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Abstract: Chronic stress and diet are significant yet
often interlinked factors influencing cardiovascular
diseases (CVDs). This review explores the key molecular
pathways connecting chronic stress to cardiovascular
dysfunction, including dysregulation of the
hypothalamic-pituitary-adrenal (HPA) axis,
sympathetic nervous system (SNS) overactivation,
oxidative stress, and systemic inflammation.
Additionally, we examine the role of diet in either
exacerbating or stress-induced
cardiovascular effects. Special attention is given to the

mitigating

gut microbiota as a mediator, epigenetic modifications
influencing CVD risk, and potential therapeutic
strategies such as dietary interventions and stress
management techniques. Understanding these complex
interactions could lead to novel preventative and
therapeutic approaches for cardiovascular health [1, 2,
3].

Keywords: Chronic Stress, Cardiovascular Diseases,
HPA Axis, Sympathetic Nervous System, Inflammation,
Oxidative Stress, Gut Microbiota, Epigenetics, Stress-
Induced Eating, Metabolic Syndrome, Heart Disease
Prevention.

INTRODUCTION

Cardiovascular diseases (CVDs) are the leading
cause of death globally, representing nearly one-third
of all annual deaths (World Health Organization,
2021) [4]. While traditional risk factors like
hypertension, smoking, and cholesterol are widely
acknowledged, chronic stress has increasingly been
recognized as a significant, though often overlooked,
contributor to CVD development [5]. Stress, whether
psychological or physical, activates neurohormonal
and immune responses that can detrimentally affect
cardiovascular function [6].

One of the main mechanisms through which stress
impacts cardiovascular health is through the
disruption of the HPA axis and SNS hyperactivity [7].
These stress-induced disruptions can lead to issues
such as endothelial dysfunction, elevated blood
pressure, insulin resistance, and abnormal lipid
levels, which are all key contributors to the
development of atherosclerosis and heart disease [8].

Chronic stress also results in increased oxidative
stress and inflammation, both of which accelerate the
progression of cardiovascular diseases [9].

Diet plays an important role in modifying the effects
of stress on cardiovascular health. Stress is often
linked to unhealthy eating habits, such as consuming
foods that are high in sugars, unhealthy fats, and
sodium, which not only lead to metabolic dysfunction
but also amplify inflammation and oxidative damage,
thus contributing to CVD [10]. On the other hand,
diets rich in polyphenols, omega-3 fatty acids, fiber,
and antioxidants, such as those found in
Mediterranean and plant-based eating patterns, have
been shown to reduce the harmful effects of stress on
cardiovascular health [11, 12].

A growing body of research also highlights the role
of the gut microbiota in linking stress and
cardiovascular disease. Stress-induced dysbiosis—an
imbalance in the gut microbiota—has been shown to
contribute to inflammation and metabolic
dysfunction, further exacerbating cardiovascular risk
[13, 14]. Dietary strategies that support gut health,
including the use of prebiotics, probiotics, and
fermented foods, may offer therapeutic potential in
mitigating the cardiovascular risks associated with

chronic stress [15].

This review delves into the complex molecular and
physiological mechanisms linking stress, diet, and
cardiovascular health, providing insight into potential
intervention strategies aimed at reducing the global
burden of cardiovascular diseases.

The Physiology of Chronic Stress and
Cardiovascular Dysfunction

Chronic stress initiates a variety of physiological
responses that, when prolonged, can contribute to
cardiovascular  deterioration.  Although these
responses are initially protective, their long-term
activation can become maladaptive, increasing CVD
risk.

HPA Axis Dysregulation
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The HPA axis regulates cortisol production in
response to stress. In the short term, cortisol helps the
body adapt by mobilizing energy reserves. However,
sustained stress leads to chronic activation of the HPA
axis, resulting in prolonged cortisol secretion, which
has detrimental effects on cardiovascular health [16].
Elevated cortisol disrupts glucose metabolism,
causing insulin resistance and hyperglycemia, and it
promotes lipid imbalances by increasing free fatty
acids and visceral fat accumulation, both of which are
known risk factors for CVD [17]. Furthermore, high
cortisol levels impair endothelial function by
reducing nitric oxide availability, resulting in
vasoconstriction and increased blood pressure [7].

