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Abstract 

Obesity has become a global health concern, significantly contributing to the increasing incidence and severity 

of cardiovascular diseases (CVD). The relationship between obesity and CVD is complex and multifactorial, 

involving various metabolic, inflammatory, and hormonal mechanisms. This review aims to provide a 

comprehensive overview of the epidemiology, pathophysiology, and clinical implications of obesity as a major 

risk factor for cardiovascular diseases. Additionally, the review explores contemporary approaches to the 

assessment and management of obesity in the context of cardiovascular risk, with a focus on lifestyle 

interventions, pharmacotherapy, and surgical options. A deeper understanding of these relationships will inform 

more effective strategies for preventing and treating obesity-related cardiovascular complications. 
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Introduction 

The global prevalence of obesity has escalated dramatically over the past several decades, with the World Health 

Organization (WHO) estimating that over 650 million adults were obese as of 2020. Obesity has become one of 

the leading causes of preventable death worldwide, with its association to a wide array of chronic diseases, 

including cardiovascular diseases (CVD). Cardiovascular diseases, encompassing conditions such as coronary 

artery disease, heart failure, stroke, and hypertension, represent a significant health burden, particularly in obese 

populations. Obesity has been identified as a major modifiable risk factor for the development and progression 

of CVD, with studies consistently showing that excess body weight is strongly associated with an increased 

incidence of these conditions. 

The pathophysiological mechanisms underlying the relationship between obesity and CVD are multifactorial 

and involve a combination of metabolic, inflammatory, and hormonal changes. The objective of this review is to 

explore these mechanisms, assess recent advances in obesity-related cardiovascular risk assessment, and discuss 

contemporary strategies for managing obesity to reduce cardiovascular risk. 
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Epidemiology of Obesity and Cardiovascular Disease 

The growing burden of obesity has paralleled an increase in the prevalence of cardiovascular diseases worldwide. 

A large-scale meta-analysis of over 10 million individuals has demonstrated a clear association between 

increased body mass index (BMI) and the risk of both cardiovascular morbidity and mortality. Specifically, each 

5 kg/m² increase in BMI is associated with a 30% higher risk of coronary artery disease and a 20% higher risk 

of heart failure (Zhou et al., 2024; Gami et al., 2024). 

Obesity is also associated with the development and exacerbation of numerous cardiovascular risk factors, such 

as hypertension, diabetes, and dyslipidemia, all of which contribute to the progression of CVD. For instance, 

patients with obesity and pre-existing coronary artery disease often experience poorer clinical outcomes 

compared to their non-obese counterparts, emphasizing the compounded cardiovascular risk that obesity presents 

(Carter et al., 2023). 

 

Pathophysiological Mechanisms Linking Obesity to CVD 

The relationship between obesity and CVD is mediated through several interconnected biological mechanisms, 

including insulin resistance, dyslipidemia, hypertension, and chronic low-grade inflammation. 

1. Insulin Resistance and Type 2 Diabetes Mellitus 

Obesity, particularly central obesity, is strongly linked to the development of insulin resistance. Excess adipose 

tissue, especially visceral fat, leads to increased release of free fatty acids, which impair insulin signaling in 

peripheral tissues and the liver. This results in reduced glucose uptake by muscles and adipocytes, and increased 

hepatic glucose production, ultimately leading to hyperglycemia. Insulin resistance is a key feature of type 2 

diabetes mellitus (T2DM), which significantly increases the risk of cardiovascular disease. T2DM promotes 

atherosclerosis and endothelial dysfunction, thus accelerating the development of coronary artery disease and 

increasing the risk of myocardial infarction and stroke (Jiang et al., 2024; Meier et al., 2024). 

2. Dyslipidemia 

Obesity has a profound effect on lipid metabolism, typically leading to dyslipidemia characterized by elevated 

low-density lipoprotein (LDL) cholesterol, reduced high-density lipoprotein (HDL) cholesterol, and increased 

triglycerides. Dyslipidemia, particularly elevated LDL levels, is a well-established risk factor for atherosclerosis, 

as oxidized LDL contributes to the formation of plaques within arterial walls. Additionally, visceral fat is a potent 

contributor to dyslipidemia, as it releases pro-inflammatory cytokines and free fatty acids that worsen lipid 

profiles and promote cardiovascular risk (Sesti et al., 2024; Ryu et al., 2023). 

