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ABSTRACT: Post-traumatic stress disorder (PTSD) affects a significant portion 

of the global population and can lead to chronic psychiatric complications and 

other secondary health issues. Among these, cardiovascular disease (CVD) 

stands out prominently. The relationship between PTSD and CVD is complex 

and bidirectional, with PTSD increasing the risk of developing CVD and 

worsening its prognosis. This review explores the physiological, psychological, 

and behavioral pathways through which PTSD influences cardiovascular health, 

including dysregulation of the autonomic nervous system, chronic inflammation, 

and endothelial dysfunction. These mechanisms highlight the profound impact of 

PTSD on cardiovascular risk factors such as hypertension, dyslipidemia, and 

metabolic syndrome. Effective management strategies necessitate integrated 

approaches that address both PTSD symptoms and cardiovascular risk factors, 

emphasizing early intervention, lifestyle modifications, and psychological 

therapies. Understanding and managing the PTSD-CVD link is crucial for 

optimizing care and improving outcomes in affected individuals. 

INTRODUCTION: Post traumatic stress disorder 

(PTSD) prevails in about 3.9% of the world 

population as reported by the World Health 

Organisation 
1
. Patients usually develop post-

traumatic stress disorder depending upon the events 

they have encountered. About 35-40% of the 

subjects overcome the effects of the event in less 

than a year. Although there are treatment options 

available, a smaller number of people report the 

condition, its symptoms or seek help or treatment. 

PTSD under certain conditions, develop to evolve 

as a chronic illness in some patients and can cause 

comorbid psychiatric complications and is also 

inclined towards development of other secondary 

complications 
2
.  
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PTSD can affect an individual’s social, personal 

and professional life. It can diversely affect social 

interactions and professional performance of the 

individuals. PTSD disrupts multiple functions 

biologically including neuro chemistry, immunity, 

metabolic functions, brain circuits, endocrine and 

cellular functions. Recent studies convey that each 

patient experiences and exhibits the symptoms of 

PTSD differently 
3
 PTSD is clinically manifested 

by alterations in mod, cognition, overall behaviour 

and somatic or auditory experiences that can lead to 

chronic psychiatric disturbances that may 

sometimes trigger suicide 
2
.  

The symptoms of PTSD manifested by patients are 

categorised as avoidance symptoms, intrusive 

symptoms, cognition and mood symptoms and 

altered physical and emotions reactions 
4, 5

. PTSD 

often leads to complications like development of 

chronic psychiatric conditions, suicidal thoughts 

and also is a risk factor for other diseases. PTSD 

involves with the pathophysiology of certain 

diseases and also affects the quality of treatment 
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given for the conditions. This worsens the mental 

and physical health of the individual. Among many 

diseases that are influenced by PTSD, cardiac 

diseases tend to be one of the majorly affected 

conditions 
6
. Cardiovascular disease is a collective 

term that encompasses atherosclerosis, atrial 

fibrillation, congenital heart disease, coronary heart 

diseases, thromboembolism, deep vein thrombosis, 

heart failure and cardiac arrest. PTSD has known to 

enhance the risk of CVD occurrence and mortality 

and also increases the incidence of hypertension. 

We observe that the PTSD serves as an 

independent risk factor for most cardiac 

complications 
7
.  

PTSD can significantly impact the treatment and 

management of cardiovascular disease through its 

effects on adherence, stress levels, lifestyle 

behaviors, medication interactions, healthcare 

utilization, and overall recovery processes. 

Recognizing these challenges is essential for 

providing effective care to individuals with both 

PTSD and CVD. The link can be perceived as the 

interaction between mechanism involved in 

behaviour and physiology in relation to PTSD 
8
.  

Although the relationship between PTSD and CVD 

is interchangeable, the link eventually affects and 

worsens both CVD and PTSD, in terms of 

prognosis, treatment and aftercare. In a study, 

JAMA psychiatry reported that PTSD has a strong 

relationship with CVD and PTSD leads to 1.5 – 2-

fold increase in risk of developing coronary heart 

disease 
9
.  

It is also revealed that, persistent PTSD in patients 

diagnosed with CVD, it also worsens the 

cardiovascular manifestations, treatment outcomes 

and also increases the risk of mortality. While exact 

prevalence rates can vary, the consensus from 

multiple studies supports the notion that PTSD 

significantly increases the risk of developing 

cardiovascular disease. The exact magnitude of this 

risk may depend on factors such as the severity and 

duration of PTSD symptoms, co-existing health 

conditions, and access to healthcare. Early 

detection, intervention, and integrated care models 

that address both mental health and cardiovascular 

risk factors are crucial in managing and reducing 

this risk.  

