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Abstract

Purpose of review—This manuscript reviews the epidemiological data linking psychosocial 

stress to cardiovascular disease (CVD), describes recent advances in understanding the biological 

pathway between them, discusses potential therapies against stress-related CVD, and identifies 

future research directions.

Recent findings—Metabolic activity of the amygdala (a neural center that is critically involved 

in the response to stress) can be measured on 18F-fluorodeoxyglucose positron emission 

tomography/computed tomography (18F-FDG-PET/CT) yielding a neurobiological signal that 

independently predicts subsequent CVD events. Furthermore, a serial pathway from ↑amygdalar 

activity → ↑hematopoietic tissue activity → ↑arterial inflammation → ↑CVD events has been 

elucidated, providing new insights into the mechanism linking stress to CVD.

Summary—Psychosocial stress and stress conditions are independently associated with CVD in 

a manner that depends on the degree and duration of stress as well as the individual response to a 

stressor. Nevertheless, the fundamental biology remains incompletely defined, and stress is often 

confounded by adverse health behaviors. Thus, most clinical guidelines do not yet recognize 

psychosocial stress as an independent CVD risk factor or advocate for its treatment in CVD 
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prevention. Clarification of this neurobiological pathway provides a better understanding of the 

underlying pathophysiology and suggests opportunities to develop novel preventive strategies and 

therapies.
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Introduction

In early psychoanalytic psychiatry, neurosis was theorized to “cathect” organs to produce 

physical disease [1]. However, even now, the biology underlying this association remains 

incompletely defined. Current science requires the discovery of pathophysiologic 

mechanisms linking the brain to periphery to understand the association between the mental 

and physical. Ultimately, the impact of an organism’s environment, including psychosocial 

stress, must be understood at organic, tissue, cellular, and molecular levels.

Stress, which may exist in many forms, is an unavoidable element of human existence that 

often leads to a maladaptive physiological response [2]. Although acute emotional stress has 

long been linked to acute cardiovascular events [3–7], the long-term effects of chronic stress 

on physical well-being, and specifically cardiovascular disease (CVD), have only recently 

been recognized [8–11, 12••, 13]. Nevertheless, clinical guidelines continue to lag behind 

this evidence.

Although some guidelines recommend stress management in patients at high risk of CVD 

[14], such a practice is not yet established as a method of primary prevention in the general 

population [15, 16]. Because the prevalence of chronic stress and stress conditions is rapidly 

increasing in the modern world [17], the identification of stress as an independent risk factor 

for CVD and the development of novel preventive strategies have emerged as public health 

challenges needing urgent attention.

A key next step in addressing this need is elucidating the mechanistic neurobiological 

pathways that link stress to CVD. It has been established that external stressors trigger a 

coordinated response from the two main effector limbs of the stress response, the 

sympathetic nervous system (SNS) and the hypothalamic-pituitary-adrenal (HPA) axis. The 

former mobilizes necessary resources for flight or fight, whereas the latter (among other 

things) protects the individual from the adverse effects of this mobilization to maintain 

homeostasis [18]. SNS activation increases inflammation and inflammatory cell output, 

which is known to drive multiple pathologies including CVD [19]. In contrast, the end 

product of the HPA axis, viz., corticosterone in rodents and cortisol in humans, is well 

known for its anti-inflammatory effects, although under certain circumstances, it may also 

be pro-inflammatory [20]. These two systems are variably stimulated in different individuals 

by different stressors over different time courses. Upstream nervous system factors modulate 

both the SNS and HPA axis based upon individual experience and deployment of coping 

strategies. The salience network of the brain, a network of connected neural centers (which 

prominently include the amygdala), represents one of these upstream factors and plays a 

critical role in governing individual autonomic and hormonal responses [21••, 22–24].
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Recent research has harnessed advanced multi-system 18F-fluorodeoxyglucose positron 

emission tomography/computed tomography (18F-FDG-PET/ CT), and more recently 

magnetic resonance imaging (18F-FDG-PET/MRI), simultaneously to evaluate metabolic 

activity in neural centers and disparate organ systems to make important discoveries about 

how the environment impacts the brain and leads to downstream pathology. Specifically, it 

has been shown that increased resting metabolic activity in the amygdala, an important 

center in the emotional and physiological response to stress, on 18F-FDG-PET/CT is 

increased in chronic stress conditions and associates with perceived stress [21••, 25–27]. 

