participants, y*(df = 4) = 54.24, p < 0.001. This model has a good fit, -2 log
likelihood = 374.10, Hosmer and Lemeshow, y*(df = 8) = 8.79, p > 0.05.

The results of the Cox-Snell and the Nagelkerke R* indicated that age accounted
for 5.6—7.5% of the variance in heart problems. Social inhibition accounted for
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another 5.0-6.6% of the variance. Anxiety added 4.0—5.3%, and depression added
1.5-2.1% to the variance in having heart problems. Overall, the model accounted for
16.1-21.5% of the variance in having heart problems. Finally, the model correctly
classified 69.3% of the ‘having no heart problems’ cases and 66% of the ‘having
heart problems’ cases. Overall, this model had a success rate of 68%.

A hierarchical regression analysis was conducted to determine the power of
sociodemographic variables (Step 1: age and gender), type of heart condition (Step 2:
blood vessel diseases, coronary artery disease, arrhythmias, angina, or stroke, and
Type D personality), (Step 3: negative affectivity vs social inhibition) in predicting
the degree of distress or anxiety experienced by subjects (see Table 2). Two factors
emerged as significant predictors of anxiety: type of heart condition, p =0.22, p <
0.001, and Type D personality, f = 0.49, p < 0.001. In this analysis, type of heart
condition accounted for about 4% of the variance; Type D personality accounted
for 24% of the variance. In this model, the combination of both significant factors
accounted for 28% of the variance.

Table 2
Type of heart condition and Type D personality as predictors of depression and anxiety:
hierarchical regression analysis

Factor R R’ B F P
Anxiety

Type of Heart Condition 0.20 0.04 0.22 12.52 <0.001
Type D Personality 0.53 0.28 0.49 59.41 <0.001
Depression

Type of Heart Condition 0.24 0.06 0.26 18.00 <0.001
Type D Personality 0.48 0.24 0.42 46.42 <0.001

Similar trends were detected with distress of depression, F(2.306) =46.42, p <
0. 001; type of heart condition, B = 0.26, p < 0.001; and Type D personality, f = 0.42,
p <0.001. Type of heart condition accounted for about 6% of the variance, whereas
Type D personality accounted for 18% of the variance, and the joint contribution
of both factors accounted for 24%.

However, when an analysis was conducted using dimensions of Type D per-
sonality (social inhibition and negative affectivity), only negative affectivity was
detected as a significant predictor of anxiety, accounting for 32% of the variance;
social inhibition emerged as a nonsignificant factor, p = 0.05, p > 0.05. For depression,
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type of heart condition again accounted for 6% of the variance. However, of the
total effect of Type D personality (18%), 1% percent was attributed to the social
inhibition factor, and the vast majority of the variance (17.85%) was assigned to
negative affectivity.

4. Discussion

Cardiovascular health has drawn increasing attention in Jordan. Our research has
uncovered that social inhibition, anxiety, and depression are risk factors for the
development of cardiovascular disorders, confirming the previous research of Euro-
pean and American samples. Further, the results negate the dichotomy between
psychological and personality dimensions of well-being.

Specifically, age accounted for 5.6—7.5% of the variance in heart problems, social
inhibition accounted for another 5.0—6.6%, and anxiety accounted for 4.0-5.3%.
Overall, the model accounted for 16.1-21.5% of the variance in cardiac disorders.
The model correctly classified 69.3% of the healthy sample and 66% percent of
the target group sample. Accordingly, this model had a success rate of 68%. Older
participants with higher levels of social inhibition, anxiety, and depression were
more likely to experience cardiovascular disease. The results highlighted the role
of social inhibition in the progression and prognosis of cardiovascular disease.