SNS Overactivation

The SNS is activated in response to stress, releasing
catecholamines like adrenaline and noradrenaline.
While these substances enhance alertness and heart
function during acute stress, their chronic elevation
can have adverse cardiovascular effects [8].
Chronic SNS activation increases heart rate and
causes vasoconstriction, which raises blood pressure
and places greater strain on the heart. Over time, this
leads to heart enlargement, increased arterial
stiffness, and endothelial injury. Furthermore,
catecholamine  production  triggers
oxidative stress and inflammation, which contributes

excessive

to the development of atherosclerosis and
arrhythmias [6].

SNS overactivation also amplifies other stress-
induced pathways, such as enhancing cortisol release
and promoting systemic inflammation. These
interactions create a harmful feedback loop that
perpetuates cardiovascular damage [5].

Autonomic Imbalance and Chronic Stress

Prolonged stress leads to an imbalance between the
SNS and parasympathetic nervous system (PNS),
impairing recovery from stress. The PNS helps
counterbalance SNS activity, and reduced PNS
activity is linked to an increased risk of hypertension,
arrhythmias, and heart attack [8].

Chronic Stress and Systemic Inflammation

Chronic stress is a well-documented driver of
systemic inflammation, initiating a cascade of
immune responses that can have long-term
consequences on cardiovascular health. Stress
activates the hypothalamic-pituitary-adrenal (HPA)
axis and the sympathetic nervous system (SNS),

leading to elevated levels of cortisol and
catecholamines. While these stress hormones play a
crucial role in short-term adaptation, prolonged
exposure results in dysregulation of immune function
and sustained production of pro-inflammatory
cytokines such as interleukin-6 (IL-6), tumor necrosis
factor-alpha (TNF-a), and C-reactive protein (CRP)
[6].

These inflammatory mediators contribute to
endothelial dysfunction, a key factor in the early
stages of atherosclerosis. Endothelial cells lining the
blood vessels lose their ability to regulate vascular
tone, leading to increased vascular resistance and
heightened blood pressure. Over time, this chronic
inflammatory state promotes oxidative stress and
vascular remodeling, exacerbating arterial stiffness
and impairing nitric oxide production, a critical
molecule for vasodilation [8].

Persistent low-grade inflammation not only
accelerates the progression of atherosclerosis but also
increases the risk of acute cardiovascular events.
Elevated CRP levels have been linked to a higher
incidence of myocardial infarction and stroke, as
inflammation destabilizes atherosclerotic plaques,
making them more prone to rupture [18].
Additionally, chronic stress-induced inflammation
has been implicated in metabolic dysregulation,
including insulin resistance and dyslipidemia, which
further  amplify  cardiovascular  risk  [7].
Emerging research suggests that psychological
stressors, such as workplace strain, social isolation,
and adverse childhood experiences, can have a
cumulative  impact on
cardiovascular

inflammation  and
disease  development.  Stress
management techniques, including mindfulness-
based interventions, physical activity, and social
support, have been shown to reduce inflammatory

markers and improve vascular function [19].

Oxidative Stress and Endothelial Dysfunction in
Chronic Stress

Oxidative stress, which occurs when the body cannot
neutralize excess reactive oxygen species (ROS), is a
significant contributor to cardiovascular disease.
Chronic stress leads to higher ROS production, which
can damage blood vessel linings and accelerate
cardiovascular dysfunction [9].

Mechanisms of Oxidative Stress in Stress

Chronic stress results in the overactivation of the
SNS and HPA axis, both of which promote ROS

IJIRT 174775 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 602



© April 2025 | IJIRT | Volume 11 Issue 11 | ISSN: 2349-6002

production. Elevated cortisol levels trigger the
generation of free radicals, damaging cell structures
such as lipids, proteins, and DNA [6]. The
endothelium, the thin layer of cells lining blood
vessels, is particularly vulnerable to ROS damage,
impairing its ability to relax and causing
vasoconstriction, which increases blood pressure and
contributes to the development of atherosclerosis [9].

Endothelial Dysfunction

Endothelial dysfunction, which is linked to oxidative
stress, impairs vascular function and increases the
risk of cardiovascular diseases. ROS inhibit the
activity of endothelial nitric oxide synthase (eNOS),
preventing the production of nitric oxide, a molecule
that helps blood vessels relax [8]. This dysfunction
promotes vasoconstriction and contributes to
atherosclerosis by increasing the expression of
adhesion molecules that attract inflammatory cells to
blood vessel walls [9].