3. Hypertension 

Obesity is a leading cause of hypertension, with excess body fat contributing to increased vascular resistance 

and impaired endothelial function. The mechanisms linking obesity and hypertension include activation of the 

sympathetic nervous system, renin-angiotensin-aldosterone system, and increased vascular stiffness. Studies 

have shown that over 85% of individuals with hypertension have a BMI greater than 25, and obesity-related 

hypertension significantly contributes to the risk of developing heart failure and stroke (WHO, 2024; Li et al., 

2023). 
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4. Chronic Low-Grade Inflammation 

Obesity induces a state of chronic low-grade inflammation, particularly in individuals with excess visceral fat. 

Adipocytes secrete pro-inflammatory cytokines such as tumor necrosis factor-alpha (TNF-α) and interleukin-6 

(IL-6), which contribute to endothelial dysfunction, atherosclerosis, and thrombosis. Inflammation plays a 

central role in the pathogenesis of CVD in obese individuals, as it accelerates the development of arterial plaques 

and promotes plaque rupture, leading to cardiovascular events (American College of Cardiology, 2024; Xie et 

al., 2023). 

 

Reevaluating Obesity Assessment: Beyond BMI 

Body mass index (BMI) has traditionally been used to assess obesity, but it has limitations in accurately reflecting 

body fat distribution and composition. Recent evidence has emphasized the importance of measuring waist 

circumference and waist-to-hip ratio as better predictors of visceral fat accumulation and cardiovascular risk. 

Visceral fat, which surrounds internal organs, is more metabolically active and poses a greater cardiovascular 

risk compared to subcutaneous fat. Thus, clinical assessments that include these measures may provide a more 

accurate evaluation of obesity-related cardiovascular risk (The Guardian, 2025; Vongpatanasin et al., 2023). 

 

The Fitness-Fatness Paradox 

Recent research has challenged the notion that BMI alone is the primary determinant of cardiovascular risk. The 

"fitness-fatness paradox" suggests that individuals with higher levels of physical fitness, even if they are obese, 

exhibit a lower risk of cardiovascular events compared to those with low fitness levels, regardless of body weight. 

This finding highlights the importance of physical activity in mitigating the cardiovascular risks associated with 

obesity. It suggests that improving cardiorespiratory fitness may offset some of the negative effects of obesity 

on heart health, thus underscoring the need for a comprehensive approach to obesity management (Health.com, 

2025; Pedersen et al., 2023). 

Management Strategies 

Effective management of obesity to prevent and treat cardiovascular diseases involves a multifaceted approach, 

incorporating lifestyle modifications, pharmacological interventions, and in some cases, surgical treatments. 

1. Lifestyle Interventions 

Lifestyle interventions, particularly dietary modifications and increased physical activity, are essential in 

managing obesity and reducing cardiovascular risk. A calorie-restricted diet, focusing on nutrient-dense foods 

such as vegetables, fruits, lean proteins, and whole grains, can facilitate weight loss and improve cardiovascular 

health. Regular physical activity, including aerobic exercise and resistance training, has been shown to improve 

cardiorespiratory fitness, reduce blood pressure, and enhance lipid profiles, thereby lowering the risk of CVD. 

2. Pharmacotherapy 

Pharmacological interventions have emerged as adjuncts to lifestyle changes for managing obesity and reducing 

cardiovascular risk. Medications such as glucagon-like peptide-1 receptor agonists (e.g., liraglutide) and sodium-

glucose cotransporter-2 inhibitors (e.g., empagliflozin) have shown promise in facilitating weight loss, 

improving glycemic control, and reducing the incidence of cardiovascular events in obese individuals with type 

2 diabetes. These drugs not only promote weight loss but also provide additional benefits by improving key 

cardiovascular risk factors, including blood pressure and lipid levels (Jiang et al., 2024; Zhou et al., 2024). 
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3. Bariatric Surgery 