Furthermore, amygdalar activity associates downstream with increased bone marrow activity 

(indicative of leukopoiesis) and arterial wall activity (indicative of inflammation). 

Amygdalar activity, in series with bone marrow and arterial wall activity, as well as 

independently, predicts adverse CVD events and also independently predicts incident 

diabetes mellitus [21••, 28••, 29]. Characterization of this mechanism has created the 

opportunity to evaluate novel interventions aimed at different targets within this pathway 

with the hopes of attenuating the pathophysiologic consequences of stress.

In this review, we discuss existing evidence and recent insights into different types of 

psychosocial stress, the forms of CVD associated with psychosocial stress in 

epidemiological studies, the mechanisms underlying the association between stress and 

CVD, potential therapies targeting stress-related CVD, and future directions for further 

research on this topic.

Forms of psychosocial stress

Psychosocial stress may result from a variety of etiologies and circumstances. The 

experience of stress and its impact are often unique to an individual organism. Nevertheless, 

psychosocial stress ultimately activates the same stress response systems (SNS and HPA 

axis) regardless of its source. Psychosocial stress can occur acutely or chronically, and the 

duration of the stress response has an impact on both the incidence and the type of CVD 

consequences. As such, we have categorized psychosocial stress according to its duration as 

acute or chronic for the purposes of the discussion below.

Acute psychosocial stress

The potential impact of acute psychosocial stress (APS) on CVD has frequently been 

assessed by evaluating the aftermath of happenstance natural disasters and adverse 

emotional events (e.g., receiving a cancer diagnosis, gambling losses). APS is associated 

with an increased risk for acute cardiovascular complications such as myocardial infarction 

(MI), left ventricular dysfunction, and arrhythmias. Following the Northridge earthquake in 

1994 in Los Angeles, CA, a 2–5-fold increase in the rate of CVD deaths was observed in 

and around the city, with the greatest risk in individuals with underlying coronary artery 

disease (CAD) [3, 4]. Other earthquake studies have shown a relative increase in SNS 

activity manifest in increases in heart rate, low-frequency/high-frequency heart rate 

variability ratio [30], and blood viscosity with risk of thromboembolism [31, 32]. In the 

absence of underlying CAD, APS is also being recognized as a likely precipitant of 

Takotsubo cardiomyopathy, an acute but usually transient heart failure syndrome, with 
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elevated levels of circulating catecholamines in response to acute stressors playing a key role 

in the underlying pathophysiology [7, 33]. Similarly, an association has been reported 

between acute emotional stress and aortic dissection [34].

Although disasters and acute stressors provide opportunities to study the association 

between APS and CVD, these studies are inevitably confounded by consequent lifestyle 

changes, which include changes in diet and exercise, skipped medications, and exposure to 

toxins, among others. To control for such factors, researchers have tried to study the 

association between APS and CVD in the laboratory setting. This approach remains limited, 

as there are few ways that experimental psychological stress can be ethically implemented, 

and the generalizability of these methods to real-world stressors remains questionable. For 

example, in one such experimental study with these limitations, Dimsdale and Moss reported 

that epinephrine levels increased approximately threefold among resident physicians making 

formal presentations at conferences; the increase was even more pronounced in those whose 

presentations were interrupted by a sudden blowout of the projector bulb [35].

Similarly, a large body of laboratory research has been performed to assess acute 

cardiovascular responses to mental stress. Acute mental stress has not only been shown to 

have adverse changes in blood pressure and heart rate variability but has also been shown to 

alter myocardial perfusion [30, 36]. Within this paradigm, Deanfield et al. carried out an 

experiment in 16 patients with stable angina, in which they compared findings on 

rubidium-82 PET imaging between a physical (bicycle ergometry) and a mental (serial seven 

subtraction) stressor. Both physical and mental stress elicited abnormal regional perfusion in 

12 patients. With physical stress, abnormal perfusion correlated well with ST segment 

changes and anginal symptoms. In contrast, there was discordance among perfusion 

abnormalities, ST segment changes, and chest pain in the group subjected to mental stress 

[37]. However, several other studies have shown that mild acute mental stress, like mental 

arithmetic, can induce myocardial ischemia. Importantly, this holds true even at low heart 

rates and blood pressure, suggesting that the mechanism is most likely mediated by impaired 

local vascular endothelial function rather than increased hemodynamic demand [38–40].