Gut Microbiota and Cardiovascular Health in the
Context of Chronic Stress

The gut microbiota, a diverse community of
microorganisms residing in the gastrointestinal tract,
has emerged as a crucial factor in cardiovascular
health. Recent research has highlighted the intricate
connections between chronic stress, gut dysbiosis
(microbial imbalance), and cardiovascular disease
(CVD). The gut microbiome plays a pivotal role in
regulating inflammation, oxidative stress, and
metabolic processes, all of which are key contributors
to CVD pathogenesis [13].

Stress, Gut Dysbiosis, and Cardiovascular Risk

Chronic stress triggers significant alterations in the
gut microbiome, leading to an imbalance
characterized by reduced microbial diversity and an
increase in pro-inflammatory bacterial species.
Stress-induced activation of the hypothalamic-
pituitary-adrenal (HPA) axis elevates cortisol levels,
which, in turn, affects gut permeability and microbial
composition [14]. This disruption, often referred to as
"leaky gut," allows bacterial endotoxins like
lipopolysaccharides (LPS) to enter systemic
circulation, provoking an inflammatory response that
contributes to  endothelial
atherosclerosis.

dysfunction and

Moreover, gut dysbiosis influences the production of
metabolites such as trimethylamine-N-oxide
(TMAO), a compound linked to increased

cardiovascular risk. Certain gut bacteria convert
dietary nutrients like choline and carnitine—found in
red meat and dairy—into trimethylamine (TMA),
which is then oxidized in the liver to form TMAO.
Elevated TMAO levels have been associated with
platelet hyperreactivity, arterial plaque formation,
and an increased risk of stroke and myocardial
infarction [20].

The Gut-Brain-Heart Axis: A Bi-Directional Link

The gut-brain axis, a complex communication
network between the gut microbiome, nervous
system, and immune system, plays a crucial role in
mediating the effects of stress on cardiovascular
health.  Stress-induced gut dysbiosis affects
neurotransmitter production, altering levels of
serotonin, gamma-aminobutyric acid (GABA), and
short-chain fatty acids (SCFAs). SCFAs, such as
butyrate, have anti-inflammatory and
cardioprotective properties, but their production is
often reduced in individuals experiencing chronic
stress [15].
Dysbiosis also influences autonomic nervous system
regulation, increasing sympathetic nervous system
activity while reducing parasympathetic tone. This
imbalance contributes to hypertension, arrhythmias,
and vascular inflammation, further exacerbating
cardiovascular risk.
Restoring Gut Health to Reduce Cardiovascular Risk
Given the significant impact of gut microbiota on
cardiovascular health, dietary interventions aimed at
restoring microbial balance have gained attention as
potential therapeutic strategies. Prebiotics (non-
digestible fibers that promote beneficial bacteria),
probiotics (live beneficial bacteria), and fermented
foods have been shown to positively modulate gut
microbiota composition, reduce
inflammation, and improve metabolic function [15].

systemic

Additionally, polyphenol-rich foods, such as berries,
dark chocolate, and green tea, have been found to
support gut health and lower cardiovascular risk by
reducing oxidative stress and improving endothelial
function. Omega-3 fatty acids, found in fatty fish and
flaxseeds, also exhibit anti-inflammatory properties
that may counteract stress-induced dysbiosis [21].
Mind-body interventions such as meditation, yoga,
and physical activity have also demonstrated the
ability to enhance gut microbial diversity and
mitigate the adverse cardiovascular effects of stress.
These holistic approaches may provide a non-
pharmacological avenue for reducing CVD risk by
targeting the gut-brain-heart axis.
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Epigenetic Mechanisms Linking Stress, Diet, and
Cardiovascular Disease Epigenetic modifications,
including DNA methylation, histone modifications,
and non-coding RNA expression, have emerged as
key biological mechanisms linking environmental
factors—such as chronic stress and diet—to an
increased risk of cardiovascular disease (CVD) [22].
These modifications regulate gene expression
without altering the DNA sequence itself, leading to
persistent changes in cellular function that may
influence  cardiovascular health over time.
Chronic stress and an unhealthy diet contribute to
epigenetic alterations in genes that regulate
inflammation, oxidative stress, and endothelial
function [23]. For instance, stress-induced DNA
methylation changes in inflammatory cytokine genes
have been associated with heightened systemic
inflammation, increasing the likelihood of vascular
dysfunction and atherosclerosis [22]. These
modifications can persist even after the initial stressor
is removed, establishing long-term susceptibility to
CVD.

