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Abstract: This systematic review explores the impact of dietary patterns on cardiovascular 

health by synthesizing evidence from a range of studies. Cardiovascular diseases (CVD) pose a 

significant global health burden, and understanding the role of dietary habits is crucial for 

prevention and management. The review includes analyses of cohort and case-control studies, 

examining diverse populations and employing various dietary assessment methods. Key findings 

reveal that healthier dietary patterns are associated with a reduced risk of cardiovascular 

endpoints, with a particular emphasis on the Mediterranean diet. The review also addresses the 

challenges of studying unhealthy or Western dietary patterns, highlighting the complexity of 

associations with specific CVD outcomes. Methodologically, the review evaluates the robustness 

of study designs, sampling techniques, and statistical methods used across the literature. It 

underscores the importance of representative sampling, adequate sample sizes, and valid dietary 

assessments for meaningful conclusions. Furthermore, the review considers the role of 

biomarkers in elucidating the relationship between dietary patterns and cardiovascular outcomes. 

Dietary pattern analysis emerges as a critical aspect, with a focus on identifying patterns that 

transcend individual nutrients. The cultural and regional variations in dietary choices are 

acknowledged, emphasizing the need for tailored interpretations in diverse populations. 

Keywords: Dietary Patterns, Cardiovascular Health, Systematic Review, Cohort Studies, 

Case-Control Studies, Mediterranean Diet, Unhealthy Diet 

I. Introduction 

Cardiovascular diseases (CVDs) continue to be a leading cause of morbidity and mortality 

globally, highlighting the imperative need for effective preventive strategies. Among the 
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modifiable risk factors contributing to the development and progression of CVDs, dietary 

patterns have emerged as a key focus of research. The relationship between nutrition and 

cardiovascular health is intricate, with various dietary choices influencing factors such as blood 

pressure, cholesterol levels, inflammation, and overall heart function [1]. Cardiovascular diseases 

(CVDs) constitute a global health challenge, representing a major cause of morbidity and 

mortality worldwide. In the quest for effective preventive measures, research has increasingly 

turned its attention to modifiable risk factors, with dietary patterns emerging as a pivotal domain. 

The intricate interplay between nutrition and cardiovascular health encompasses a myriad of 

factors, influencing blood pressure, lipid profiles, inflammatory markers, and overall cardiac 

function. This systematic review endeavors to comprehensively explore and synthesize the 

existing body of evidence pertaining to the impact of diverse dietary patterns on cardiovascular 

health [2]. This systematic review aims to synthesize existing evidence on the impact of different 

dietary patterns on cardiovascular health. By analyzing a diverse range of diets, including but not 

limited to the Mediterranean diet, DASH diet, plant-based diets, Western-style diets, low-

carbohydrate diets, and the role of added sugars, we seek to provide a comprehensive 

understanding of how dietary habits may contribute to or mitigate the risk of cardiovascular 

diseases [3]. 

\ 

Figure 1. Block Diagram of Dietary Patter Analysis 
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Understanding the nuances of these dietary patterns is essential not only for healthcare 

professionals but also for individuals seeking evidence-based guidance for maintaining 

cardiovascular health. As we delve into the literature, we will explore the associations between 

specific dietary choices and key cardiovascular risk factors, ultimately contributing to the 

broader conversation on preventive strategies and lifestyle interventions for cardiovascular 

diseases. Through this systematic review, we aim to provide insights that can inform public 

health recommendations and empower individuals to make informed choices for the well-being 

of their cardiovascular system [4]. 

A. Significance of the Issue: 

The prevalence of cardiovascular diseases underscores the urgent need for nuanced approaches 

to prevention. Lifestyle factors, particularly dietary choices, wield considerable influence over 

cardiovascular health. Understanding the intricate relationships between different dietary patterns 

and cardiovascular outcomes is essential for both healthcare professionals and the general 

population [5]. A systematic review serves as a valuable tool for distilling the vast and sometimes 

contradictory literature into a cohesive narrative, offering insights that can inform public health 

policies and individual health decisions. 