PTSD and CVD- The Link: The association 

between PTSD and CVD can be understood by 

categorising the factors as biological, physiological 

and behavioural pathways. The link between PTSD 

and CVD is schematically depicted in Fig. 1. The 

major physiological symptoms include, 

hypothalamic- pituitary-adrenal axis dysregulation, 

chronic system inflammation and autonomic 

nervous system dysregulation while the 

behavioural factors include, smoking, improper diet 

and sedentary lifestyle 
10

. 

 
FIG. 1: SCHEMATIC REPRESENTATION OF THE PTSD-CVD LINK 
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The brain-heart axis refers to a complex network 

that connects various regions of the brain, 

particularly the frontal and limbic areas involved in 

emotional processing, to the brainstem and 

peripheral organs via the autonomic nervous 

system (ANS). This pathway plays a crucial role in 

regulating physiological functions such as heart 

rate, blood pressure, and other cardiovascular 

responses. In the context of PTSD (Post-Traumatic 

Stress Disorder), several studies have highlighted 

alterations in the functioning of the autonomic 

nervous system and increased levels of systemic 

inflammation as potential contributors to 

cardiovascular disease (CVD) risk. These 

physiological changes are often seen alongside 

neural alterations in PTSD, which affect regions of 

the brain involved in emotional regulation, memory 

processing, and stress responses. Despite these 

observations, there has been relatively little 

integration of neural deficits in discussions about 

the PTSD-CVD link. Neural deficits in PTSD can 

include structural and functional changes in brain 

regions crucial for regulating autonomic function 

and stress responses. These alterations can 

dysregulate the brain-heart axis, potentially 

contributing to increased cardiovascular risk in 

individuals with PTSD. Therefore, understanding 

the brain-heart axis as a model for exploring the 

PTSD-CVD relationship offers a promising avenue 

for research. It underscores the importance of 

considering both neural and physiological 

mechanisms in understanding how PTSD impacts 

cardiovascular health, potentially leading to new 

insights into prevention and treatment strategies for 

individuals affected by PTSD 
11, 12

.  

 Mechanism of PTSD and CVD Association: 

Individuals with PTSD are frequently observed to 

engage in behaviors that elevate their risk of 

cardiovascular disease (CVD). The pathways 

contributing to the development of CVD as a 

complication of PTSD is illustrated in Fig. 2. 

 
FIG. 2: PATHWAYS INVOLVED IN PTSD-CVD ASSOCIATION

Exposure to traumatic or violent environments 

often correlates with problematic alcohol use, and 

individuals may also have higher rates of smoking 

initiation and relapse after quitting 
13, 14

. These 

behaviors are often attempts to self-medicate, 

providing temporary relief from the arousal and 

anxiety symptoms associated with PTSD. 

However, they can complicate efforts to maintain 

sobriety or quit smoking due to the anxiety and 

withdrawal symptoms that accompany cessation 

efforts 
15

. In addition to these substance use 

patterns, individuals with PTSD also tend to 

experience higher rates of overweight and obesity 

compared to the general population, despite their 

relatively younger age. They are more likely to 

have conditions such as dyslipidemia and diabetes, 

which are significant contributors to cardiovascular 

risk 
10, 16

.  
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Furthermore, among those who already have CVD, 

individuals with PTSD often demonstrate lower 

levels of engagement in physical activity and are 

more prone to medication nonadherence. This lack 

of adherence can exacerbate cardiovascular health 

issues and increase the risk of adverse cardiac 

events. Sleep disturbances are another hallmark of 

PTSD, with affected individuals frequently 

experiencing difficulties falling and staying asleep, 

as well as nightmares and sleep disordered 

breathing. These disturbances not only impair 

overall well-being but also contribute to 

cardiovascular risk 
17

. Psychologically, PTSD is 

often accompanied by symptoms such as 

depression, hostility, and easily triggered anger. 

These emotional states are known to contribute to 

CVD risk and can potentially trigger cardiac events 
18

. Socially, PTSD symptoms like avoidance 

behaviors can lead to social isolation and reduced 

levels of social support, which are crucial for 

maintaining cardiovascular health. Lower levels of 

social support have been linked to increased CVD 

risk in various studies 
19

. Individuals with PTSD 

often experience profound physiological changes in 

response to stress, which can significantly impact 

their cardiovascular health. Key alterations include 

heightened heart rate and blood pressure responses, 

dysregulation of the autonomic nervous system 

(ANS) and hypothalamic-pituitary-adrenal (HPA) 

axis, and increased sensitivity to stress hormones 

like glucocorticoids. This dysregulation is 

characterized by exaggerated sympathetic nervous 

system (SNS) activity, reduced cardiac vagal 

control, and impaired baroreflex function 
18, 20

. The 

dysregulated SNS activity leads to elevated levels 

of circulating catecholamines (such as 

norepinephrine), which play a role in 

cardiovascular function and regulation. 