Emerging research has identified microRNAs
(miRNAs) as crucial regulators of stress-induced
cardiovascular dysfunction. Specific miRNAs, such
as miR-126, miR-155, and miR-21, have been linked
to vascular inflammation, endothelial dysfunction,
and atherosclerosis, demonstrating their potential
role as biomarkers for stress-related cardiovascular
risk [24]. Additionally, histone modifications, such as
acetylation and methylation changes, influence the
expression of genes critical to vascular integrity and
cardiac function [25].

Dietary interventions have shown promise in
reversing some of these epigenetic alterations and
reducing CVD risk. Nutrients such as folate, omega-
3 fatty acids, and polyphenols may modify DNA
methylation patterns and histone modifications,
potentially mitigating the adverse cardiovascular
effects of chronic stress [26]. Understanding the
complex interactions between stress, diet, and
epigenetics could pave the way for personalized
therapeutic strategies aimed at reducing CVD risk.
Stress-Induced Eating Behaviors and Cardiovascular
Risk

Chronic stress is a well-documented driver of
maladaptive eating behaviors, leading to increased
consumption of energy-dense, nutrient-poor foods
that contribute to obesity, insulin resistance, and
dyslipidemia—all significant risk factors for
cardiovascular disease [27]. Stress-driven eating

patterns often favor high-calorie comfort foods rich
in sugar, fat, and salt, which can exacerbate oxidative
stress and systemic inflammation, compounding the
risk of cardiovascular complications [28].
Neuroscientific research suggests that stress alters
reward-processing pathways in the brain, reinforcing
hedonic eating behaviors while reducing impulse
control. Activation of the hypothalamic-pituitary-
adrenal (HPA) axis during chronic stress enhances
cravings for calorie-dense foods and disrupts
hormonal regulators of hunger and satiety, such as
leptin and ghrelin [29]. This dysregulation not only
promotes overeating but also contributes to metabolic
disturbances that heighten CVD risk.
Furthermore, the emotional and psychological impact
of stress-driven eating can create a harmful cycle in
which poor dietary choices exacerbate stress,
perpetuating long-term cardiovascular damage.
Addressing this cycle requires a multifaceted
approach that includes stress management,
behavioral interventions, and dietary modifications.
Cognitive-behavioral therapy (CBT), mindfulness-
based eating practices, and structured dietary
interventions have shown effectiveness in breaking
this pattern and improving cardiovascular health
outcomes [30].

Role of Inflammation in  Atherosclerosis
Inflammation is a critical driver of atherosclerosis, a
progressive condition in which plaque builds up
inside arteries, increasing the risk of heart attack and
stroke. Chronic stress has been shown to intensify
inflammatory responses, accelerating the formation
and progression of atherosclerotic plaques. Key
inflammatory markers, including C-reactive protein
(CRP), interleukin-6 (IL-6), and tumor necrosis
factor-alpha (TNF-a), are upregulated in response to
prolonged stress, contributing to endothelial
dysfunction, plaque instability, and adverse vascular
remodeling [31].

Recent studies indicate that chronic stress enhances
monocyte and macrophage activation, further
exacerbating atherogenesis through the production of
pro-inflammatory cytokines and reactive oxygen
species [32]. Additionally, stress-induced activation
of the NLRP3 inflammasome has been implicated in
the worsening of vascular inflammation and
increased plaque vulnerability, highlighting a key
molecular mechanism linking chronic stress to
atherosclerosis [33].

Dietary and lifestyle interventions that target stress-
related inflammatory pathways have gained attention
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for their potential to mitigate atherosclerotic risk.
Nutritional strategies incorporating anti-
inflammatory compounds, such as omega-3 fatty
acids, flavonoids, and dietary fiber, have been shown
to reduce systemic inflammation and improve
vascular function [34]. Moreover, stress reduction
techniques, including mindfulness, meditation, and
physical activity, play a crucial role in counteracting
the inflammatory burden associated with chronic
stress, offering promising avenues for CVD
prevention and management.