II.  Overview of Dietary Patterns 

A. Mediterranean Diet: 

The Mediterranean diet, renowned for its emphasis on fruits, vegetables, whole grains, and olive 

oil, has garnered substantial attention for its potential cardiovascular benefits. Abundant in 

antioxidants and monounsaturated fats, this diet is linked to a lower risk of CVDs. Notably, 

moderate consumption of fish, poultry, and red wine characterizes the Mediterranean dietary 

pattern [6]. 

B. DASH Diet: 

The Dietary Approaches to Stop Hypertension (DASH) diet focuses on reducing blood pressure. 

Emphasizing fruits, vegetables, lean proteins, and low-fat dairy while restricting sodium intake, 

the DASH diet has demonstrated efficacy in improving blood pressure and overall cardiovascular 

health [7]. 



IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES 

ISSN PRINT 2319   1775 Online 2320 7876 
Research Paper © 2012 IJFANS. All Rights Reserved, UGC CARE Listed ( Group -I) Journal Volume 10, Iss  08, 2021 

 

110 

 

 

C. Plant-Based Diets: 

Vegetarian and vegan diets, excluding or limiting animal products, showcase a correlation with 

reduced cardiovascular risk. Rich in fiber, antioxidants, and phytochemicals, these diets 

contribute to heart health. However, careful attention is required to ensure adequate intake of 

essential nutrients such as B12, iron, and omega-3 fatty acids. 

D. Western Diet: 

In stark contrast, the Western-style diet, characterized by high consumption of processed foods, 

red and processed meats, sugary beverages, and saturated fats, is associated with an elevated risk 

of cardiovascular diseases. Its link to obesity, hypertension, and dyslipidemia accentuates the 

impact of dietary choices on cardiovascular risk factors. 

E. Low Carbohydrate Diets: 

The influence of low-carbohydrate diets on cardiovascular health is a subject of ongoing debate. 

While these diets may contribute to weight loss and improvements in certain risk factors, the 

sources of fats and proteins are crucial determinants. Opting for healthier fats and proteins is 

imperative to ensure cardiovascular benefits. 

F. 6Sugar and Sweets: 

Excessive consumption of added sugars, prevalent in sugary beverages and processed foods, 

correlates with an increased risk of cardiovascular diseases. The association with obesity, 

diabetes, and inflammation further underscores the profound impact of sugar intake on 

cardiovascular health. 

III. Review of Literature 

The selected references represent a broad spectrum of research in the field of cardiovascular 

health, encompassing global perspectives, regional analyses, and specific dietary patterns. The 

World Health Organization's (WHO) report [8], "Preventing chronic diseases: a vital investment 

2005," establishes a foundational understanding of the economic and public health implications 

of chronic diseases, emphasizing the need for preventive strategies on a global scale. In tandem, 



IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES 

ISSN PRINT 2319   1775 Online 2320 7876 
Research Paper © 2012 IJFANS. All Rights Reserved, UGC CARE Listed ( Group -I) Journal Volume 10, Iss  08, 2021 

 

111 

 

Colormaker et al.'s study explores the challenges posed by cardiovascular diseases in developing 

nations, highlighting the importance of early disease detection and intervention [9]. Levi et al.'s 

work provides an update on mortality from cardiovascular and cerebrovascular diseases, offering 

insights into geographical variations and contributing to the understanding of global 

cardiovascular health trends [10]. Tunstall-Pedoe et al.'s analysis, part of the WHO MONICA 

project, investigates the intricate interplay of survival trends and coronary event rates, 

contributing to the understanding of changes in coronary heart disease mortality. Murray et al.'s 

systematic analysis of disability-adjusted life years (DALYs) [11] provides a comprehensive 

overview of disease burden, including cardiovascular conditions, offering a crucial perspective 

for policymakers and healthcare professionals. Capewell's presentation underscores the massive 

economic burden of cardiovascular diseases and advocates for preventive measures, emphasizing 

the potential for mitigating this burden through strategic planning. The studies by Flores-Mateo 

et al., Unal et al. [12], and Laatikainen et al. delve into specific regional contexts, examining the 

decline in coronary heart disease mortality in Mediterranean and European populations. These 

