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Introduction

About 10% of adults in Western countries live with an 
MHD.1 MHD is a group of medical and psychosomatic 
conditions characterized by behavioral or cognitive dys-
function that leads to a mid or to relevant psychosocial dis-
ability with impairment in social, occupational, and 
emotional areas. Among MHD the most prevalent in CVD 
are depressive, bipolar, anxiety disorder, and schizophre-
nia.2 People with MHD have a shorter life expectancy 
respect the general population, and CVD plays a relevant 
role in the premature deaths of people with MHD.3,4 The 
excess of cardiovascular disease-related mortality in peo-
ple with MHD is multifactorial (Table 1).

It may be connected to an high prevalence of modifi-
able cardiovascular risk factors, underestimation of car-
diovascular risk and symptoms and therefore cardiovascular 

pathologies are often undertreated in these patients. 
Furthermore, many psychotropic medication have impor-
tant cardiovascular side effects and the same psychiatric 
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Abstract
Cardiovascular diseases (CVD) and mental health disorders (MHD) are respectively the first and second most prevalent 
diseases in high-income countries and the two most relevant causes of disability worldwide. The close association 
between the two conditions has been known for a long time and research has been able to document how the co-
morbidity between cardiovascular disorders and mental health disorders is a negative prognostic factor for both 
conditions. This strong connection and the relevance of the impact of the association have led to define a new branch 
of cardiology, known as behavioral cardiology. The aim of the new branch is just to study the nexus CVD-MHD in order 
to prevent or decrease the burden of MHD on CVD and vice versa. This review describes the epidemiological evidence 
of the relationship between MHD on CVD at the state of the art among clinical research.
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pathology. Additionally, it may be related to an increased 
prevalence of less investigated risk factors such as inflam-
mation,5 high-risk lipoproteins and insulin resistance.6 
However the relationship of PD and CVD appears to be 
bidirectional (Figure 1). Acute coronary events and chronic 
cardiovascular disease as heart failure indeed may pro-
mote the onset of mental disorders specifically anxiety dis-
orders, but also mood and schizoaffective disorders have 
been found.7

Depressive disorders

Major Depressive Disorder represents the most prevalent 
MHD affecting approximately 5% of adults globally.8 
Depressive Disorders are intricate conditions character-
ized by psychological symptoms, including persistent low 

mood, feelings of hopelessness, a lack of motivation or 
interest in activities, and, in severe cases, suicidal ideation. 
They are also accompanied by physical symptoms such as 
chronic fatigue, disrupted sleep patterns, and unexplained 
pains.

The prevalence of Major Depressive Disorders in indi-
viduals with CVD varies depending on the impact of CVD 
on life expectancy and quality of life.9,10 Notably, Major 
Depressive Disorder is often diagnosed in the aftermath of 
Acute Myocardial Infarction (AMI) and in the context of 
Chronic Heart Failure (CHF), with estimated prevalence 
rates of approximately 15% and 20%, respectively.11 These 
prevalence rates are higher compared to those found in the 
general population, thus a possible causative role of CVD 
on the onset of depressive disorders was suggested. A 
shared element between CVD and depressive disorders is 

Table 1. Prevalence and mortality of cardiovascular disease in patients with psychiatric disorders.

Anxiety Depression Bipolar disorder Schizophrenia Stress disorders

 Hospitalization for  
CVD

 Acute myocardial 
infarction

 Future IHD (in 
youth <20 years old)

Moderate risk 
for accelerated 
atherosclerosis

 Risk of early CVD
 Risk of CVD mortality
 Symptom burden and 

CVD events
Strong association 
between clinical 
depression and future 
coronary disease