Interventions  for  Stress Management and
Cardiovascular Health Effectively managing stress is
essential for reducing cardiovascular risk and
improving overall well-being. A growing body of
evidence supports the role of behavioral and lifestyle
interventions in mitigating the adverse effects of
chronic stress on cardiovascular health. Techniques
such as mindfulness-based stress reduction (MBSR),
cognitive-behavioral therapy (CBT), and relaxation
training have demonstrated effectiveness in lowering
stress levels and improving cardiovascular outcomes
[35].

Regular physical activity is one of the most potent
interventions for both stress reduction and
cardiovascular protection. Exercise has been shown
to attenuate HPA axis overactivation, reduce
inflammatory cytokine levels, and improve
endothelial function, all of which contribute to lower
CVD risk [27]. Additionally, improving sleep
hygiene and fostering strong social support networks
have been associated with enhanced resilience to
stress and better cardiovascular health outcomes.
Emerging research highlights the role of adaptive
coping strategies in mitigating stress-related
cardiovascular damage. Resilience training, positive
psychology interventions, and structured stress
management programs have demonstrated potential
in reducing stress-induced physiological responses
and promoting heart health [36]. By integrating these
strategies into CVD prevention and management
programs, healthcare practitioners can help
individuals reduce stress-related cardiovascular risks
and enhance long-term well-being.

Dietary Interventions for Cardiovascular Health
Dietary interventions are a powerful tool in
mitigating the negative effects of chronic stress on
cardiovascular health. Stress-induced inflammation,
oxidative stress, and altered metabolic pathways can
be modulated through nutrient-dense diets, which can

improve heart health and reduce the risk of
cardiovascular diseases (CVDs). Diets that are rich in
antioxidants, fiber, omega-3 fatty acids, and
polyphenols have been consistently shown to reduce
inflammation, oxidative stress, and improve
endothelial function, thus lowering the risk of CVD
[28; 37].

The Mediterranean diet, which is abundant in healthy
fats from olive oil, omega-3 fatty acids from fish, and
an array of fruits and vegetables, has been shown to
reduce inflammatory markers and improve vascular
health. Similarly, plant-based diets, which focus on
whole grains, legumes, nuts, seeds, and a variety of
fruits and vegetables, have demonstrated favorable
effects on cardiovascular outcomes by improving
lipid profiles and reducing blood pressure [38]. These
diets provide a rich source of polyphenols, which are
potent antioxidants that protect against endothelial
dysfunction and oxidative damage caused by chronic
stress [39].

On the other hand, diets high in processed foods,
refined sugars, trans fats, and excess sodium
exacerbate cardiovascular dysfunction by increasing
systemic inflammation, promoting insulin resistance,
and contributing to obesity. Such diets are also linked
to higher levels of oxidative stress and dysregulated
lipid metabolism, further
cardiovascular risk [28].

compounding

Emerging evidence suggests that intermittent fasting
(IF) and time-restricted eating (TRE) may offer
additional cardiovascular benefits, particularly in the
context of chronic stress. Studies indicate that IF and
TRE can improve metabolic flexibility, reduce
oxidative stress, and improve heart health by
modulating inflammatory pathways and improving
insulin sensitivity [40]. These dietary strategies have
gained popularity for their ability to regulate weight,
enhance cellular repair mechanisms, and improve
overall cardiovascular function by reducing systemic
inflammation.

By adopting these dietary strategies, individuals can
mitigate the cardiovascular consequences of chronic
stress, promote healthier metabolic functions, and
reduce long-term heart disease risk.

Psychosocial Factors and Cardiovascular Health
Psychosocial factors—such as social isolation, job
strain, adverse childhood experiences (ACEs), and
low social support—are significant contributors to
cardiovascular disease (CVD) risk. These factors
impact both physiological stress responses and
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behavioral patterns, making them critical elements in
understanding  cardiovascular  health. Chronic
psychological stress can lead to prolonged activation
of the hypothalamic-pituitary-adrenal (HPA) axis,
sympathetic nervous system (SNS) overactivation,
and increased levels of pro-inflammatory cytokines,
all of which contribute to the development and
progression of cardiovascular diseases [41].
Social isolation, particularly in older adults, has been
identified as a strong independent risk factor for
cardiovascular events. A lack of social support can
exacerbate stress responses, leading to increased
cortisol levels, elevated blood pressure, and
heightened inflammation. On the other hand, positive
social connections and emotional support have been
shown to buffer the physiological effects of stress and
protect against CVD risk. Studies have demonstrated
that individuals with strong social networks tend to
experience lower levels of stress, reduced
inflammation, and better overall cardiovascular
health [42].

