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Abstract:

The global food environment has undergone a significant transformation between 2015 and 2026, with
traditional dietary patterns increasingly replaced by diets rich in ultra-processed foods, refined
carbohydrates, added sugars, unhealthy fats and sodium. Driven by urbanization, globalization,
technological advancements and changing lifestyles, this nutritional transition has contributed to the
rising prevalence of obesity, hypertension, type 2 diabetes mellitus and cardiovascular disease. This review
critically examines the changing food habits during the past decade and their impact on cardiometabolic
health. Evidence synthesized from recent scientific literature indicates that increased consumption of
processed foods is consistently associated with excessive energy intake, insulin resistance, chronic
inflammation, oxidative stress, endothelial dysfunction, lipid abnormalities and gut microbiota
alterations. In contrast, traditional diets rich in minimally processed plant-based foods, dietary fibre and
bioactive compounds remain strongly associated with improved metabolic health and reduced disease
risk. Promoting healthier dietary patterns through nutrition education, supportive public health policies
and sustainable food systems is essential for reducing the growing burden of diet-related non-
communicable diseases worldwide.
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1. Introduction

Food patterns represent one of the most important modifiable determinants of human health, influencing
metabolism, immune function, disease development, and longevity. During the past decade (2015-2026), global
dietary habits have undergone a major transformation, commonly referred to as the nutrition transition,
characterized by the replacement of traditional dietary patterns with diets increasingly dominated by ultra-
processed foods (UPFs), refined carbohydrates, added sugars, unhealthy fats, and sodium-rich convenience foods.
This transition has been accelerated by urbanization, globalization of food systems, technological advancements,
changing lifestyles, reduced time for home cooking, and expansion of commercial food environments. Although
these developments have improved food accessibility and convenience, they have also contributed to the
increasing burden of obesity, hypertension, type 2 diabetes mellitus (T2DM), and cardiovascular disease (CVD).
[1-3]

Traditional dietary patterns across different regions, including Mediterranean, Asian, and other plant-based
dietary models, have historically emphasized fruits, vegetables, legumes, whole grains, nuts, seeds, fermented
foods, and minimally processed products. These dietary patterns provide high amounts of dietary fiber,
antioxidants, phytochemicals, and unsaturated fatty acids while containing lower levels of refined sugars,
unhealthy fats, and excess sodium. Evidence from epidemiological studies and clinical trials demonstrates that
adherence to these dietary patterns is associated with improved metabolic health and reduced risk of obesity,
cardiovascular events, diabetes, and premature mortality. [4,5]

In contrast, modern food systems have resulted in increased consumption of ultra-processed foods. According to
the NOVA classification system, UPFs are industrial formulations produced mainly from extracted food substances,
modified ingredients, and additives, with little resemblance to whole foods. Common examples include sugar-
sweetened beverages, packaged snacks, processed meats, instant meals, confectioneries, fast foods, and
commercially produced baked products. These foods are designed to enhance taste, convenience, affordability,
and shelf stability, leading to their widespread incorporation into daily diets and displacement of nutrient-rich
minimally processed foods. [6]

The increasing dependence on processed dietary patterns has been influenced by complex social, economic, and
environmental factors. Urban lifestyles, increased workforce participation, changing household structures, digital
food marketing, social media promotion, and online food delivery services have significantly altered food choices.
Additionally, socioeconomic inequalities contribute to greater reliance on inexpensive energy-dense processed
foods, increasing disparities in dietary quality and susceptibility to nutrition-related chronic diseases. [1,7]

The adverse health effects of processed diets extend beyond excessive calorie intake. High consumption of refined
carbohydrates and added sugars contributes to hyperglycaemia, hyperinsulinemia, and insulin resistance,
whereas excessive sodium intake promotes hypertension through fluid retention and vascular dysfunction. Diets
rich in saturated and trans fats contribute to adverse lipid profiles and atherosclerotic processes. Furthermore,
reduced intake of fiber, antioxidants, and bioactive plant compounds promotes oxidative stress, chronic low-grade
inflammation, endothelial dysfunction, and metabolic disturbances that collectively increase the risk of obesity,
T2DM, and CVD. [8-10]

