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Abstract
Coronary artery diseases (CADs) are the leading cause of mortality globally, driven largely by modifiable risk factors, 
especially poor dietary patterns. Emerging evidence suggests that strategic dietary modifications can prevent, 
manage, and even reverse CAD progression. This review summarizes the role of major dietary patterns, macro- and 
micronutrient interventions, functional foods, and phytochemicals in combating CADs. Particular emphasis is placed 
on the Mediterranean diet, DASH diet, plant-based nutrition, omega-3 fatty acids, fiber-rich foods, and antioxidants. 
Mechanisms include lipid regulation, blood pressure control, anti-inflammatory and endothelial protective actions. The 
review concludes with practical dietary recommendations and future perspectives for personalized nutrition strategies.
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Introduction
Coronary artery disease (CAD), the most prevalent form of cardiovascular disease (CVD), arises primarily due to 
atherosclerosis the accumulation of lipid-laden plaques within the coronary arteries. This narrowing impairs myocardial 
perfusion and can result in angina, myocardial infarction, or sudden cardiac death. CAD is responsible for over 9 million 
deaths globally each year, making it a leading cause of morbidity and mortality (GBD, 2023). However, it is increasingly 
recognized that CAD is not an inevitable consequence of aging but rather a largely preventable disease, with modifiable 
lifestyle factors playing a significant role in its onset and progression [1,2].

Among these modifiable risk factors, diet stands out as a critical determinant. Poor dietary habits  such as high intake 
of saturated fats, trans fats, refined sugars, and sodium  are strongly associated with the development of dyslipidemia, 
hypertension, obesity, insulin resistance, and systemic inflammation, all of which are key contributors to atherosclerosis 
[3]. In contrast, diets rich in fruits, vegetables, whole grains, legumes, nuts, lean protein, and healthy fats have been 
shown to reduce the risk of CAD significantly [4,5]. These dietary patterns work by improving lipid profiles, modulating 
blood pressure, and enhancing endothelial function.

Recent large-scale studies and meta-analyses underscore the profound impact of nutrition on cardiovascular health. For 
example, the PREDIMED trial demonstrated that adherence to a Mediterranean diet supplemented with nuts or olive 
oil reduced the incidence of major cardiovascular events by approximately 30% in high-risk individuals  [5]. Similarly, 
plant-based dietary approaches, such as vegetarian and vegan diets, have been linked to lower levels of total and LDL 
cholesterol, blood pressure, and inflammatory markers [6,7]. These diets are also associated with improved glycemic 
control, making them particularly beneficial in patients with metabolic syndrome or type 2 diabetes [8].

Given the substantial body of evidence supporting dietary modification as a cornerstone of CAD prevention and 
management, global health authorities are increasingly advocating for population-wide dietary interventions. The 
American Heart Association (AHA) and European Society of Cardiology (ESC) now emphasize the adoption of heart-
healthy dietary patterns as a first-line strategy in both primary and secondary CAD prevention [9,10]. In low- and 
middle-income countries, where the burden of CAD is rising, culturally tailored and affordable dietary interventions 
could offer a scalable and cost-effective means to curb the epidemic of cardiovascular diseases [11]. Moving forward, 
integrating dietary strategies with personalized medicine and public health policies will be vital to reducing the global 
burden of CAD.
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Epidemiology and Risk Factors of CADs
According to the Global Burden of Disease Study (GBD, 2023), CADs caused over 9 million deaths globally in 2022. Key 
modifiable risk factors include:

•	 Unhealthy diet: High in saturated fats, trans fats, refined carbs, and sodium; low in fruits, vegetables, whole 
grains, and omega-3s  [3,11].

•	 Physical inactivity: Linked to obesity, insulin resistance, and dyslipidemia (WHO, 2021).
•	 Tobacco use: Promotes atherosclerosis and thrombosis [12].
•	 Excessive alcohol: Associated with hypertension, arrhythmias, and heart failure [13].
•	 Hypertension: Damages arteries, promotes plaque formation [14].
•	 Dyslipidemia: High LDL/triglycerides, low HDL major contributors to atherosclerosis  [1].
•	 Obesity: Especially abdominal fat, drives inflammation and metabolic dysfunction [15].
•	 Type 2 diabetes: Accelerates vascular damage and atherosclerosis  [8].
•	 Psychosocial stress: Elevates BP and stress hormones, increasing CAD risk [16].

Mechanisms Linking Diet and CAD
Dietary components influence CAD pathophysiology through:
•	 Lipid metabolism (modulating LDL, HDL, triglycerides)
•	 Blood pressure regulation (sodium/potassium balance)
•	 Oxidative stress and inflammation (antioxidant and anti-inflammatory compounds)
•	 Endothelial function
•	 Thrombosis and platelet aggregation

Evidence-Based Dietary Patterns
Mediterranean Diet (MD)
Rich in olive oil, nuts, fruits, vegetables, legumes, whole grains, and fish.