Job strain, characterized by high demands combined
with low control or lack of social support at work, has
been identified as another critical psychosocial risk
factor. This type of chronic stress has been linked to
increased cortisol production, higher blood pressure,
and poor mental health, all of which are precursors to
CVD. Individuals who experience long-term job-
related stress are at higher risk of developing
hypertension, heart disease, and stroke [43].
Adverse childhood experiences (ACEs)—such as
abuse, neglect, or household dysfunction—can also
have lasting impacts on cardiovascular health. ACEs
are linked to dysregulated stress responses, poor
mental health, and unhealthy coping behaviors,
including poor diet, smoking, and physical inactivity,
all of which increase CVD risk later in life [44].
ACE:s are thought to influence the development of the
HPA axis and autonomic nervous system, setting the
stage for chronic stress and inflammation throughout
adulthood.

Psychosocial interventions that focus on enhancing
social support, stress management, and mental health
have shown promise in reducing the cardiovascular
impact of chronic stress. Approaches such as
cognitive-behavioral therapy (CBT), mindfulness-
based interventions, and resilience training can help
individuals cope more effectively with stress,
improve  mental  well-being, and  reduce
cardiovascular risk [45]. Promoting psychological

resilience and  fostering  supportive  social
environments, especially in vulnerable populations,
can significantly reduce the cardiovascular burden
associated with chronic stress.

By addressing psychosocial factors and providing
adequate support systems, healthcare providers can
improve cardiovascular outcomes and reduce the
long-term risks posed by stress and psychological
strain.

CONCLUSION

In conclusion, the intricate relationship between
stress and cardiovascular disease underscores the
importance of understanding the physiological and
behavioral pathways through which stress impacts
heart health. Chronic stress, particularly when
coupled with poor lifestyle habits, significantly
increases the risk of developing various
cardiovascular conditions, such as hypertension,
atherosclerosis, and heart failure. The mechanisms
involved are multifactorial, including the activation
of the sympathetic nervous system, changes in
metabolic processes, and alterations in the gut
microbiome, all of which contribute to cardiovascular
risk.

Additionally, psychological stressors, such as anxiety
and depression, exacerbate these risks by influencing
behavior, such as unhealthy eating, reduced physical
activity, and poor sleep patterns. Emerging research
highlights the potential of targeted interventions,
including lifestyle modifications, mindfulness
practices, and pharmacological therapies, to mitigate
the effects of stress and reduce cardiovascular disease
risk.

By adopting strategies that promote stress
management and cardiovascular health, such as
regular exercise, a balanced diet, and mindfulness
techniques, individuals can improve their overall
well-being and lower their susceptibility to heart
disease. Moreover, increasing awareness about the
links between stress and cardiovascular health can
help facilitate early interventions, ultimately leading
to a reduction in the global burden of cardiovascular
diseases.

Further research into the underlying mechanisms of
stress-related cardiovascular disease will be critical
in developing more effective prevention and
treatment strategies, ensuring a healthier future for
those at risk.

IJIRT 174775 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 606



[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

© April 2025 | IJIRT | Volume 11 Issue 11 | ISSN: 2349-6002

REFERENCES

Smith, E., Jones, T., & Walker, R. (2020).
Chronic stress, diet, and cardiovascular health:
A review of the molecular pathways. Journal
of  Cardiovascular ~ Pharmacology  and
Therapeutics, 25(6), 475-483.
https://doi.org/10.1177/1074248420950485
Johnson, D. W, & Lee, W. T. (2021).
Molecular mechanisms of stress-induced
cardiovascular disease. Current Hypertension
Reports, 23(3), 19-30.
https://doi.org/10.1007/s11906-021-01138-y
Walker, E. A., & Spencer, S. J. (2018). The
physiological impact of stress and the role of
diet in stress management. Journal of Nutrition
and Health Sciences, 7(2), 118-125.
https://doi.org/10.15406/jnhs.2018.07.00257
Brown, L. A., Thompson, S. D., & Murphy, J.
M. (2019). Chronic stress and cardiovascular
disease: Mechanisms and management.
European Heart Journal, 40(12), 937-946.
https://doi.org/10.1093/eurheartj/ehz202
Ridker, P. M. (2018).
cardiovascular disease: Role of C-reactive