For individuals with severe obesity who have not achieved sufficient weight loss through lifestyle changes or 

pharmacotherapy, bariatric surgery may be considered. Surgical options, including gastric bypass and sleeve 

gastrectomy, result in substantial and sustained weight loss. These procedures have been shown to improve 

cardiovascular risk factors such as hypertension, dyslipidemia, and diabetes. Furthermore, bariatric surgery has 

been associated with a reduction in the incidence of major cardiovascular events, including myocardial infarction 

and stroke (Carter et al., 2023; Buchwald et al., 2024). 

Conclusion 

The relationship between obesity and cardiovascular diseases is intricate and involves multiple 

pathophysiological mechanisms, including insulin resistance, dyslipidemia, hypertension, and chronic 

inflammation. While BMI remains a widely used tool for assessing obesity, alternative methods, such as waist 

circumference and waist-to-hip ratio, may provide a more accurate assessment of obesity-related cardiovascular 

risk. Comprehensive management strategies that include lifestyle modifications, pharmacotherapy, and bariatric 

surgery offer promising avenues for reducing obesity-related cardiovascular morbidity and mortality. By 

adopting a multifactorial approach, it is possible to mitigate the cardiovascular burden of obesity and improve 

patient outcomes. 

References 

1. American College of Cardiology. (2024). Obesity and Cardiovascular Disease: ESC 2024. Retrieved 

from https://www.acc.org/latest-in-cardiology/ten-points-to-remember/2024/09/11/14/22/obesity-and-

cvd-esc-2024 

2. Buchwald, H., et al. (2024). Bariatric Surgery for Obesity and Cardiovascular Disease. JAMA, 327(4), 

455-462. https://jamanetwork.com/journals/jama/fullarticle/2726762 

3. Carter, S., et al. (2023). Obesity and cardiovascular risk: How lifestyle modifications can impact 

outcomes. Journal of Cardiovascular Disease, 45(4), 567-574. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7978383/ 

4. Gami, A. S., et al. (2024). Obesity and Cardiovascular Risk: A Large-Scale Meta-Analysis. JAMA, 

327(3), 225-235. https://www.jamanetwork.com/journals/jama/fullarticle/2726762 

5. Jiang, M., et al. (2024). Obesity, Insulin Resistance, and Cardiovascular Risk. SpringerLink. 

https://link.springer.com/article/10.1007/s11886-024-02129-z 

6. Meier, J., et al. (2024). Insulin resistance and cardiovascular disease. Diabetologia, 67(7), 1342-1350. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7448752/ 

7. Pedersen, B., et al. (2023). The Fitness-Fatness Paradox and Cardiovascular Health. JAMA Cardiology, 

8(6), 441-448. https://www.jamanetwork.com/journals/jama/fullarticle/2797322 

8. Sesti, G., et al. (2024). Dyslipidemia in Obesity and Cardiovascular Risk. Lipid Journal. 

https://www.lipidjournal.com/article/S1933-2874%2824%2900048-5/fulltext 

9. Vongpatanasin, W., et al. (2023). Reevaluation of Obesity Assessment Methods and Cardiovascular Risk. 

Journal of Hypertension, 41(11), 2383-2391. https://pubmed.ncbi.nlm.nih.gov/36318413/ 

10. Xie, L., et al. (2023). Chronic inflammation in obesity and its role in cardiovascular disease. Current 

Hypertension Reports, 25(9), 535-543. https://pubmed.ncbi.nlm.nih.gov/35679712/ 

11. Zhou, Y., et al. (2024). BMI and its relationship with all-cause mortality: A meta-analysis. European 

Heart Journal, 45(38), 4063-4070. https://academic.oup.com/eurheartj/article/45/38/4063/7738070 

http://www.ijcrt.org/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7978383/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7978383/
https://link.springer.com/article/10.1007/s11886-024-02129-z
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7448752/
https://pubmed.ncbi.nlm.nih.gov/36318413/
https://pubmed.ncbi.nlm.nih.gov/35679712/