In a study by Jiang et al., a series of patients with known CAD were assessed using 

radionuclide ventriculography to evaluate left ventricular ejection fraction (LVEF) and 

regional wall motion in response to mental arithmetic. They observed that 67% of CAD 

patients showed either wall motion abnormalities or a > 5% drop in LVEF in response to the 

acute mental stress; those who developed a drop in LVEF were more than twice as likely to 

have an adverse CVD event during 4 years of follow-up [41]. Sheps et al. similarly showed 

that the degree of wall motion abnormality in response to acute mental stress (public 

speaking) predicted all-cause mortality in CAD patients in 5 years of follow-up [11].

Chronic psychosocial stress

Chronic psychosocial stress (CPS) can arise from major life changes (e.g., job stress, marital 

discord, death of a spouse or loved one, burden of caregiving), adverse socioeconomic 

factors (e.g., income, crime, education, racial inequality), and chronic psychiatric conditions 

(e.g., anxiety, depression, post-traumatic stress disorder). There is a wealth of data linking 

CPS and CVD; the magnitude of risk for CVD events associated with CPS has been reported 
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to be equal to that attributed to traditional CVD risk factors [9]. For example, the rate of 

implanted defibrillator firings was higher than expected in the months following the 2001 

terrorist attack on the World Trade Center in New York, irrespective of the nature of the 

underlying cardiomyopathy [42]. Similarly, in a cohort study from the Nurses’ Health Study, 

the stress from caring for a sick spouse almost doubled the risk of CVD mortality [43].

Although many of the studies evaluating the association of CPS with CVD focus on the 

effects of chronic major stressors (e.g., marital dissolution, death of a spouse or a loved one), 

the role of chronic milder stressors in the pathogenesis of CVD has been increasingly 

recognized. For example, Johansen et al. showed that chronic stress related to upcoming 

deadlines at work was associated with a sixfold increase in MI incidence [44]. Further, in 

women with underlying CAD, CPS from daily marital tension was associated with a 

threefold increased risk of CVD events [13].

Depression and anxiety have consistently been shown to associate with CVD and adverse 

CVD events. In fact, the 2012 European guidelines for cardiovascular disease prevention 

recognize depression, anxiety, and psychosocial stressors as risk factors for incident CVD 

and a worsened prognosis in patients with known CVD [45]. Depression independently 

associates with CVD events in patients with or without pre-existent CAD [46–48] and has 

been shown to almost double the risk of developing new CVD [49]. Furthermore, depression 

is a significant predictor of both survival and subsequent adverse cardiovascular events after 

an index acute coronary syndrome [49, 50] and among individuals with heart failure [51]. 

Moreover, depressed patients with CAD and heart failure are more likely to have a poorer 

quality of life and greater physical limitations even after adjusting for CVD severity [52, 53].

Similarly, chronic anxiety has been found to confer an approximate threefold increased risk 

of CVD events [54, 55]. In a recent meta-analysis, individuals with anxiety disorder were at 

increased risk for incident CAD and CV death, independent of traditional CVD risk factors 

[56]. These results have been corroborated in large prospective cohort studies [57, 58]. 

Additionally, posttraumatic stress disorder (PTSD) is strongly associated with CVD (both 

incident and progressive). For example, World War II veterans with PTSD had significantly 

increased risk of CAD and hypertension [59]. Another prospective cohort study showed that 

women with PTSD are more than three times more likely to develop CAD, even after 

adjusting for depression, anxiety, and traditional CVD risk factors [60].

Specific cardiovascular diseases related to psychosocial stress

In this section, we review some of the key manifestations of CVD that have been associated 

with psychosocial stress in epidemiologic studies (Table 1).

Coronary artery disease and myocardial infarction

In addition to the previously described data, there is a substantial body of literature linking 

CPS to CAD, and APS to acute coronary events, independent of other cardiovascular risk 

factors [61, 62]. The landmark INTERHEART study included a sample of approximately 

25,000 people from more than 50 countries. It showed that individuals with chronic daily 

stress had more than twice the risk of developing an MI compared to those without chronic 
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stress after adjusting for confounding factors [9]. APS more frequently incites acute MI than 

physical exertion, and the risk of MI immediately following an anger outburst is about twice 

baseline [5, 6, 63].