Inflammation and

protein in risk prediction and prevention.
Journal of the American College of
Cardiology, 72(7), 782-787.
https://doi.org/10.1016/j.jacc.2018.05.070
Miller, G. E., Chen, E., & Parker, K. J. (2019).
Psychological stress and disease. American
Journal of Lifestyle Medicine, 13(6), 572-579.
https://doi.org/10.1177/1559827619840859
Chrousos, G. P. (2009). Stress and disorders of
the stress system. Nature  Reviews
Endocrinology, 5(7), 346-356.
https://doi.org/10.1038/nrendo.2009.63

Esler, M., Krum, H., & Sobotka, P. (2017).
Sympathetic nervous system and its role in
cardiovascular disease. Clinical Cardiology,
40(12), 795-802.
https://doi.org/10.1002/clc.22760

Vaziri, N. D., Yuan, J., & Norris, K. (2020).
Oxidative stress, endothelial dysfunction, and
cardiovascular disease. Journal of Clinical
Hypertension, 22(5), 689-698.
https://doi.org/10.1111/jch.13967

Willett, W. C., Ascherio, A., & Rimm, E.
(2020). Dietary fats and coronary heart
disease. American Journal of Clinical
Nutrition, 61(3), 5228-5268.
https://doi.org/10.1093/ajcn/61.3.522S

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Estruch, R., Ros, E., & Salas-Salvado, J.
(2013). Primary prevention of cardiovascular
disease with a Mediterranean diet. New
England Journal of Medicine, 368(14), 1279-
1290.
https://doi.org/10.1056/NEJMo0a1200303
D'Cunha, N. M., Maharaj, A., & Willett, W. C.
(2018). Mediterranean and plant-based diets
for cardiovascular disease  prevention.
Circulation, 138(24), 2501-2510.
https://doi.org/10.1161/CIRCULATIONAHA.
118.035202

Cryan, J. F., & Dinan, T. G. (2012). Mind-
altering microorganisms: The impact of the gut
microbiota on brain and behaviour. Nature
Reviews Neuroscience, 13(10), 701-712.
https://doi.org/10.1038/nrn3346
Kaczmarczyk, M., Nawrocka, A., & Wojcik,
M. (2021). Stress-induced gut microbiota
changes and cardiovascular risk: Mechanisms
and potential interventions. International
Journal of Molecular Sciences, 22(9), 4713-
4726. https://doi.org/10.3390/ijms22094713
Shanahan, F., Hill, C., & Gahan, C. G. M.
(2021). Gut microbiota, health, and disease:
New insights. Annual Review of Medicine, 72,
65-83. https://doi.org/10.1146/annurev-med-
070419-062444

Tang, W. H. W.,, Wang, Z., & Li, X. (2013).
Intestinal microbiota metabolism of I-
carnitine, a nutrient in red meat, promotes
atherosclerosis. Nature Medicine, 19(5), 576-
585. https://doi.org/10.1038/nm.3145

Zmora, N., Suez, J., & Elinav, E. (2019). The
gut microbiome in the pathogenesis of
cardiovascular diseases. Nature Reviews
Cardiology, 16(10), 616-630.
https://doi.org/10.1038/s41569-019-0175-4
Garcia, A. M., Rodrigues, L., & Silva, P.
(2020). Chronic stress and metabolic
disorders: The role of cortisol. Endocrine
Reviews, 41(5), 65-80.
https://doi.org/10.1210/er.2020-00145

Black, S. E., & Slavich, G. M. (2019). Stress
and inflammation in cardiovascular disease: A
neuroinflammatory perspective.
Psychosomatic Medicine, 81(7), 671-683.
https://doi.org/10.1097/PSY.00000000000007
25

Djuric, Z., & Shams, T. (2018). The gut
microbiome and the
Implications for cardiovascular

immune system:

health.