Each food item is plotted based on its estimated effect on improving lipid profiles and reducing oxidative stress and 
inflammation. As shown, olive oil and fish rank highly in both areas, supporting the findings from the PREDIMED trial, 
which demonstrated a 30% reduction in major cardiovascular events among high-risk individuals adhering to this diet 
[5].

Dash Diet
The Dietary Approaches to Stop Hypertension (DASH) diet emphasizes the consumption of fruits, vegetables, low-fat 
dairy products, whole grains, and lean meats. It is specifically designed to reduce high blood pressure and improve 
cardiovascular health. Research by Sacks et al. (2001) demonstrated that adherence to the DASH diet significantly 
lowers both systolic and diastolic blood pressure, as well as reduces LDL cholesterol levels [17]. Its balanced nutrient 
profile, rich in potassium, calcium, magnesium, and fiber, supports vascular function and helps mitigate risk factors 
associated with coronary artery disease.

Plant-Based and Vegetarian Diets
Plant-based and vegetarian diets are characterized by lower intake of saturated fat and cholesterol while being rich 
in dietary fiber and phytonutrients such as antioxidants and anti-inflammatory compounds. These diets have been 
consistently associated with a reduced risk of coronary artery disease (CAD) and hypertension, as shown in large cohort 
studies including Satija et al. (2017) [4]. The high fiber content improves lipid profiles and glucose metabolism, while 
abundant plant compounds help reduce oxidative stress and inflammation, contributing to cardiovascular protection.
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Portfolio Diet
The Portfolio diet is a therapeutic dietary pattern that incorporates cholesterol-lowering foods such as soy protein, viscous 
fibers (e.g., from oats and barley), plant sterols, and almonds. Jenkins et al. (2011) found that this diet could reduce LDL 
cholesterol by approximately 30%, making it a powerful non-pharmacological strategy to manage hypercholesterolemia 
and reduce CAD risk [18]. The synergistic effects of these components work by reducing cholesterol absorption and 
enhancing excretion, thereby improving overall lipid profiles.

Omega-3 Fatty Acid
Omega-3 fatty acids, particularly EPA and DHA found in fatty fish and ALA from flaxseeds, play a crucial role in 
cardiovascular health. They help lower triglyceride levels, reduce blood pressure, and decrease the risk of arrhythmias by 
stabilizing cardiac membranes. Additionally, omega-3s inhibit platelet aggregation, reducing the likelihood of thrombosis. 
The American Heart Association (2021) recommends consuming at least two servings of fatty fish per week to obtain 
sufficient omega-3 intake for heart disease prevention.

Dietary Fiber
Dietary fiber, especially soluble fiber, has a well-established role in reducing LDL cholesterol by binding bile acids in the 
intestine, promoting their excretion, and forcing the body to utilize circulating cholesterol for bile synthesis. Rich sources 
include oats, legumes, fruits, and vegetables. The FDA (2022) advises a daily intake of 25 to 30 grams of fiber to achieve 
cardiovascular benefits, including improved lipid profiles and better glycemic control, both of which are important in 
reducing CAD risk [19].

Antioxidants and Polyphenols
Antioxidants and polyphenols such as flavonoids, resveratrol, and carotenoids are abundant in foods like berries, 
grapes, green tea, and dark chocolate. These compounds protect cardiovascular health by neutralizing free radicals, 
thereby reducing oxidative damage to the vascular endothelium. For example, Grassi et al. (2015) showed that cocoa 
polyphenols significantly improved endothelial function measured by flow-mediated dilation, which is predictive of 
reduced atherosclerotic progression and cardiovascular events [20].

Micronutrients
Certain micronutrients play key roles in cardiovascular health. Magnesium and potassium have well-documented blood 
pressure-lowering effects through their influence on vascular tone and sodium balance. Additionally, vitamin D status has 
been inversely associated with the risk of coronary artery disease, as reported by Pilz et al. (2011) [21]. Adequate intake 
of these micronutrients supports vascular function and may help reduce the incidence and severity of hypertension and 
CAD.