Moderate risk 
for accelerated 
atherosclerosis

 CV mortalilty ratio, 
greatest in young adults

 Symptom burden
 Incidence of CVD 

diagnosis in young age

 CAD and 
cerebrovascular disease

 CV mortality
 CV risk factors

 Activation of 
autonomic system

 Inflammation
 CV events
 CV mortality

Figure 1. Relationship between psychiatric disorders & cardiovascular disease.
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autonomic dysfunction characterized by sympathetic ner-
vous system hyperactivity and parasympathetic hypoactiv-
ity. Several studies have postulated that in patients with 
specific genetic predispositions, the autonomic system 
imbalance induced by CVD may act as a trigger for depres-
sion onset.12,13 Concurrently, numerous studies have estab-
lished a strong association between depressive disorders 
and the development of CVD, particularly AMI14,15 and 
Takotsubo syndrome.16,17 A recent study by Sancassiani 
et al. demonstrated a link between Takotsubo Syndrome 
and mood disorders, including depression.16 Individuals 
with both depressive disorders and CVD often exhibit 
additional risk factors such as obesity, physical inactivity, 
smoking, hypertension, and metabolic syndrome. Some of 
these risk factors may be attributed, at least in part, to the 
metabolic side effects of various antidepressant medica-
tions, including tricyclic antidepressants, Selective 
Serotonin Reuptake Inhibitors (SSRIs), and serotonin/nor-
epinephrine reuptake inhibitors (SNRIs). The use of these 
medications is known to be an independent risk factor for 
CVD.18 Furthermore, emerging data and preliminary 
ongoing trials indicate that individuals with depressive 
disorders, compared to control groups without such disor-
ders, show upregulation of the TNF-alpha and IL-6 path-
ways and prothrombotic states. These altered 
pro-inflammatory responses may facilitate the develop-
ment of atherosclerotic lesions in the arterial system and 
exacerbate endothelial dysfunction.19 The multinational 
case-control INTERHEART study unequivocally estab-
lishes that psychosocial factors, such as depressive disor-
ders, represent one of the four most significant contributors 
to CVD, particularly AMI, independently of the underly-
ing mechanisms. These factors operate in conjunction with 
the Apolipoprotein B/Apolipoprotein A ratio, smoking, 
and diabetes.20 Consequently, the co-occurrence of depres-
sive disorder is a powerful predictor of post-AMI survival 
and in CHF patients up to two to three fold increase mortal-
ity compared to the general population.14–21

Bipolar disorder

Bipolar disorder (BD) is a multisystemic disorder, charac-
terized by depressive and manic episodes interspaced with 
normal euthymic periods, that lead to extreme fluctuation 
of a person’s mood, energy, and social relationship. The 
current lifetime prevalence of BD is around 2% worldwide 
and about 3%–5% in people with cardiac illnesses.8 As 
well as in other MHD, there is a strong relationship 
between BD and CVD. Patients affected by BP indeed 
have a higher prevalence of medical conditions which are 
themselves cardiovascular risk factors such as hyperten-
sion, insulin resistance, diabetes, alcoholism, and smok-
ing.22 Additionally, pharmacotherapy for BP can also 
increase cardiovascular risk. Both mood stabilizers lithium 
and valproic acid indeed cause some amount of weight 

increase according to dosage and duration of therapy. The 
obesity is an important prognostic factor in BD, in which 
is associated with a poorer outcome due to a lower thera-
peutic response to drugs, but also due to the increasing risk 
of having cardiovascular events.23 As a result in several 
studies BP is associated with 1.5 to 2.5 fold increased risk 
of CVD compared to general population.24 CVD are also 
the most common cause of death in people with BP being 
responsible for 35%–40% of the excess mortality.25