Recent advances have highlighted the role of the gut microbiome as an important link between dietary patterns

and metabolic health. Diets rich in plant-based foods support microbial diversity and production of beneficial
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metabolites such as short-chain fatty acids, which regulate immune responses, maintain intestinal barrier
function, and improve metabolic homeostasis. Conversely, UPF-rich diets are associated with reduced microbial
diversity, altered microbial composition, increased intestinal permeability, and systemic inflammatory responses,
potentially contributing to cardiometabolic dysfunction. [11]

The global impact of dietary transition is reflected in the rising prevalence of non-communicable diseases (NCDs).
Obesity, hypertension, T2DM, and CVD remain among the leading causes of premature mortality and disability
worldwide, placing substantial pressure on healthcare systems. Although genetic predisposition, aging, physical
inactivity, and socioeconomic conditions influence disease risk, dietary quality remains one of the most important
preventable determinants of long-term health outcomes. [2,12]

Despite extensive research on individual nutrients and specific food components, recent evidence highlights the
need for a broader evaluation of overall dietary patterns, food processing levels, and their combined influence on
major cardiometabolic diseases. Current literature increasingly recognizes that dietary patterns, rather than
isolated nutrients alone, play a critical role in determining long-term metabolic health outcomes. However, further
research is required to better understand the global shift from traditional dietary patterns toward processed food
consumption and its implications across different populations and regions. [13-15]. A comprehensive
understanding of this dietary transition is essential for developing effective prevention strategies that address
both individual dietary behaviors and the broader food environment, including food accessibility, marketing
practices, and policy-level interventions. [14,16] Therefore, this review examines the global transition from
traditional diets to processed dietary patterns between 2015 and 2026, focusing on their relationship with obesity,
hypertension, T2DM, and CVD, while discussing underlying biological mechanisms, regional variations, public
health challenges, and future strategies for promoting healthier and sustainable dietary practices. [13-16]

2. Methodology

2.1 Study design and search strategy

This narrative review synthesized current evidence on the global transition from traditional dietary patterns to
processed diets and their association with obesity, hypertension, type 2 diabetes mellitus (T2DM), and
cardiovascular disease (CVD). Evidence from observational studies, randomized controlled trials, systematic
reviews, meta-analyses, and reports from international health organizations was integrated to provide a
comprehensive overview of dietary changes and their cardiometabolic consequences. [17]

A literature search was conducted for studies published between January 2015 and June 2026 using
PubMed/MEDLINE, Scopus, Web of Science, Embase, Google Scholar, and Cochrane Library. Additional evidence
was obtained from reports by the World Health Organization (WHO), Food and Agriculture Organization (FAO),
Global Burden of Disease (GBD) Study, and major cardiovascular and diabetes organizations. Search terms
included “dietary transition,” “traditional diet,” “ultra-processed foods,” “processed diet,” “obesity,”
“hypertension,” “
also screened. [18,19]

2.2 Eligibility criteria and data synthesis

type 2 diabetes mellitus,” and “cardiovascular disease.” Reference lists of relevant articles were

Studies published in English that evaluated dietary patterns, ultra-processed food consumption, or nutrition
transition in relation to obesity, hypertension, T2DM, CVD, or related metabolic outcomes were included. Original

research articles, cohort studies, clinical trials, systematic reviews, meta-analyses, and authoritative reports were
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considered eligible. Editorials, duplicate publications, conference abstracts, and studies unrelated to
cardiometabolic outcomes were excluded. [18,20]

Relevant data including study population, dietary exposure, assessment methods, outcomes, and major findings
were extracted and synthesized narratively. Due to differences in dietary assessment methods and study
populations, quantitative meta-analysis was not performed. Evidence from large cohort studies, clinical trials, and
systematic reviews was prioritized. [17,21]

3. Global dietary transition (2015-2026): From traditional diets to ultra-processed foods

Human dietary patterns have undergone a substantial transformation over the past decade due to urbanization,
globalization, economic development, and changes in food production systems. This nutrition transition has
resulted in declining consumption of traditional minimally processed foods and increased reliance on ultra-
processed foods (UPFs), refined carbohydrates, added sugars, and energy-dense convenience foods. These
changes have occurred globally and have contributed to the rising burden of obesity and cardiometabolic diseases.
[22,23]. Traditional dietary patterns, despite regional differences, are generally characterized by high
consumption of vegetables, fruits, legumes, whole grains, nuts, seeds, and fermented foods. Diets such as the
Mediterranean and traditional Asian dietary patterns provide abundant fiber, antioxidants, phytochemicals, and
unsaturated fatty acids, which are associated with improved metabolic health, reduced inflammation, and lower
risk of chronic disease. [24,25]

In contrast, modern diets increasingly contain UPFs, which are industrial formulations made from refined
ingredients, additives, added sugars, sodium, and unhealthy fats. The NOVA classification system identifies
products such as packaged snacks, sugar-sweetened beverages, processed meats, ready-to-eat meals, and
commercially baked foods as UPFs. These foods are designed for convenience and high palatability, often resulting
in increased energy intake and reduced dietary quality [26].