The results, however, did not indicate the direction and the causal inferences.
More advanced statistical analyses are needed to determine the antecedent. Bidi-
rectionality among Type D personality, depression, anxiety, and cardiac conditions
also may occur. Hierarchical regression analysis may provide a plausible explanation
to the bidirectionality among the variables. The analysis of hierarchical regression
demonstrated that the type of vascular condition and Type D personality (particu-
larly negative affectivity) were significant predictors of distress from depression.
In particular, the type of vascular condition accounted for approximately 4% of
the variance in anxiety indices and 24% for Type D personality. Similar patterns
were detected with depression. Thus, one strategy of health-promotive behavior
programs should be to target the main effect associated with these risk factors.
Programs targeting cardiovascular patients should introduce additional assets that
function as protective factors, to compete or counterbalance the negative effects
of risk factors, thereby allowing the patient to maintain normative heart condition
functioning. Health promotive programs may be designed as either proactive or
reactive programs.

Furthermore, it is difficult to determine whether the level of depression and
anxiety associated with cardiovascular disease is independent of Type D personality.
Depression and anxiety may be partially assigned to the negative affectivity dimen-
sion of Type D personality. The link between depression and anxiety has been well
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established in heart disease patients (KUPPER & DENOLLET 2016; MOLINA-LEYVA et
al. 2015). Through mechanisms of physiological hyperreactivity, immune activation,
and poor health behaviors, Type D personality can adversely shape health conditions
and catalyze the development of heart disease (GILMOUR & WILLIAMS 2012). This
personality trait can impede satisfaction with quality of life (SOGARO et al. 2015),
directly affecting self-esteem (Huis et al. 2011).

Patients with Type D personality are likely to experience higher levels of
perceived stress as they use more passive and maladaptive avoidance coping styles
(PoLmaN et al. 2010). Consequently, this population fails to utilize social support — an
essential method known as evidence-based techniques in minimizing psychological
stress (GINTING et al. 2016). These findings call for interventions targeting internal
and external resources, such as improving patients’ lifestyle choices. Other internal
health-promotive resources to consider for treatment involve improving patients’
self-esteem, self-efficacy, and self-regulations. These efforts are potent interventions
to help deter or neutralize the adverse effects of risk factors linked to depression
and anxiety.

Finally, given the collective nature of Jordanian society and the stigma as-
sociated with seeking mental health therapies, intervention efforts must include
community-based empowerment strategies. Greater awareness of cardiovascular
disease risk factors is needed for individuals to recognize their personal risk, adapt
health-promotive preventative behaviors, and seek necessary therapies.

5. Summary

According to the World Health Organization (2017), 31% of global deaths are at-
tributed to cardiovascular disease, cementing it as the main cause of death in the
human population. In the past, the study of cardiac and vascular diseases remained
embedded in the medical paradigm. However, studies suggesting the vital function
of behavior in the etiology of such diseases have increased exponentially, predicting
the joint determination of behavioral and biological processes in the pathogenesis
of cardiovascular diseases (ROSENGREN et al. 2004). Behavioral cardiology has
expanded as a field within cardiovascular medicine, with a broad repertoire of
literature available on the epidemiological and pathophysiological implications of
psychosocial risk factors in the etiology of cardiac diseases.

The current study is nested in the risk framework, giving prominence to per-
sonality risk factors predisposing or placing individuals at higher risk status for
CHD. The study’s findings confirm the essential nature of the psychological and
personality risk/protective factor framework. The results also identify processes
that mediate between risk factors and cardiovascular disease.
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To counteract the risk factors associated with depression, anxiety, and the traits
of Type D personality, practitioners could cultivate the patient’s health-promotive
self-efficacy, self-control, self-regulation, and other critical coping strategies to
neutralize the damaging effects of these risk factors. Of course, some individuals
may have the potential to alter disease etiology by balancing risk and protective
processes.

This study has inherent limitations as a cross-sectional study, and longitudinal
research designs are preferred in capturing the continuity and discontinuity of the
adverse effects of risk factors in the progression and prognosis of cardiovascular
disease. More sophisticated analysis is needed to understand not only personality and
social risk factors, but also the processes involved in the course of cardiovascular
disease. The supplementary role of protective factors, as well as the reciprocation
between risk and protective factors, are two domains that should guide health-pro-
motive intervention programs to moderate the adverse trajectories of risk factors.
In addition, essential intervention should incorporate both individual therapeutic
modalities and culturally responsive community outreach programs to empower
patients at risk of heart disease.
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