Anxiety disorder

Anxiety Disorder (AD) is a highly prevalent MHD that sig-
nificantly impairs daily functioning and overall well-being. 
The prevalence of AD exhibits regional disparities, ranging 
from 3.8% to 10.4% in Anglo-Saxon countries and 3.2% to 
6.2% in Eastern and Central Europe. The highest preva-
lence of AD is observed in specific subgroups such as 
women, young individuals, and those suffering with chronic 
medical conditions.26 Clinical presentations of AD encom-
pass a spectrum of cardiorespiratory symptoms, including 
palpitations, tachycardia, chest discomfort, breathlessness, 
disorientation, and gastric distress. Additional signs, which 
might manifest subtly and remain unrecognized, include 
behavioral (fear of places or circumstances, protection 
seeking) and cognitive impairment (e.g. catastrophic think-
ing, thoughts repression). AD exhibits a noteworthy asso-
ciation with CVD. Recent meta-analysis data reveals that 
16% of individuals with CVD concurrently experience AD. 
AD is notably more prevalent in CVD patients compared to 
the general population, with 50% of CVD patients experi-
encing concurrent AD and depression.27 Importantly, AD 
independently correlates with adverse prognostic outcomes 
in individuals with preexisting CVD, particularly in the 
context of CAD. Individuals with AD are approximately 
twice as likely to face an elevated risk of mortality over the 
ensuing decade following a Myocardial Infarction (MI).28 
Similarly, in individuals with stable CAD, AD is associated 
with a twofold higher risk of significant adverse cardiac 
events over the subsequent 2 years.29 The exact link con-
necting AD and CVD is still unknown, but several potential 
mechanisms have been proposed. The prevailing hypothe-
sis posits that anxiety exerts a sustained influence on the 
function of the autonomic nervous system. According to 
this model, AD triggers an excessive activation of the 
hypothalamic-pituitary-adrenal axis and sympathetic ner-
vous system, resulting in elevated production of plasma 
catecholamines and endothelial dysfunction.30 The emo-
tional triggering theory instead, in which the time of asso-
ciation between the two conditions is crucial, is an 
alternative hypothesis that could underlie contradictory 
results in epidemiological researches as well as conflicting 
mechanistic investigations.

Furthermore, acute anxiety is associated with height-
ened cardiovascular responsiveness to stress, tachycardia, 
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reduced heart rate variability, impaired baroreflex func-
tion, and greater variability in ventricular repolarization.31 
Additionally, individuals with AD, as well as other psychi-
atric disorders, are inclined toward unhealthy lifestyle 
choices, such as smoking, excessive alcohol consumption, 
physical inactivity, and poor dietary habits, all of which 
heighten the risk of developing CVD.32 Furthermore, CVD 
initiation and progression may be influenced by a persis-
tent state of inflammation, whose markers consistently 
elevated in individuals with AD.33,34

Schizophrenia

Schizophrenia is a chronic MHD with negative impact on 
quality of life, being the seventh disease for years-lost-due-
disability. The prevalence of schizophrenia varies between 
0.33% and 0.75% globally. Schizophrenia is linked to seri-
ous clinical, social, and economic issues as well as a higher 
chance of dying before expected time.35 The typical symp-
toms of Schizophrenia are hallucinations (typically hearing 
voices), disorganized thinking and delusions.

The clinical course of Schizophrenia is characterized by 
episodes of psychosis sometimes continuous or relapsing. 
The disorder typically begin during young adulthood and 
develop gradually involving social withdrawal and 
decreased emotional expression. The disorder is frequently 
chronic, severe, and incapacitating. CVDs is the main cause 
of death in schizophrenia, even higher than suicide and 
high-risk behaviors. In a comprehensive metanalysis, 
schizophrenia was found to be substantially linked to CVD, 
like CAD and cerebrovascular disease, and to CVD-related 
mortality.24 Numerous studies have showed the potential 
similar pathophysiological factors between schizophrenia 
and CVD. Genomic association analyses indeed have high-
lighted genetical and biochemical connections connecting 
schizophrenia and CVD. Andreassen et al. found 16 novel 
loci, many of which are connected to CVDs and verified 9 
single nucleotide polymorphisms previously related to 
schizophrenia.36 A significant component of the rise in risk 
for CVD can be attributed to the metabolic syndrome, 
whose prevalence is higher in patients with schizophrenia. 
Research shows indeed that schizophrenia and metabolic 
syndrome may also share a variety of pathophysiological 
characteristics, like mitochondrial malfunction and neuro-
inflammation.37 Furthermore numerous typical and atypi-
cal antipsychotic drugs used in the treatment can lead to 
metabolic syndrome and as a result to a CVD. In addition 
to metabolic syndrome antipsychotic drugs can lengthen 
the QRS complex and QT interval leading to arrhythmias, 
even though the second generation of antipsychotics have a 
decreased frequency of sudden cardiac death and a 
decreased risk of pro-arrhythmic episodes compared to the 
first.38 In addition to the conventional risk variables utiliz-
ing the Framingham heart study formula, the administra-
tion of olanzapine, quetiapine, risperidone, and 
perphenazine increased the incidence of coronary events.39 

