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Abstract
Cardiovascular disease (CVD) has been
proven to be the largest contributor to morbid-
ity and mortality in the developed world. By
considering the psychosocial factors that have

been linked to CVD, this chapter will focus on
the role of psychological distress. Existing
empirical evidence shows that stress can be
considered as a risk factor starting from the
early years, while in adulthood the risk associ-
ated with distress derives mainly from either
social isolation or workplace-related chronic
stressors. Both behavioral and neurobiological
mechanisms have been proposed to underlie
this association, including sustained activation
of the sympathetic nervous system and reduced
heart rate variability. Finally, we report
research emphasizing the potential protective
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role of positive psychological constructs such
as well-being, optimism, and positive affect.
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Stress · Distress · Cardiovascular disease ·
Well-being · Risk factors

Introduction

Cardiovascular disease (CVD) has been proven to
be the largest contributor to morbidity and mor-
tality in the developed world [1]. Extensive liter-
ature has so far targeted the identification of risk
factors for CVD as well as the assessment of their
predictive ability, as these factors are critical for
disease prevention and treatment. Risk factors can
be defined as the measurable characteristics that
have been shown to increase a person’s probabil-
ity of heart disease based on epidemiological evi-
dence [2]. Risk for heart disease is determined
based on the “total risk,” that is, a summation of
all possible risk factors, because one single high-
level risk variable may contribute to a lower over-
all risk than a number of low-level risk variables
[3, 4].

A great deal of research has been conducted on
the impact of the so-called traditional risk factors
on CVD [1], which include physical inactivity,
diabetes, cigarette smoking, hypertension,
dyslipidemia, and family history of premature
coronary disease [5]. By contrast, the body of
research on nontraditional risk factors – compris-
ing biomarkers such as oxidative stress, inflam-
mation, and insulin resistance [6] � is smaller
[7]. Among nontraditional risk factors, several
authors have emphasized the role of the psycho-
social factors [8], which include stress/distress
[9], emotional disorders such as anxiety and
depression [10], and personality traits [11].

By considering the psychosocial factors that
have been linked to CVD, this chapter will focus
on the role of psychological distress. First, we will
examine the definitions of distress, and of stress
more broadly, provided by psychological litera-
ture in the attempt to disentangle related con-
structs. We will then address existing empirical
evidence linking psychological stress and distress

to CVD. Third, the main behavioral and neurobi-
ological mechanisms that have been proposed to
underlie this association will be briefly consid-
ered. Finally, we will conclude by highlighting
the potential protective role of psychological vari-
ables such as well-being, optimism, and positive
emotions. Although the chapter is meant to pro-
vide an overview of the link between CVD and
distress, it is important to bear in mind that psy-
chosocial factors are likely to occur and cluster
together, raising in this way the risk ratios for
cardiac events [12].

Stress and Distress: Definitions

Stress: A Challenging Definition

Stress can be defined as a perturbation to the
organism, which can derive from changes to the
physiological homeostasis or psychological well-
being.

The first definition of stress was suggested in
the 1950s by Selye [13] who, starting from his
medical training, measured stress in terms of
physiological responses, focusing mainly on the
sympathetic adrenal-medullary activity and the
pituitary-adrenal-cortical activity. Selye also
discussed what he called the general adaptation
syndrome (GAS), suggesting that being over-
exposed to stressful situation would lead the indi-
vidual’s body to overproduce chemicals that
would lead to ulcers and high blood pressure. In
his view, though, stress was mainly conceived as a
non-specific response of the body to any noxious
stimulus. For this reason, this initial definition has
long proven to be only partially correct. Yet, it is
important because it was the first attempt to
explain how disease can be caused not by a purely
physiological cause but how stress can affect the
immune system as well as the adrenal glands.

The second step was introducing some more
specific elements, by distinguishing between
stressors and stress responses. Internal or external
changes that can trigger a stress response are
defined as stressors. A stressor has been com-
monly intended as a stimulus that threatens
homeostasis, and the stress response is the
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reaction of the organism aimed to regain homeo-
stasis [14]. When the body perceives the change
triggered by the stressor, it activates different cop-
ing mechanisms or adaptive changes, including
behavioral reactions, activation of the sympa-
thetic nervous system and adrenal medulla, secre-
tion of stress hormones (e.g., glucocorticoids and
prolactin), and mobilization of the immune
system.

There at least two problematic aspects about
these definitions. The first one is linked to the term
homeostasis, which was originally introduced by
Cannon [15], and is commonly used when refer-
ring both to stress and to stressors. Since homeo-
stasis is a virtual baseline, it is easy to understand
how almost any activity of the organism itself
concerns, more or less directly, a form of defense
of the homeostasis. For these reasons, several
authors [16, 17] pointed out how defining of stress
as a threat to homeostasis is not exhaustive and
how more critical consideration to get to a better
understanding of stress and stressors is needed.