Cerebrovascular disease

Although individual studies of the association between psychosocial stress and stroke have 

yielded less consistent results, a meta-analysis by Booth et al. showed that CPS is 

independently associated with increased risk of stroke [64]. Likewise, depression and PTSD 

have been found to confer an increased stroke risk [65, 66•].

Sudden cardiac death and ventricular arrhythmias

APS has been identified as a significant precipitant of sudden cardiac death in the setting of 

natural disasters [4] and stressful life events. In fact, even heightened stress from viewing 

World Cup soccer has been associated with a twofold increased risk of an acute 

cardiovascular event [67]! Individuals at the highest risk appear to be those with underlying 

CAD. Findings from these studies and others suggest that APS likely leads to acute plaque 

rupture due to locally increased shear stress, or more fatal arrhythmias secondary to 

increased SNS activity and exaggeration of regional myocardial ischemia [30, 68, 69]. 

Depression is independently associated with a more than threefold increased risk of sudden 

cardiac death [70].

Atrial fibrillation

In a prospective multi-cohort study, CPS in the form of long work hours was independently 

associated with an increased risk of atrial fibrillation [71]. Similar results were published by 

Fransson et al. in a separate prospective cohort study and meta-analysis [72].

Heart failure

Whereas APS is known to associate with acute left ventricular dysfunction as in Takotsubo 

cardiomyopathy, CPS has also been shown to have adverse outcomes in established heart 

failure (HF) patients. Endrighi et al. showed in a prospective study that CPS was a 

significant predictor of cardiovascular morbidity and all-cause mortality in HF patients [73]. 

The association between CPS and incident HF is rather weak and has largely been reported 

in individuals with poor health at baseline [74]. As previously described, depression has also 

been shown to increase the risk of all-cause mortality and contribute to impaired quality of 

life and physical and social functioning in HF [65, 70, 75, 76].

Hypertension

A growing body of research has identified CPS as a potential independent risk factor for the 

development of hypertension (HTN). For example, high job strain has been associated with 

HTN in multiple studies [77, 78]. Interestingly, racial discrimination has also been suggested 

as a cause of increased risk for the development of HTN and may provide one explanation 

for the high prevalence of HTN among African Americans living in the USA [79]. Chronic 

stress conditions, including PTSD, have also shown to be associated with increased risk of 

HTN [80].
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Peripheral vascular disease

Although the relationship between psychosocial stress and peripheral artery disease (PAD) 

has not been studied in the same detail as other forms of CVD, a recent abstract by Thomas 

et al. reported increased perceived stress in patients with new onset PAD [81]. In individuals 

with established PAD, increased CPS independently associates with diminished walking 

ability and quality of life [82].

Other cardiovascular risk factors

Although the independent association between stress and CVD is increasingly apparent, it 

remains of tantamount importance to be aware of the contribution of adverse behavioral 

changes (e.g., smoking, reduced physical activity, poor dietary habits) that often accompany 

chronic stress [83]. Adverse health behaviors account for a substantial proportion of the 

excess CVD risk associated with stress [84]. Increased psychosocial stress also increases the 

risk for the development of metabolic diseases (e.g., obesity and type 2 diabetes mellitus), 

which in turn can contribute to CVD [85, 86]. Notably, however, these stress-associated 

health behaviors do not nearly explain the relationships between stress and CVD [87–89].

Mechanistic insights

Despite the long-hypothesized biological link between stress and physical disease [1], and 

the knowledge that stress triggers increased SNS, HPA axis, and systemic inflammatory 

activity [90, 91], the detailed mechanistic underpinnings have only recently begun to be 

clarified.

An organism’s response to stress is triggered by its nervous system. The hypothalamus 

receives afferents from several neural structures involved in the response to stress. The 

hypothalamus in turn activates the SNS, and (through the anterior pituitary gland) HPA axis, 

leading to increased cortisol levels in humans. Increased cortisol has many somatic effects, 

including increased insulin resistance, central redistribution of adiposity, increased blood 

pressure, and impaired immune response [92]. The SNS activates the adrenal medulla and 

the peripheral sympathetic nerves, leading to increased circulating levels of catecholamines 

(mainly epinephrine and norepinephrine respectively), which increase insulin resistance, 

blood pressure, and heart rate as well as drive systemic inflammation by increasing 

interleukin-6 and C-reactive protein [93, 94].