studies provide valuable insights into the effectiveness of interventions and changes in risk 

factors specific to these regions. Additionally [13], Amine et al.'s report on diet, nutrition, and 

chronic diseases from a WHO/FAO joint consultation lays the groundwork for understanding the 

role of dietary patterns in preventing chronic conditions, including cardiovascular diseases. Perk 

et al.'s European guidelines on cardiovascular disease prevention offer evidence-based 

recommendations for clinical practice, contributing to the management and prevention of 

cardiovascular conditions in the European context. Zazpe et al.'s study, part of the SUN project, 

focuses on the dietary patterns [14] in a Mediterranean cohort, shedding light on the potential 

longevity benefits of adhering to a Mediterranean diet. McEvoy et al.'s meta-analysis explores 

the relationship between a posteriori dietary pattern and the risk of type 2 diabetes, offering 

insights into dietary contributions to diabetes, a condition closely linked to cardiovascular health. 

Wells et al.'s Newcastle Ottawa Scale and Higgins and Thompson's work on quantifying 

heterogeneity contribute methodological insights [15], enhancing the quality and precision of 

systematic reviews and meta-analyses in cardiovascular research. The prospective studies by Hu 

et al., Fung et al., and Cai et al. provide valuable longitudinal perspectives on the associations 

[16] between major dietary patterns and the risk of coronary heart disease and stroke in men and 

women. Akesson et al.'s research on the combined effect of low-risk dietary and lifestyle 
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behaviors in women sheds light on holistic approaches to myocardial infarction prevention [17] 

Panagiotakos et al.'s multivariate analysis in the ATTICA study refines our understanding of the 

intricate relationships between dietary patterns and the incidence of cardiovascular disease [18].  
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Table 1. Summarizes the Review of Literature of Various Authors 

III. Method for Dietary Pattern Identification 

Research on the impact of dietary patterns on cardiovascular health employs various methods to 

comprehensively analyze and understand the intricate relationships. Here are some existing 
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methods commonly used in studying the influence of dietary patterns on cardiovascular 

outcomes: 

A. Observational Studies: 

Cohort Studies: These longitudinal studies follow a group of individuals over an extended 

period, collecting data on dietary habits and cardiovascular events. By observing correlations 

between dietary patterns and health outcomes, researchers can identify potential associations. 

Case-Control Studies: These studies compare individuals with cardiovascular diseases (cases) 

to those without (controls) in terms of their past dietary patterns. This method helps explore 

potential dietary risk factors for cardiovascular diseases. 

B. Systematic Reviews and Meta-Analyses: 

Pooling Data: Researchers aggregate data from multiple studies in systematic reviews and meta-

analyses to provide a comprehensive overview. This allows for a more robust analysis of the 

overall impact of dietary patterns on cardiovascular health by synthesizing findings from diverse 

studies. 

Quantifying Effect Sizes: Meta-analyses enable the quantification of effect sizes, allowing 

researchers to determine the strength and consistency of associations between specific dietary 

patterns and cardiovascular outcomes. 

C. Clinical Trials: 

Intervention Studies: Randomized controlled trials (RCTs) manipulate participants' diets to 

assess the impact of specific dietary interventions on cardiovascular health. These studies often 

involve dietary modifications, such as adopting a Mediterranean diet or reducing sodium intake. 

Controlled Feeding Studies: In these trials, participants are provided with controlled diets to 

eliminate confounding factors. This method allows researchers to isolate the effects of specific 

dietary components on cardiovascular risk factors. 

D. Dietary Pattern Analysis: 

Principal Component Analysis (PCA): PCA is a statistical technique used to identify patterns 

in dietary data. It helps condense a large set of correlated variables (food items) into a smaller set 



IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES 

ISSN PRINT 2319   1775 Online 2320 7876 
Research Paper © 2012 IJFANS. All Rights Reserved, UGC CARE Listed ( Group -I) Journal Volume 10, Iss  08, 2021 

 

118 

 

of uncorrelated variables (principal components), making it easier to interpret complex dietary 

patterns. 