Functional Foods and Nutraceuticals
Functional foods provide benefits beyond basic nutrition:

No Food/Nutrient Active Component Effect
1 Oats β-glucan LDL reduction
2 Garlic Allicin BP reduction, anti-platelet
3 Green tea EGCG Antioxidant, anti-inflammatory
4 Tomatoes Lycopene LDL oxidation inhibition

Foods to Avoid or Limit

No Dietary Factor Associated Risk
1 Saturated fats ↑ LDL, atherogenesis
2 Trans fats ↑ CAD risk, pro-inflammatory
3 Excess sodium ↑ Blood pressure
4 Added sugars ↑ Obesity, insulin resistance
5 Red/processed meats ↑ Inflammation, carcinogenicity

Recent Innovations in CAD Nutrition Management
Personalized Nutrition
Personalized nutrition represents a transformative approach to managing coronary artery disease (CAD) by aligning dietary 
recommendations with an individual’s unique genetic makeup and gut microbiota profile. Advances in nutrigenomics and 
metabolomics have revealed that individuals respond differently to the same foods due to variations in genes involved 
in lipid metabolism, inflammation, and glucose regulation. For example, some people may be genetically predisposed to 
benefit more from a Mediterranean diet rich in monounsaturated fats, while others may see better results from low-fat 
or high-fiber diets. By analyzing these genetic and metabolic differences, healthcare providers can design personalized 
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dietary plans that maximize cardiovascular benefits and minimize disease risk [22]. 

In addition to genetic factors, the composition of an individual’s gut microbiota plays a crucial role in modulating 
responses to dietary components. The microbiome influences the metabolism of nutrients such as choline, fiber, and 
polyphenols substances that can impact lipid levels, inflammation, and endothelial function, which are all linked to 
CAD. Studies like those conducted by Zeevi et al. (2015) demonstrated that personalized diets based on microbiome 
and blood sugar responses resulted in improved glycemic control and reduced cardiometabolic risk factors [22]. This 
precision approach not only empowers individuals to make more effective dietary choices but also marks a shift toward 
more preventive, individualized healthcare strategies in cardiovascular disease management.

AI and Digital Tools
Artificial intelligence (AI) and digital health tools are increasingly being integrated into cardiovascular disease prevention 
strategies by enhancing personalized dietary management. Wearable devices, mobile applications, and AI-driven 
platforms now offer real-time monitoring of physical activity, heart rate, and even dietary intake, enabling individuals 
to make informed choices aligned with their cardiovascular health goals. These technologies improve adherence by 
providing tailored feedback, reminders, and motivation, thus supporting long-term lifestyle changes. Furthermore, AI 
algorithms can analyze individual health data to predict risks and suggest optimized nutrition plans, making preventive 
care more accessible and effective [23,24].

Challenges in Implementation
Implementing heart-healthy dietary patterns faces several significant challenges. Sociocultural dietary preferences often 
shape food choices deeply rooted in tradition, making it difficult to shift populations toward healthier options without 
culturally sensitive interventions. Additionally, the cost and limited accessibility of nutritious foods, especially fresh 
fruits, vegetables, and whole grains, pose barriers for many low-income communities, restricting their ability to adopt 
recommended diets. Low nutritional literacy further complicates efforts, as individuals may lack the knowledge or 
skills needed to make informed dietary decisions. Moreover, the food industry’s influence on policy and marketing can 
undermine public health initiatives by promoting processed and unhealthy foods, creating conflicts of interest that slow 
or dilute nutrition-focused regulations and guidelines.

Recommendations
To effectively prevent and manage coronary artery diseases (CADs), it is essential to adopt evidence-based dietary 
strategies. Embracing a Mediterranean or DASH-style dietary pattern rich in whole grains, fruits, vegetables, healthy 
fats, and lean proteins has been consistently shown to reduce cardiovascular risk. Limiting the consumption of processed 
foods, red meats, and trans fats further supports heart health by minimizing exposure to harmful additives and saturated 
fats. Increasing the intake of dietary fiber, omega-3 fatty acids, fruits, and vegetables enhances lipid metabolism and 
reduces systemic inflammation. Utilizing nutrient-dense traditional and local foods not only preserves cultural food 
practices but also ensures affordability and accessibility in diverse communities. Lastly, promoting nutrition counseling 
and community-level interventions can empower individuals with the knowledge and support needed for sustainable 
dietary change, making public health efforts more impactful and inclusive.

Conclusion
Coronary artery diseases (CADs) are largely preventable through making appropriate dietary choices. A wealth of 
scientific evidence highlights that diets rich in plant-based foods, high in fiber, and abundant in antioxidants significantly 
reduce cardiovascular risk factors. These dietary patterns help improve lipid profiles, reduce inflammation, and enhance 
vascular function, thereby lowering the incidence and severity of CAD. Emphasizing the consumption of fruits, vegetables, 
whole grains, nuts, and legumes while limiting processed and saturated fats can substantially contribute to heart health.

Looking ahead, public health strategies must focus on improving nutrition education to empower individuals with the 
knowledge needed to make heart-healthy choices. Ensuring the affordability and accessibility of nutritious foods is 
crucial, especially in underserved populations. Additionally, culturally sensitive approaches are essential to respect 
diverse food traditions and encourage sustainable dietary changes. Future research should explore personalized and 
functional nutrition interventions tailored to individual genetic, metabolic, and lifestyle factors to more effectively prevent 
CAD and improve cardiovascular outcomes.
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