The second problematic aspect is linked to the
fact that many times authors do not consider if a
stimulus is indeed perceived as a stressor in the
sense that it is considered as an actual threat to
homeostasis and thus to physical and psycholog-
ical health, but they either only focus on detecting
the presence of a stress response, which is read as
an indicator of stress exposure [18], or focus on a
stimulus that they classify as aversive and conse-
quently interpret the response to that stimulus as a
stress response [19].

Stress and Distress

The individual’s perception and evaluation of a
stressor have been accounted by Lazarus’ theory
of stress [20], which focused on the wide range of
cognitive and behavioral responses people com-
monly use to cope with stress and face everyday
problems. Lazarus’ theory stressed the role of
cognitive appraisal in the individual’s response
to a stressful situation and focused attention to
the ways in which the individual copes with
such a situation. According to Lazarus’ model,
three different kinds of evaluation take place:

(a) the primary appraisal, which consists of how
the situation is evaluated; (b) the secondary
appraisal, which deals with how the organism
views its own capabilities and resources to
respond; (c) and finally the coping process,
which is how the organisms attempt to manage
the relation with the environment that caused
stress [21]. In this perspective, it is not stress itself
that constitutes a threat to a person’s overall well-
being but how the individual copes with it: “stress
is a natural and expectable feature of living, but it
also makes the coping process necessary” [22]. If
coping is effective, stress is likely to remain under
control, whereas if coping is ineffective, stress
may have damaging consequences for physical
and psychological health. Although extensive
research has examined the strategies through
which people cope with stressors and their impact
on psychological health outcomes (under the
hypothesis that coping strategies moderate the
harmful effects of stress on health), far less
research has addressed the association between
coping and biological health indicators, including
indicators of CVD [23].

Along with this line of reasoning, distress is
thought to occur when the individual cannot cope
against the assault of one or more stressors. Dis-
tress has been defined as an aversive, negative
state in which coping and adaptation processes
fail; it can include a variety of negative affective
responses such as anxiety and sadness, together
with a sense of helplessness [24]. The transition of
stress to distress may depend on several factors.
Existing research suggests that unpredictability
and uncontrollability (the absence of an anticipa-
tory response and loss of control) are central fea-
tures of stressful experiences that can qualify as
distress and end up having negative consequences
on the organism [19]. For this reason, negative
stress, or distress, should be used as a construct
when predictability and controllability are at stake
[19]. Especially when focusing on clinical or pre-
clinical samples, it is also important to highlight
how evidence from the human literature on stress
and distress supports the fact that it is not the
actual control that counts but the perceived con-
trol [25], with data supporting increased stress and
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perceived pain in response to unpredictable stim-
uli [26, 27].

Both acute (deriving from demands and pres-
sures of the recent past or the near future) and
chronic stress (ongoing environmental condition
or as a stressor with enduring impact) can be
linked to distress [28], but chronic stress appears
to have a strong link to distress, as we just defined
it, because of the fact that the longer a stressor
lasts, the more likely it is to be perceived as out of
control from the individual experiencing it. This
line of reasoning is confirmed by the fact that
chronic stress, both at early life and adulthood,
has been associated with increased risk of CVD
(up to 60%) [29] and individuals who report “per-
manent stress” at work or at home are more than
two times more likely to suffer from a myocardial
infarction [30].

Finally, a relevant distinction concerns the con-
cept of stress/distress (i.e., the response to a cur-
rent stressor) and an individual’s general, stable
propensity to experience distress, which has been
captured by different personality traits and mood
dispositions. In other terms, people may differ in
their tendency to chronically experience distress.
For instance, Costa andMcCrae [31] have defined
neuroticism as the tendency to experience and
report negative emotional states. Similarly, Wat-
son and Clark [32] have proposed negative affec-
tivity to correspond to a general dimension of
subjective distress, reflecting stable individual dif-
ferences in negative mood. Other research has
examined the so-called Type D (Distressed) per-
sonality defined as the tendency toward negative
affectivity and social inhibition, finding that it is
linked to adverse cardiovascular outcomes (for a
review, see [11]).

In the next paragraph, we will discuss more
specifically the role of stress as a risk factor for
cardiovascular diseases.