Additionally, individuals with PTSD often exhibit 

higher levels of inflammatory markers like tumor 

necrosis factor α and interleukin 1β, and increased 

platelet reactivity, all of which are associated with 

cardiovascular risk 
21, 23

. A critical aspect of the 

link between PTSD and cardiovascular disease 

(CVD) lies in endothelial dysfunction. The 

endothelium, a single layer of cells lining blood 

vessels, plays a crucial role in maintaining vascular 

tone and function 
24

. Endothelial dysfunction 

occurs when the endothelium fails to properly 

regulate vasodilation and vasoconstriction in 

response to various physiological stimuli. This 

dysfunction is considered an early indicator of 

CVD risk, preceding clinical manifestations 
25, 26

. 

 
FIG. 3: FACTORS CONTRIBUTING TO THE PTSD- CVD RELATIONSHIP 

Emotional stress, which is pervasive in individuals 

with PTSD, has been shown to directly impact 

endothelial function 
27

. Norepinephrine, a 

neurotransmitter involved in the stress response, 

contributes to vasoconstriction. Endothelin-1 (ET-

1), another potent vasoconstrictor, is also 



Gouttam et al., IJPSR, 2025; Vol. 16(7): 1746-1754.                                     E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              1750 

implicated in stress-triggered cardiovascular 

events. Both substances are released in response to 

stress and contribute to endothelial dysfunction, 

potentially increasing the risk of cardiovascular 

events 
28, 29

. Research has demonstrated that acute 

activation of negative emotions under controlled 

conditions can lead to endothelial dysfunction in 

both large coronary vessels and smaller peripheral 

vessels. This dysfunction can persist for extended 

periods, further elevating the risk of cardiovascular 

complications. The combination of chronic stress, 

dysregulated physiological responses, and 

endothelial dysfunction in individuals with PTSD 

creates a milieu that significantly increases the risk 

of developing cardiovascular disease. 

Understanding these mechanisms is crucial for 

developing targeted interventions aimed at 

mitigating cardiovascular risk in this vulnerable 

population 
30, 31

. The factors associated with this 

intervened complication are depicted in Fig. 3. 

Significance of Assessing the Link between 

PTSD and CVD: PTSD, despite not traditionally 

being recognized as a major risk factor for 

cardiovascular disease (CVD), has become more 

prevalent in recent times due to worsening mental 

and physical health conditions. PTSD arises from a 

prolonged maladaptive response following severe 

psychological trauma, such as personal assaults, 

disasters, or combat exposure. While PTSD itself 

isn't classified as an independent CVD risk factor, 

it shares associations with key CVD risk factors 

like hypertension, dyslipidemia, and diabetes, as 

well as adverse outcomes such as heart attacks and 

heart failure. However, it remains uncertain 

whether these links are causal or influenced by 

other factors like depression. At a physiological 

level, PTSD involves disruptions in neural circuits 

related to emotional memory and stress response 

regulation. Brain imaging studies show changes in 

areas controlling emotions and cognition, 

correlating with altered behaviors like heightened 

sensitivity to threat and exaggerated responses to 

stressful cues. Dysfunctions in the autonomic 

nervous system and inflammatory responses are 

proposed as potential mechanisms linking PTSD to 

increased CVD risks. 

Further research utilizing animal models and 

human tissue biobanks is crucial to understanding 

how PTSD-related brain changes and inflammation 

might causally contribute to CVD. Future genome-

wide studies may provide insights through 

Mendelian randomization, helping to clarify the 

nature and direction of associations between PTSD 

and CVD outcomes. To advance understanding, 

comprehensive prospective studies are needed, 

encompassing diverse populations and rigorously 

assessing PTSD alongside biological and 

behavioral CVD risk factors 
34

. 

Approaches for Prevention: 

Early Intervention and Treatment for PTSD: 

Effective early intervention strategies for PTSD can 

significantly mitigate its long-term impact, 

particularly in reducing the likelihood of chronic 

symptoms. Cognitive Behavioral Therapy (CBT), 

when administered promptly after a traumatic 

event, has been consistently shown to lower the 

risk and severity of PTSD. Alongside CBT, 

providing immediate psychological support 

following trauma helps individuals process 

emotions and cope with distress, which can prevent 

the development of severe PTSD symptoms and 

associated physiological consequences 
35

. 