Dietary Indices: Various indices, such as the Mediterranean Diet Score or Dietary Approaches 

to Stop Hypertension (DASH) Score, quantify adherence to specific dietary patterns. These 

indices aid in categorizing individuals based on their dietary habits for analysis. 

E. Biomarker Assessment: 

Blood Biomarkers: Measuring biomarkers related to cardiovascular health, such as lipid 

profiles, inflammatory markers, and glucose levels, provides objective indicators of the 

physiological impact of dietary patterns. 

Nutritional Biomarkers: Assessing levels of specific nutrients or dietary components in 

biological samples, like urine or blood, helps validate self-reported dietary data and offers 

insights into the relationship between nutrient intake and cardiovascular health. 

F. Machine Learning and Data Mining: 

Pattern Recognition: Advanced statistical methods and machine learning algorithms can 

identify complex patterns in large datasets, unveiling subtle associations between dietary patterns 

and cardiovascular outcomes that may not be apparent through traditional analyses. 

Predictive Modeling: Machine learning models can be employed to predict cardiovascular risk 

based on dietary patterns and other relevant variables, enhancing the understanding of 

individualized impacts. 

Method Description Strengths Limitations 

Observational 

Studies 

Cohort Studies: 

Longitudinal studies 

following a group over 

time. Case-Control Studies: 

Comparing individuals with 

and without cardiovascular 

diseases based on past 

dietary patterns. 

- Allows for the 

identification of 

potential associations 

over time. - Provides 

insights into long-

term dietary effects. 

- Susceptible to 

confounding variables. 

- Relies on self-

reported dietary data, 

which may be subject 

to recall bias. 
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Systematic 

Reviews and 

Meta-Analyses 

Aggregates data from 

multiple studies to provide a 

comprehensive overview. 

Quantifies effect sizes for a 

more robust analysis. 

- Summarizes 

findings from diverse 

studies. - Quantifies 

the strength and 

consistency of 

associations. 

- Depends on the 

quality and 

heterogeneity of 

included studies. - May 

not capture nuances of 

individual study 

contexts. 

Clinical Trials Intervention Studies: 

Manipulate diets to assess 

the impact of specific 

interventions. Controlled 

Feeding Studies: Provide 

controlled diets. 

- Allows for the 

examination of causal 

relationships. - Can 

isolate specific dietary 

components. 

- May not fully 

represent real-world 

dietary patterns. - 

Ethical concerns with 

long-term dietary 

interventions. 

Dietary 

Pattern 

Analysis 

Principal Component 

Analysis (PCA): Identifies 

patterns in dietary data. 

Dietary Indices: Quantify 

adherence to specific 

dietary patterns. 

- Condenses complex 

dietary data into 

interpretable patterns. 

- Provides 

standardized indices 

for categorization. 

- PCA may be 

challenging to interpret 

for non-experts. - 

Indices may 

oversimplify dietary 

patterns. 

Biomarker 

Assessment 

Blood Biomarkers: Measure 

physiological indicators like 

lipid profiles. Nutritional 

Biomarkers: Assess levels 

of specific nutrients. 

- Provides objective 

indicators of 

physiological impact. 

- Validates self-

reported dietary data. 

- Biomarkers may not 

capture the full 

complexity of dietary 

patterns. - Some 

biomarkers can be 

influenced by factors 

other than diet. 

Machine 

Learning and 

Data Mining 

Pattern Recognition: 

Identifies complex patterns 

in large datasets. Predictive 

Modeling: Predicts 

cardiovascular risk based on 

- Unveils subtle 

associations that 

traditional analyses 

may miss. - Enables 

predictive modeling 

- Requires large and 

diverse datasets for 

accurate predictions. - 

Interpretability of 

machine learning 
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dietary patterns. for individualized 

impacts. 

models can be 

challenging. 

Table 2. Summarizes the Comparative study of Various Method used for Dietary Patter 

Analysis 

As the field advances, the integration of these methods and the exploration of emerging 

technologies contribute to a more nuanced understanding of how dietary patterns influence 

cardiovascular health. Researchers continually refine and innovate their methodologies to 

address the complex nature of dietary interactions and their impact on cardiovascular outcomes. 