Stress as a Risk Factor
for Cardiovascular Disease

The different levels of risks for CVD that are
associated with distress have been widely
explored in literature [29], supporting the

hypothesis of stress as a predictor of CVD. A
recent review [29] reports how stress can be con-
sidered as a risk factor starting from the early
years: childhood abuse and early socioeconomic
adversity are positively correlated with higher risk
of CVD in adulthood. A meta-analysis [4] also
highlights the risk associated with distress derived
either from social isolation or workplace-related
chronic stressors.

Early Life Experiences

Recent literature reporting clinical studies on dif-
ferent population has been increasingly stressing
how being exposed to early life stress can be seen
as an independent risk factor for the development
of chronic diseases. Among the most frequently
reported, we can find several CVD like ischemic
heart disease, cardiovascular disease, and stroke
[33–36].

Childhood abuse has been proved [37] to be a
predictor of specific CVD, such as heart attack
and stroke. Self-report data support the notion
that even less traumatic childhood adversities
can double the risk of CVD, when individuals
reported three or more [38]. Focusing specifically
on a sample of women, a 45-year follow-up study
allowed to add the role of early experienced
chronic stress (linked to low childhood socioeco-
nomic status) as a risk factor, which appeared to
increase the chances of mortality by CVD by 1.4
times [39].

Evidence from meta-analysis and reviews
highlights how it is not always the distress expe-
rienced early in life the source of the problem per
se: Traumatic events can not only be harmful but
also have some partially positive effects on the
development of successful coping mechanism,
depending on their duration, intensity, and timing
[40]. This line of reasoning is supported by the
evidence that can be found in literature,
supporting the fact that the intensity, length, and
number of adverse factors seem to have an addi-
tive effect in the physiological outcomes analyzed
and certainly predict an enhanced risk to develop
cardiovascular disease during the adult life [41].
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Work-Related Distress

Work-related stress is the most widely studied
form of chronic stress, and in line with what we
have been discussing, at a general level, low job
control predicts future cardiac problems
[42]. Being more specific, both chronic and sub-
acute work-related distress (i.e., the accumulation
of stressful life events over several months) have
been widely investigated as a possible risk factor
for CVD, and several interesting correlations have
been reported in literature. For example, higher
level of distress appears to be positively correlated
with elevation of arterial blood pressure [43] and
neurohumoral arousal [44]. This symptom has
also been frequently reported in association with
subacute distress [45]. The level of subacute stress
has been proved to be positively correlated with
sudden cardiac death in different samples, like
healthy middle-aged men [46] as well as patients
presenting with acute myocardial infarction
[47]. A more specific example relates to the num-
ber of hours per week an individual tends to work:
long hours (>55 h on the average week) increase
the risk of CVD of 40% [48].

The relevance of stress as a risk factor for CVD
appears to be also linked to whether stress is the
only risk factor or if it happens to be associated
with other potential risks. For example, when
studying the risk ratios for myocardial infarction,
both distress and social isolation appear to be
valid predictors [49]. Yet, when these two factors
happen together, the risk of a myocardial infarc-
tion to happen doubled [49]. The same trend has
also been reported when studying risks factors in
healthy individuals [46].

Social Isolation

Chronic stress derived from social isolation and
loneliness experienced by adults [50], especially
when older, is another significant risk factor for
CVD. To be more precise, according to meta-
analytic evidence, social isolation does not appear
to trigger CVD but is significantly linked to a
worse prognosis [51].

Many studies report a strong positive correla-
tion between perceived lack of social/emotional
support and subsequent incidence of CVD
[51]. Other studies assessing directly the magni-
tude of actual social support experienced by dif-
ferent samples reported a negative correlation
between the level of social support and future
incidence of CVD [51–53]. Interestingly enough,
those adults who report the need for seeking social
support in response to distress, because they feel
like they are lacking a supportive social network
in their life [54], tended to be readmitted more
often for coronary heart disease [55].

Mechanisms Underlying the Link
Between Psychological Stress and CVD

Several researchers have focused their attention
on the bio-behavioral processes that mediate the
relationship between psychological stress and
CVD (for reviews, see, for instance, [8, 56]).
The understanding of these underlying processes
may in fact contribute to the prevention and treat-
ment of stress-related cardiovascular pathologies.
A first type of processes concerns behavioral
mechanisms, in which stress is thought to lead to
higher risk of CVD by means of its association
with adverse health and lifestyle behavior [12]. In
other words, stressful experiences increase the
likelihood that individuals engage in unhealthy
behaviors such as smoking and substance abuse
[57–60], which in turn have been shown to repre-
sent risk factors for CVD.