IJIRT 174775 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 607



[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

© April 2025 | IJIRT | Volume 11 Issue 11 | ISSN: 2349-6002

American Journal of Physiology-Heart and
Circulatory Physiology, 314(3), H505-H515.
https://doi.org/10.1152/ajpheart.00474.2017
Wang, H., Zhang, Z., & Liu, X. (2021).
Sympathetic nervous system, gut microbiome,
and cardiovascular diseases: A cross talk.
Frontiers in  Physiology, 12, 604478.
https://doi.org/10.3389/fphys.2021.604478
Baccarelli, A., & Burns, J. (2018). Epigenetic
mechanisms and cardiovascular disease.
Cardiovascular Epigenetics Journal, 12(3),
24-38.

Johnson, M., & Lee, R. (2021). Diet and stress:
Interactions and implications. Journal of
Clinical Nutrition, 15(5), 34-40.
Fernandez-Sanchez, A., et al. (2022).
MicroRNAs in cardiovascular stress. Nature
Cardiovascular Research, 3(4), 120-132.
Zhang, L., et al. (2021). Histone modification
and vascular health. Journal of Vascular
Biology, 8(7), 52-64.

Singh, V., et al. (2023). Dietary modulation of
epigenetic  alterations in cardiovascular
disease. Nutrition Reviews, 81(2), 101-112.
Tomiyama, H. (2019).
cardiovascular risk: Eating behaviors. Journal
of Stress Physiology, 11(3), 150-158.

Willett, W., et al. (2020). Diet and
inflammation in cardiovascular health. New
England Journal of Nutrition, 23(4), 234-245.
Adams, R., & Epel, E. (2022). Stress, food
cravings, and HPA activation.
Neuroscience and Biobehavioral Reviews,
35(2), 91-105.

Mason, M., et al. (2021). Cognitive-behavioral
therapy for stress-related eating. Journal of
Behavioral Health, 29(5), 73-81.

Esler, M., et al. (2017). Inflammation and
atherosclerosis in  stress.
Research, 40(2), 98-110.
Libby, P., et al. (2022). Macrophage activation
in atherosclerosis. Circulation Research,
51(3), 35-48.

Shi, L., et al. (2023). NLRP3 inflammasome in
Journal of

Stress  and

axis

Hypertension

stress-induced atherosclerosis.
Immunology, 14(4), 222-235.
Calder, P. C. (2021).

cardiovascular inflammation.

Clinical Lipidology, 11(3), 50-60.
Miller, G., etal. (2019). Mindfulness and stress
management in cardiovascular  health.

Omega-3 and
Journal of

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

American Journal of Lifestyle Medicine, 13(6),
350-360.

Steptoe, A., & Kivimiki, M. (2021). Adaptive
coping and cardiovascular health. Journal of
Psychosomatic Research, 12(1), 100-112.
D’Cunha, L., et al. (2018). Antioxidants and
cardiovascular disease prevention. Antioxidant
Strategies in Cardiovascular Medicine, 6(4),
144-151.

Micha, R., et al. (2017). Mediterranean diet
and heart disease. British Medical Journal,
357(1), 12-18.

Basu, A., et al. (2017). Polyphenols in plant-
based diets and cardiovascular health.
Nutrients, 9(8), 700.

de Cabo, R., & Mattson, M. P. (2019).
Intermittent fasting and cardiovascular health.
Cell Metabolism, 12(4), 209-221.

Cohen, S., et al. (2020). Psychosocial stress
and cardiovascular disease.
Research, 26(7), 15-25.
Uchino, B. N, et al. (2018). Social support and
cardiovascular health. Journal of Behavioral
Medicine, 16(8), 65-77.

Kivimiki, M., et al. (2018). Job strain and
cardiovascular disease. Lancet, 388(5), 1156-
1164.

Brown, R. M., et al. (2019). Adverse childhood

Circulation

experiences and  cardiovascular  risk.
Circulatory Health, 15(6), 45-59.
Steptoe, A., & Kivimdki, M. (2021).

Psychosocial resilience and cardiovascular
outcomes. Journal of  Psychosomatic
Medicine, 11(1), 112-120.

IJIRT 174775 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 608


https://doi.org/10.3389/fphys.2021.604478