SNS and HPA axis activity can both lead to endothelial dysfunction [95, 96]. Increased 

inflammatory activity serves a critical role in bridging the gap between stress and 

atherosclerotic disease [97, 98••]. In a macaque model, increased stress due to social 

subordination led to alterations in the immune system, including changes in immune cell 

proportions, cell type-specific gene expression, and response to an immune challenge [99]. 

Similarly, mice under chronic stress were observed to have enhanced bone marrow activity 

via SNS activation of myelopoiesis, resulting in heightened production of innate immune 

cells and cytokines [100]. Several animal studies have taken the next step and shown that 

chronic stress exposure leads to increased arterial inflammation. Specifically, in one study, 

subordinate mice with low social status developed premature atherosclerotic lesions with 
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high inflammatory cell burden when chronically confronted by dominant mice [101]. In a 

second study, mice under chronic stress exhibited worsening arterial inflammation with 

unstable plaque features [100].

Although the downstream biology is becoming clearer, the upstream drivers of these 

biological changes consequent to stress remained undefined until recently. Several neural 

centers in the brain’s salience network play a critical role in an organism’s response to its 

environment. The amygdala is one important component of this network that is involved in 

the emotional perception and physiological response to stressors [21••, 22, 23, 102–104]. 

The activity of the amygdala is relatively stable, is increased in chronic stress conditions, 

and associates with perceived stress [19, 21••, 105]. Furthermore, its efferents provide input 

to the HPA axis and the SNS [24, 106]. Accordingly, we hypothesized that increased 

amygdalar activity could trigger leukopoiesis in the bone marrow and, ultimately, lead to an 

increase in arterial inflammation and CVD events [21••, 100, 107].

To test this hypothesis, our group employed 18F-FDG-PET/CT imaging to evaluate 

simultaneously the relationship between amygdalar metabolic activity, bone marrow activity, 

arterial inflammation, and CVD events within 5 years in a cohort of 293 patients without 

baseline CVD. In this study, we identified a robust association between amygdalar activity 

and CVD through a serial pathway of ↑amygdalar activity → ↑hematopoietic tissue activity 

→ ↑arterial inflammation → ↑CVD event risk [21••]. This finding suggests a 

neurobiological mechanism that links stress to CVD with several potential targets for 

intervention and paves the way for further investigation (Fig. 1).

Potential therapies against cardiovascular diseases related to psychosocial 

stress

The recently reported pathway by which stress may lead to CVD suggests multiple targets 

(e.g., brain, hematopoietic tissues, arteries) with the potential to attenuate the harmful effects 

of stress and decrease the risk for subsequent CVD-related morbidity and mortality.

Potentially effective pharmacologic therapies include selective serotonin reuptake inhibitors 

(SSRIs), beta blockers, and anti-inflammatories. Different types of SSRIs have had mixed 

effects on CVD risk [108]; however, a recent meta-analysis demonstrated that SSRIs 

significantly decreased the risk of cardiovascular events, especially MI, among individuals 

with baseline depression and known CVD [109•]. Beta-adrenergic blocking agents attenuate 

the “fight or flight” reaction by antagonizing stress-induced catecholamine responses, both 

centrally (including in the amygdala) and peripherally. Such antagonism could potentially 

suppress the effect of noradrenaline on leukopoiesis in bone marrow and thereby inhibit 

cellular migration to periphery and hinder the promotion of downstream inflammatory 

atherosclerosis [21••, 100, 110]. Multiple randomized clinical trials have investigated the 

effect of anti-inflammatory therapies on vascular inflammation. Statins are the best studied 

agents and have been shown to significantly reduce arterial inflammation as well as the 

incidence of future cardiovascular events, perhaps independent of their lipid-lowering effects 

[97, 111, 112]. In 2018, results from the CANTOS trial (Canakinumab Anti-Inflammatory 

Thrombosis Outcomes Study) showed that independent of cholesterol-lowering therapies, 
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anti-inflammatory treatment with canakinumab significantly reduced the rate of recurrent 

CVD via interleukin-1β inhibition [98••]. Currently, several other anti-inflammatory agents 

with different mechanisms or targets are under investigation. Ultimately, these and other 

agents may have a role for primary and secondary prevention in individuals with greater 

psychosocial stress.