A second class of mediators includes patho-
physiological mechanisms, which are thought to
act at many points along the pathophysiological
steps leading to cardiac events (for a discussion,
see, for instance, [56]). Within this class, research
has examined the role of the autonomic nervous
system (ANS) � which comprises the sympa-
thetic (SNS) and parasympathetic nervous system
(PNS) � and of the hypothalamic-pituitary-adre-
nocortical (HPA) axis, as they represent major
components of the physiological response to
stress [61].
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The HPA Axis

The HPA axis is one of the primary biological
systems activated during a stress response [29,
61]. A recent review [62] has examined the effects
of the hormones produced by the HPA axis on the
cardiovascular systems showing that the pro-
longed dysregulation of the HPA axis and gluco-
corticoid production may lead to various types of
pathologies, including hypertension and vascular
damage. It is still unclear, however, whether risk
for CVD is directly linked to the activation of the
HPA due to stress or heart disease may develop as
a consequence of the metabolic strain generated
by extreme levels of glucocorticoids.

Autonomic Imbalance

Autonomic imbalance between the sympathetic
and parasympathetic regulation of the heart –
characterized by heightened activity of the SNS
and suppressed activity of the PNS – has been
proposed as a key component in stress-related
cardiovascular disease [63, 64].

Autonomic responses prepare the body to cope
with stressors: The general response to stress
involves the activation of the SNS, which is in
charge of defensive behavior (e.g., the so-called
“fight or flight” response), together with the inhi-
bition of the PNS [65]. Sympathetic activation
increases myocardial oxygen demand by increas-
ing heart rate, blood pressure, and cardiac con-
tractility. Although this acute mobilization most
often represents an adaptive bodily response to
stressors and threats, persistent activation of SNS
(e.g., due to prolonged or repeated stress expo-
sure) can have adverse health effects, including
cardiovascular problems [24]. Sustained stimula-
tion of cardiac sympathetic outflow has been iden-
tified as a contributor to cardiac events such as
myocardial infarction, ventricular arrhythmias,
and sudden death [8]. It is thought that sympa-
thetic activation triggered by acute physical or
mental stressors may contribute to the develop-
ment of CVD through various pathways, such as

increased platelet aggregation, potential athero-
sclerotic plaque rupture, reduced blood flow to
the myocardium, and electrical instability of the
heart [8]. Likewise, excessive activation of the
SNS has been proposed as a mediator between
chronic distress (e.g., work stress) and adverse
cardiovascular consequences, such as the devel-
opment of hypertension and atherosclerosis [12].

A second (smaller) group of studies has con-
sidered the mediating role of impaired cardiac
vagal control in the association of CVD with
stress (for a review, see [63, 66, 67]) – notably,
several risk factors for CVD such as hypertension,
diabetes, and cholesterol have been related to
decreased vagal function [67, 68]. For instance,
it has been shown that work stress predicts coro-
nary heart disease and that this association may be
partly mediated by lowered heart rate variability
[57, 64]. Other studies have found impaired con-
trol of parasympathetic regulation of the heart to
be associated with cardiovascular mortality in
patients with coronary artery disease and in
elderly people [69, 70]. Finally, cardiac vagal
control was found to mediate cardiovascular
responses (e.g., diastolic blood pressure, periph-
eral resistance, myocardial oxygen demand) to a
mental stress task in patients with coronary artery
disease [71].

Cardiovascular Reactivity

Cardiovascular reactivity (CR) has been defined
as a dispositional, stable tendency to exhibit SNS
hyper-reactivity (i.e., pronounced heart rate and
blood pressure responses) in front of stressors [72,
73]. Researchers have advanced the hypothesis
(called the reactivity hypothesis) that people with
the largest physiological response to stressors are
at a higher risk for CVD [74, 75]. So far, studies
have found some empirical evidence of an asso-
ciation of CR with hypertension [76] and athero-
sclerosis [77, 78].

To explain how cardiac reactivity may lead to
CVD, Lovallo and Gerin [73] have proposed a
three-level bio-behavioral model linking the
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brain and the heart under the hypothesis that both
the central and the peripheral nervous systems
may contribute to heightened CR. More in detail,
this model assumes that individual differences in
CR may be accounted for by considering (1) cog-
nitive-emotional responses to stressors, (2) height-
ened hypothalamic and brainstem responsivity,
and (3) peripherally altered tissue function.

At the top level, cognitive (e.g., threat
appraisals) and emotional responses to stressors
can shape autonomic and endocrine activation
patterns [79]. These responses depend on the
activity of the frontal cortex and the limbic sys-
tem, which have been shown to underlie the
organism’s ability to detect external challenges/
threats and to coordinate both behavioral and
physiological reactions to them [80]. Notably,
individuals differ with respect to their habitual
emotional response styles in terms of tempera-
ment and personality traits (e.g., neuroticism, hos-
tility) [81], so that biases at this level may result in
altered reactivity to stress and contribute to
CVD [82].