Cardiomyopathy and myocarditis brought on by clozapine 
are also a serious problem. Cardiomyopathy is likely the 
result of reduced parasympathetic activity and higher 
adrenergic tone due to clozapine that leads to tachycardia 
during rest, that whether prolonged can seriously harm the 
left ventricular (LV) function. According to Rostagno et al. 
indeed, in 1/3 of subjects who started clozapine, occurs 
a >5% decline in LV ejection fraction at 1 year.40 
Myocarditis induced by clozapine is instead due to a sud-
den increase in blood catecholamines that lead to by 
unknown immunological mechanisms to a severe and 
potentially fatal cardiac inflammation.41

Stress disorders

There is growing proof indicating being exposed to long-
term stresses on a regular basis and serious psychic trauma 
may rise the chance of getting CVD and CV death, as peo-
ple exposed to work-related stress that have a 40% increased 
risk of CVD. In individuals with pre-existing CVD, chronic 
stresses are additionally related to a poorer outcome.42 A 
correlation between new CV events, CV mortality and post-
traumatic stress disorder (PTSD) has been evaluated by sev-
eral cohort investigations. A recent study on US soldiers 
found that soldiers gone in war have a noticeably elevated 
incidence of CV events. There was a higher risk of self-
report CHD diagnosis in individuals who have PTSD signs, 
compared to individuals who did not.43 A separate research 
in soldiers without established CHD discovered that indi-
viduals with PTSD had greater quantities of coronary cal-
cium with CT, a sign of atherosclerosis.44 Stress-induced 
ischemia frequently may not result in chest pain or similar 
conventional ischemic signs. Myocardial microvascular 
impairment can be noticed, and it causes unusual sensations 
including exhaustion and non-specific pain. For these rea-
sons, stress is linked to a greater chance of subsequent CV 
events and greater risk of death.45 Maybe a combination of 
stress-related acute ischemia and atherosclerosis progres-
sion are involved in the pathophysiological process. Other 
physiologic factors, such as heightened activation of the 
axis that connects the hypothalamus to the pit and the adren-
ergic system, the autonomic system, and inflammation, 
might be contributing factors.46 Regardless of the patho-
physiology, stress-related disorders are currently an epi-
demic poised to grow in the coming years. In this perspective, 
several evidence have emphasized the importance of physi-
cal exercise in reducing stress levels and consequently the 
associated cardiovascular risks. Recent reviews have sum-
marized these evidence supporting the significant benefits 
of physical activity in this scenery, emphasizing how this, in 
combination with mind-body stress therapies such as yoga 
or behavioral strategies, provides strong benefits in reduc-
ing stress levels and fighting the burden of cardiovascular 
diseases.47,48 However more studies are required to deeply 
investigate the exactly impact of physical activity on patho-
physiology of stress disorders and cardiovascular diseases.
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Conclusion

In this review we have described the current evidence sug-
gesting the presence of common pathogenic mechanisms 
between PD and CVD that often lead to a coexistence of two 
conditions in the same patient. The relationship appears to be 
mediated by both behavioral and physiologic mechanisms, 
including inflammation, alterations in the autonomic nervous 
system, neurohormonal factors, genetic linkages. A strict con-
trol of cardiovascular risk factors and periodic cardiologic 
visits combined with instrumental tests such as echocardiog-
raphy could be useful to detect early abnormalities of the sys-
tolic and diastolic myocardial function both in primary and 
secondary prevention of CVD in patients with MHD49 as well 
as cardiac and psychological rehabilitation programs could 
represent a valid tool in people with cardiac diseases to pre-
vent the onset of PD.50 In summary what is good for the heart 
is good for the brain and vice versa.51 However further studies 
needed to be performed to understand even better the sharing 
mechanisms between CVD and PD in order to control the 
mutual influence achieving a reduce of morbidity and mortal-
ity related to the twice condition.

Significance for public health

This research investigated the close relationship between 
cardiovascular diseases and psychiatric disorders, which are 
the first and second leading causes of illness in industrialized 
countries, respectively. The significance of this research lies 
in the fact that a better and increasingly in-depth understand-
ing of the common mechanisms underlying these conditions 
would enable the development of improve treatments and 
effective screening methods to improve public health while 
simultaneously reducing the burden of these two diseases on 
national healthcare systems.
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