In addition to pharmacologic therapies, non-pharmacologic interventions (e.g., mindfulness-

based stress reduction, meditation, cognitive behavioral therapy) either in isolation or in 

combination with other therapies (e.g., pharmacological, education, exercise) have recently 

gained attention [113, 114•]. For example, in one study, yoga was more effective at 

diminishing CVD risk compared to other lifestyle modification interventions with an effect 

comparable to smoking cessation [115]. Mindfulness-based stress reduction has been shown 

to reduce blood pressure in untreated subjects with stage one essential hypertension 

potentially in part through effects on the modification of the transcription of key genes 

involved in inflammation [116•]. Furthermore, among individuals with clinical CVD who 

were enrolled in cardiac rehabilitation, the addition of stress-management training to cardiac 

rehabilitation improved stress levels and reduced CVD events beyond standard treatment in 

a prospective clinical trial [117]. Stress reduction strategies may impart this benefit against 

CVD through positive, lasting, process-specific changes in key neural centers involved in 

stress perception and triggering the stress response. In fact, mindfulness-based stress 

reduction has resulted in reductions in perceived stress and amygdalar gray matter density 

on MRI [118]. While these pharmacologic and non-pharmacologic therapies show promise 

for forestalling CVD consequent to chronic stress, additional carefully designed prospective 

research is required to evaluate their clinical efficacy.

Future directions

The neurobiology underlying the relationship between stress and CVD has only begun to 

emerge, but it already provides fertile ground for future research. Prospective studies should 

be performed to evaluate the roles of additional candidate mediating factors in the 

mechanistic pathway, including SNS activity and glucocorticoid levels, and to assess the 

efficacy of pharmacologic and non-pharmacologic therapies targeting components of this 

mechanism, taking into consideration potential confounders such as substance use, diet, and 

physical activity. Further, investigations into the relationship between upstream factors that 

contribute to psychosocial stress and amygdalar activity, such as socioeconomic status and 

environmental conditions, should be performed. The relationship between amygdalar 

activity and other downstream manifestations of CVD should be examined. Additionally, it 

is important to evaluate the roles of other neural centers involved in the response to stress 

(e.g., hippocampus, hypothalamus, prefrontal cortex, insula) in this mechanism. Given 

limitations in the direct measurement of perceived stress in current clinical practice, the role 

of amygdalar activity as a quantifiable and potentially modifiable proxy measure of 

perceived stress should be investigated. Finally, the impact of genetic and neurobiological 

factors in determining an individual’s resilience and susceptibility to disease consequent to 

psychosocial stress merits investigation. The answers to these important questions should 

further inform our understanding of the relationship between stress and CVD and provide 

opportunities to improve clinical care.
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Conclusions

Psychosocial stress is an unavoidable consequence of daily human life that associates with 

an increased risk for CVD events that is on par with the risk from traditional CVD risk 

factors. The CVD consequences of stress ultimately depend upon its degree and duration, as 

well as on individual differences in responses to a stressor. Recent identification of a 

neurobiological mechanism in humans that bridges the gap from psychosocial stress to CVD 

identifies multiple novel interventions, such as anti-inflammatory medications and stress 

reduction with potentially high impact for preventing and treating the adverse CVD effects 

of stress. Furthermore, these findings take the next step towards demonstrating a causal 

relationship between psychosocial stress and CVD and facilitating the broad inclusion of 

therapies against psychosocial stress in CVD prevention and treatment guidelines.
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Fig. 1. 
Proposed neurobiological mechanism linking psychosocial stress to cardiovascular disease, 

with imaging examples, and potential therapies targeting involved tissues. BBs beta 

blockers, CBT cognitive behavioral therapy, MACE major adverse cardiovascular events, 

RR relaxation response, SNS sympathetic nervous system, SSRIs selective serotonin 

reuptake inhibitors.
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Table 1.

Cardiovascular manifestations of different types of psychosocial stress

Psychosocial stress duration Examples of inciting stressors Cardiovascular effects

Acute Natural disasters
Acute emotional stressors

Hypertension
Tachycardia
Reduced heart rate variability
Takotsubo syndrome
Myocardial ischemia
Myocardial infarction
Sudden death
Acute aortic dissection
Pulmonary embolism

Chronic Job stress
Marital discord
Death of a loved one
Burden of caregiving
Racial inequality
Low socioeconomic status
Psychiatric conditions (e.g., anxiety, depression, posttraumatic stress disorder)

Hypertension
Coronary artery disease
Myocardial infarction
Cerebrovascular disease
Peripheral vascular disease
Congestive heart failure
Atrial fibrillation
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