Education and Awareness: Education and 

awareness initiatives play a crucial role in 

mitigating PTSD-related health risks by facilitating 

early identification and intervention. Training 

programs for first responders, healthcare 

professionals, and the public are essential. They 

educate on recognizing PTSD symptoms early and 

implementing appropriate interventions. Public 

health campaigns are also vital in raising awareness 

about the potential long-term health effects of 

PTSD, including cardiovascular disease. Increased 

awareness encourages individuals to seek support 

and treatment earlier, improving overall outcomes 
36

. 

Stress Management and Resilience-Building: 

Stress management and resilience-building 

strategies are integral to reducing the risk of PTSD 

and its related health consequences. Practices such 

as mindfulness and meditation promote relaxation 

and emotional regulation, potentially lowering the 

risk of developing PTSD after exposure to trauma. 

Additionally, resilience training programs teach 

coping skills and adaptive strategies, enhancing 

individuals' ability to recover effectively from 
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traumatic experiences and reducing the likelihood 

of chronic PTSD symptoms 
36

. 

Physical Health Monitoring and Management: 

Monitoring and managing physical health are 

critical components of PTSD prevention, 

particularly in relation to cardiovascular health. 

Regular cardiovascular risk assessments during 

health check-ups enable early detection of potential 

issues exacerbated by PTSD. Promoting healthy 

lifestyles, including regular exercise, balanced 

nutrition, adequate sleep, and smoking cessation, is 

essential in managing cardiovascular risk factors 

and supporting overall well-being in PTSD 

survivors 
37

. Advancements in research and policy 

are essential for developing effective strategies to 

prevent PTSD and mitigate its health impacts. 

Longitudinal studies continue to provide insights 

into the long-term health outcomes of PTSD 

survivors, informing preventive measures and 

treatment approaches. Policy development 

supporting mental health services and PTSD 

prevention efforts is crucial in enhancing early 

intervention capabilities and improving overall 

health outcomes for at-risk populations.  

Approaches for Management: 

Psychological Therapies: 

Cognitive Behavioral Therapy (CBT): Cognitive 

Behavioral Therapy (CBT) is a structured, 

evidence-based psychotherapy aimed at modifying 

dysfunctional thoughts and behaviors associated 

with PTSD. In the context of PTSD-induced 

cardiovascular disease, CBT focuses on addressing 

maladaptive stress responses, which can contribute 

to cardiovascular complications. By helping 

patients identify and challenge negative thought 

patterns and develop healthier coping mechanisms, 

CBT not only reduces PTSD symptoms but also 

potentially improves cardiovascular outcomes. 

Studies have shown that CBT can lead to 

reductions in PTSD severity, improvements in 

overall psychological well-being, and enhanced 

quality of life for individuals with PTSD and 

comorbid cardiovascular conditions.  

Eye Movement Desensitization and 

Reprocessing (EMDR): EMDR is a therapeutic 

approach that involves recalling distressing 

memories while simultaneously focusing on 

external stimuli (such as hand movements or 

sounds). This technique aims to facilitate the 

reprocessing of traumatic memories, thereby 

reducing their emotional impact and associated 

symptoms. In the context of PTSD-induced 

cardiovascular disease, EMDR has shown 

effectiveness in reducing PTSD symptoms, 

including intrusive thoughts and hyperarousal, 

which can exacerbate cardiovascular stress 

responses. By addressing underlying trauma, 

EMDR may contribute to impro 
38

. 

Therapeutic Management: 

Selective Serotonin Reuptake Inhibitors 

(SSRIs): SSRIs are a class of antidepressant 

medications commonly prescribed to alleviate 

symptoms of PTSD, such as anxiety and 

depression. By enhancing serotonin levels in the 

brain, SSRIs stabilize mood and reduce 

psychological distress associated with PTSD. 

While the primary goal of SSRIs is to manage 

psychiatric symptoms, their use may indirectly 

benefit cardiovascular health by promoting 

emotional stability and reducing physiological 

stress responses. However, the direct impact of 

SSRIs on cardiovascular outcomes in individuals 

with PTSD requires further investigation 
39

. 