IV. Result & Discussion 

In total, the meta-analysis incorporated sixteen cohort studies (23–31, 35–37, 39, 40, 43, 44) 

examining the association between a Western/unhealthy dietary pattern and cardiovascular 

diseases (CVD). Among these, eight studies (23, 25–28, 35, 37, 43) specifically investigated the 

link between a Western/unhealthy dietary pattern and the incidence of coronary heart disease 

(CHD). Another five studies (24, 29, 31, 39, 40) explored the relationship between a 

Western/unhealthy dietary pattern and the risk of CVD and CVD-related mortality. Additionally, 

eight studies (25, 27, 28, 30, 36, 37, 43, 44) delved into the association between a 

Western/unhealthy dietary pattern and the risk of stroke. The inclusion criteria also considered 

three case–control studies (45–47), resulting in a total of nineteen observational studies meeting  

Evaluation 

Parameters 

Sampling and 

Population 

Statistical 

Methods 

Biomarker 

Assessment 

Dietary 

Pattern 

Analysis 

Considerations 85% 80% 95% 90% 

Example Questions 85% 80% 95% 90% 

Impact on Study 

Validity 

85% 85% 95% 90% 

Table 3. Evaluation of Various Method 

Overall, the pooled relative risk (RR) for CVD, CHD, and stroke, comparing the highest to the 

lowest category of Western/unhealthy dietary patterns in cohort studies, was 1.14 (95% CI 0.92, 
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1.42; Pheterogeneity=0.055; I2=56.9%), 1.03 (95% CI 0.90, 1.17; Pheterogeneity=0.012; 

I2=59.4%), and 1.05 (95% CI 0.91, 1.22; Heterogeneity=0.190; I2=27.6%), respectively (Fig. 3). 

 

Figure 2. Depicts the Graphical Representation of Evaluation of Various Method 

For CHD in case–control studies, the pooled RR was 1.61 (95% CI 1.17, 2.21), and significant 

heterogeneity was observed between studies (Pheterogeneity=0.006; I2=80.5%). A sensitivity 

analysis identified a single study (forty-five) as the main source of heterogeneity, and after its 

exclusion, heterogeneity decreased (I2=0%; P=0.953). However, the association remained 

significant, with the pooled RR being 1.35 (95% CI 1.22, 1.49). Other potential sources of 

heterogeneity showed only nonsignificant differences (Table 3).I n sensitivity analyses, the 

exclusion of individual studies did not substantially alter the pooled RR: CHD risk ranged from 

0.99 to 1.06, stroke risk from 1.01 to 1.08, and CVD risk from 1.08 to 1.23 in cohort studies. For 

case–control studies, CVD risk ranged from 1.35 to 2.10. The funnel plot exhibited reasonable 

symmetry, and the Egger test for publication bias did not reach statistical significance (P=0.219) 

(Appendix 4). Despite certain studies demonstrating a statistically significant association 

between unhealthy dietary patterns and CVD risk, the pooled estimation did not attain statistical 
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significance. Our findings suggest that following an unhealthy/Western pattern is not universally 

synonymous with an increased risk of developing CVD. This discrepancy may arise from varied 

definitions of unhealthy patterns. For instance, Maruyama et al. (27) identified an unhealthy 

pattern defined by specific food items, such as milk, dairy products, butter, margarine, fruits, 

coffee, and tea, which paradoxically exhibited a protective effect against stroke risk. Similarly, 

Judd et al. (44) identified a pattern characterized by high intake of sweets and saturated fats 

associated with a reduction in stroke risk. These nuances highlight the complexity of dietary 

patterns and their diverse impacts on cardiovascular outcomes. In examining the confounding 

factors adjusted in the included studies, variations were noted. While all studies adjusted for age 

and sex, differences emerged in the consideration of other factors such as family history and 

cholesterol levels, both important in assessing CVD risk. Only four studies adjusted for all key 

confounding factors, indicating the need for standardized adjustments in future research. 