The next level includes the hypothalamus and
brainstem activity, as these brain structures regu-
late autonomic and endocrine pathways by means
of which emotional responses are translated into
physiological outputs. At this level, CR is thought
to result from altered hypothalamic and brainstem
functions: For instance, some studies have found
that greater physiological activation in response to
anticipation of physical stress was related to neg-
ative cardiovascular consequences [83], while
other studies have shown that individuals with
borderline hypertension tended to exhibit higher
activation to mental stress tasks than control
healthy individuals, even though no difference
emerged in self-reported emotional
evaluations [84].

Finally, peripherally altered tissue functions
(e.g., vascular wall thickening, coronary artery
plaque) may cause excessive responses to stimuli
even when emotional and brainstem outputs are
normal [85]. A person may thus show exaggerated
reactions to stressors without any malfunction in
cognitive appraisals or emotions or alteration in
endocrine or autonomic outflow.

Psychological Protective Factors:
Positive Psychological Functioning

While risk factors are associated with increased
likelihood to develop CVD, protective factors can
be defined as those characteristics or variables
associated with lower probability of adverse car-
diac outcomes, or able to reduce the impact of a
risk factor.

In recent years, positive psychology has
complemented the traditional focus of psycholog-
ical literature on pathology with the scientific
study of the individual’s well-being and positive
or “optimal” functioning [86]. Well-being and
ill-being have been shown to represent indepen-
dent dimensions of mental health, so that well-
being is not simply an absence of pathology but
implies that the individual feels good about
his/her life and functions well [87].

Notably, positive psychological functioning
has been shown to have a beneficial impact on
cardiovascular health and a protective role against
CVD [for a review see [88]]. For instance, some
studies have found higher optimism (defined as
the cognitive disposition to expect positive, favor-
able outcomes in one’s life [89]) to be associated
with lower risk of CVD [90], stroke [91], hospi-
talization after bypass surgery [92], and heart fail-
ure [93] in middle-aged and elderly adults. Also,
highly optimistic individuals are more likely to
engage in healthy behaviors such as physical
activity and refrain from smoking [94]. Likewise,
other studies have found significant associations
between reduced risk of coronary heart disease
and positive constructs such as emotional vitality
[95, 96] and displays of positive affect [97].

Finally, a recent meta-analytic review [98] has
focused on the effects of positive psychological
constructs such as optimism, positive affect, and
well-being on health-related outcomes (i.e., self-
reported health status, mortality, and
re-hospitalization) in patients with established
heart disease (e.g., coronary artery disease, ven-
tricular arrhythmia). The results showed that most
of the studies considered in the review (though not
all) found prospective significant associations
between positive psychological constructs and
health outcomes within multiple forms of heart
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disease: Positive psychological characteristics
predicted reduced rates of re-hospitalization and
mortality.

Conclusions

This chapter aimed to provide an overview of the
specific role that psychological distress plays as a
risk factor for CVD.

We have seen how different categories of dis-
tress might predict the chances for individuals to
develop CVD at various stages of their life.

Distress might start playing a role if experi-
enced early in life [33–36], and it can mainly
trigger chronic CVD. Yet experiencing distress
per se does not automatically lead to a higher
chance of developing CVD. The evidence
discussed in the chapter highlights how the inten-
sity, length, and number of adverse factors seem to
predict better the level of risk to develop cardio-
vascular disease during adult life [41]. The same
can be said for the other main categories of dis-
tress that are linked to CVD: work-related distress
and social isolation.

If it is true that low job control predicts future
cardiac problems [42] and lack of social support is
related to the incidence of CVD [52, 53] and to the
positive vs. negative prognosis of the disease [99],
it is also true that the way people perceive the
stressors and the coping mechanism that they
adopt can moderate if not resolve the adverse
effects of the distress per se.

This means that the reported effects on the
HPA axis (one of the primary biological systems
activated during a stress response [29, 61]), the
autonomic imbalance between the sympathetic
and parasympathetic regulation of the heart, and
cardiovascular reactivity are moderated by the
psychological responses of the individuals to the
different life-related stressors.

This line of reasoning leads us to focus on what
can constitute protective factors against develop-
ing CVD as a response to specific factors. Litera-
ture reports how positive psychological constructs
such as optimism, positive affect, and well-being
can influence health-related outcomes in patients
with established heart disease [98] – possibly

because they lead to a different evaluation and
consequently bio-behavioral responses to differ-
ent sources of distress.
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