Lifestyle Interventions: 

Physical Activity: Regular physical activity plays 

a crucial role in managing both PTSD symptoms 

and cardiovascular health. Exercise has been shown 

to reduce symptoms of anxiety and depression, 

common in PTSD, while also lowering blood 

pressure, improving lipid profiles, and enhancing 

cardiovascular fitness. Aerobic exercise, in 

particular, promotes cardiovascular endurance and 

resilience, which can mitigate the impact of stress 

on the cardiovascular system. Incorporating 

structured exercise routines tailored to individual 

capabilities and preferences is recommended to 

maximize therapeutic benefits for both mental and 

cardiovascular health. 

Healthy Diet: A balanced and nutritious diet rich 

in fruits, vegetables, lean proteins, and omega-3 

fatty acids supports overall cardiovascular health 

and psychological well-being. Dietary interventions 

can complement other treatment modalities for 

PTSD-induced cardiovascular disease by 

addressing metabolic risk factors and promoting 

systemic health.  
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For instance, omega-3 fatty acids found in fish and 

nuts have anti-inflammatory properties that may 

benefit cardiovascular function and mood 

regulation. Educating patients on the importance of 

dietary choices and encouraging healthy eating 

habits are essential components of comprehensive 

PTSD management 
40

. 

Integrated Care Models: 

Collaborative Care: Integrating mental health 

services with primary care facilitates 

comprehensive management of PTSD-induced 

cardiovascular disease. Collaborative care models 

involve close coordination between psychologists, 

psychiatrists, cardiologists, and primary care 

physicians to develop personalized treatment plans 

addressing both psychiatric symptoms and 

cardiovascular risk factors. This holistic approach 

ensures that patients receive timely interventions, 

monitoring, and support across multiple domains of 

health. By addressing the complex interplay 

between mental and physical health, collaborative 

care models aim to optimize therapeutic outcomes 

and enhance overall well-being. 

Team-Based Approach: A team-based approach 

to PTSD-induced cardiovascular disease 

management leverages the expertise of 

multidisciplinary healthcare professionals. This 

includes specialists in psychology, psychiatry, 

cardiology, nursing, and social work, who 

collaborate to deliver comprehensive, patient-

centered care. Each team member contributes 

unique perspectives and interventions tailored to 

the specific needs and preferences of the individual. 

By fostering interdisciplinary communication and 

shared decision-making, team-based care promotes 

continuity of care and enhances treatment 

adherence. This approach recognizes the 

interconnected nature of PTSD and cardiovascular 

disease, addressing both acute symptoms and long-

term health outcomes. 

Behavioral Interventions: 

Stress Management Techniques: Effective stress 

management is essential for mitigating 

cardiovascular risk factors exacerbated by PTSD. 

Techniques such as mindfulness-based stress 

reduction (MBSR), relaxation training, and 

biofeedback help individuals cultivate awareness 

and resilience in response to stressors.  

By promoting relaxation and reducing 

physiological arousal, these interventions support 

cardiovascular health and psychological well-

being. Integrating stress management techniques 

into daily routines empowers patients to proactively 

manage symptoms and enhance adaptive coping 

strategies, thereby reducing the impact of chronic 

stress on cardiovascular function. 

Sleep Hygiene: Addressing sleep disturbances 

associated with PTSD is critical for optimizing 

cardiovascular health. Behavioral interventions for 

sleep hygiene focus on promoting regular sleep 

patterns, creating a conducive sleep environment, 

and adopting relaxation techniques before bedtime. 

Cognitive behavioral interventions for insomnia 

(CBT-I) may be particularly beneficial, offering 

structured approaches to improve sleep quality and 

duration. Adequate sleep facilitates physiological 

restoration, regulates stress hormones, and 

enhances cardiovascular resilience. By addressing 

sleep disturbances, clinicians can mitigate the 

adverse effects of sleep deprivation on 

cardiovascular function and overall health 

outcomes 
41

.  

CONCLUSION: Conclusively, this article 

underscores a significant correlation between 

PTSD and CVD, elucidating the intricate 

mechanisms at play. This linkage manifests 

through chronic stress-induced dysregulation of 

neuroendocrine and immune systems, fostering 

inflammation, endothelial dysfunction, and 

metabolic abnormalities all precursors to CVD.  

The clinical implications are profound, 

necessitating heightened vigilance in screening 

PTSD patients for cardiovascular risk factors and 

early signs of disease. Integrative management 

strategies should encompass both psychological 

interventions to mitigate trauma-related stress and 

comprehensive cardiovascular risk reduction 

measures. By addressing PTSD not only as a 

mental health concern but also as a potential driver 

of cardiovascular morbidity, healthcare providers 

can strive for holistic care that improves both 

mental well-being and cardiovascular outcomes. 
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