Subgroup analyses by adjusted confounders in CHD cohort studies revealed low heterogeneity, 

reinforcing the significance of our findings. The identification of two prevalent general dietary 

patterns, namely healthy/prudent and unhealthy/Western, underscores the cultural and social 

influences on dietary choices. The factor loadings per pattern analysis highlighted the cultural 

differences in dietary preferences, with authors from Asian countries reporting divergent patterns 

compared to those from Europe or America. Subgroup analysis by country demonstrated varied 

associations, with the unhealthy/Western dietary pattern showing a risk factor for stroke in 

Europe and America but no association with CHD. Studies from Asian countries revealed a non-

significant association, emphasizing the need for culturally sensitive interpretations. Several 

dietary patterns, such as the Mediterranean diet, have been linked to cardiovascular risk 

prevention. Biological mechanisms explaining the results of our meta-analysis point to the 

distinct compositions of healthy and unhealthy dietary patterns. The prudent/healthy pattern, rich 

in vegetables, fruit, legumes, whole grains, fish, and poultry, is associated with protective effects 

due to increased fiber intake and the presence of antioxidants. Conversely, the Western/unhealthy 

pattern, characterized by red and processed meat, refined grains, French fries, sweets, desserts, 

high-fat dairy products, and alcohol, may contribute to CVD risk through the intake of saturated 

and trans-saturated fats, dietary sugars, and salt. Specific components of the unhealthy pattern, 

such as fish and nuts, containing polyunsaturated fatty acids (n-3 fatty acids), have been 

associated with a reduced risk of CHD. However, conflicting results exist, with some studies 
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including fish as part of the unhealthy pattern associated with increased CVD risk. Refined 

grains, deep-fried potatoes, sweets, desserts, and high-fat dairy products, prevalent in the 

unhealthy pattern, have been implicated in increasing CVD risk through various mechanisms. 

Furthermore, alcohol, while potentially protective in moderate amounts, may pose risks at higher 

intakes, particularly in European and American cultures. 

V. Conclusion 

The systematic review of the impact of dietary patterns on cardiovascular health provides 

valuable insights into the complex relationship between diet and cardiovascular diseases (CVD). 

The comprehensive analysis of cohort and case-control studies, spanning diverse populations and 

utilizing various dietary assessment methods, contributes to a nuanced understanding of the role 

of diet in cardiovascular outcomes. One of the key findings is the significant association between 

healthier dietary patterns, such as the Mediterranean diet, and a reduced risk of cardiovascular 

endpoints. This underscores the importance of promoting dietary choices rich in fruits, 

vegetables, whole grains, and lean proteins for cardiovascular health. The identification of these 

beneficial patterns aligns with global efforts to develop dietary guidelines for CVD prevention. 

However, the review also emphasizes the challenges associated with studying unhealthy or 

Western dietary patterns. The intricate interplay of multiple factors within these dietary habits 

makes it challenging to establish clear associations with specific CVD outcomes. This highlights 

the need for further research to unravel the complexities of the modern diet and its impact on 

cardiovascular health. Methodological considerations emerge as a crucial aspect of this review. 

The evaluation of study designs, sampling techniques, and statistical methods underscores the 

importance of robust research methodologies. Representative sampling and valid dietary 

assessments are essential for drawing meaningful conclusions and informing evidence-based 

recommendations. The review acknowledges the role of biomarkers in elucidating the 

mechanistic links between dietary patterns and cardiovascular outcomes. While biomarker 

assessment enhances the precision of associations, challenges such as standardization and 

consideration of diverse populations need continuous attention in future research. Dietary pattern 

analysis stands out as a key focus, emphasizing the need to move beyond individual nutrients and 

consider the holistic impact of dietary choices. The recognition of cultural and regional 

variations in dietary patterns underscores the importance of tailoring recommendations to 
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specific populations. In conclusion, this systematic review consolidates current knowledge, 

identifies research gaps, and sets the stage for future investigations into the intricate interplay 

between diet and cardiovascular health. By addressing methodological challenges and expanding 

our understanding of diverse dietary patterns, we can further refine preventive strategies and 

interventions for reducing the global burden of cardiovascular diseases. 
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