The expansion of UPFs has been driven by urban lifestyles, reduced time for home cooking, globalization of food
markets, aggressive marketing, digital advertising, and increased availability of processed foods. Low- and middle-
income countries are experiencing particularly rapid dietary changes, leading to a double burden of malnutrition
where undernutrition and obesity coexist. [22,27]

Overall, the shift from traditional dietary patterns toward processed food environments represents a major
nutritional change of the modern era. This transition has important implications for the development and
prevention of obesity, hypertension, T2DM, and CVD. [22-27]

Table 1: Comparison of traditional and ultra-processed dietary patterns

Feature Traditional Diets Ultra-Processed Diets
Main foods Fruits, vegetables, legumes, | Packaged foods, snacks, processed
whole grains meals
Processing Minimal Extensive industrial processing
Fiber content High Low
Added sugars/sodium Low High
Bioactive compounds Rich Limited
Cardiometabolic effect Generally protective Increased disease risk
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4. Biological mechanisms linking processed diets to cardiometabolic diseases

The relationship between processed dietary patterns and cardiometabolic diseases involves multiple
interconnected biological pathways rather than a single mechanism. Diets high in ultra-processed foods (UPFs),
refined carbohydrates, added sugars, sodium, and unhealthy fats promote metabolic disturbances through chronic
inflammation, oxidative stress, insulin resistance, gut microbiota alterations, and vascular dysfunction,
collectively increasing the risk of obesity, hypertension, type 2 diabetes mellitus (T2DM), and cardiovascular
disease (CVD). [28,29]

4.1 Inflammation and oxidative stress

Chronic low-grade inflammation is a central pathway linking unhealthy dietary patterns with metabolic disease.
Excess intake of refined carbohydrates, saturated fats, processed meats, and sugar-sweetened beverages
promotes increased production of inflammatory mediators, including interleukin-6 (IL-6), tumor necrosis factor-
o (TNF-a), and C-reactive protein (CRP). These inflammatory processes impair insulin signalling, promote adipose
tissue dysfunction, and accelerate vascular injury. [30]

Processed diets also increase oxidative stress by promoting excessive reactive oxygen species (ROS) production
while providing fewer antioxidant compounds compared with diets rich in fruits, vegetables, legumes, and whole
grains. Oxidative damage contributes to endothelial dysfunction, pancreatic 3-cell impairment, and progression of
atherosclerosis. [31]

4.2 Insulin resistance and metabolic dysfunction

High consumption of refined carbohydrates and added sugars causes repeated glucose fluctuations and increased
insulin demand. Over time, reduced insulin sensitivity develops, resulting in impaired glucose regulation and
progression toward T2DM. Insulin resistance also promotes abnormal lipid metabolism, visceral adiposity, and
metabolic syndrome, all of which increase cardiovascular risk. [32]

Energy-dense processed foods further contribute to obesity by promoting excessive calorie intake. Their low fiber
content, high palatability, and rapid consumption reduce satiety signals and encourage overeating. Controlled
feeding studies have demonstrated that ultra-processed diets can increase calorie intake and weight gain
compared with minimally processed diets. [33]

4.3 gut microbiota dysbiosis

Dietary patterns strongly influence gut microbial composition and function. Traditional diets rich in fiber support
beneficial bacteria that produce short-chain fatty acids (SCFAs), which improve intestinal barrier integrity,
regulate immune responses, and enhance metabolic health. Conversely, UPF-rich diets with low fiber content and
increased additives may reduce microbial diversity and promote intestinal permeability and metabolic
endotoxemia. These alterations contribute to systemic inflammation, insulin resistance, obesity, and vascular
dysfunction. [34,35]

4.4 Endothelial dysfunction and cardiovascular injury

High intake of sodium, saturated fats, and refined carbohydrates adversely affects vascular function by reducing
nitric oxide availability, increasing oxidative stress, and promoting inflammation. Persistent endothelial
dysfunction contributes to arterial stiffness, hypertension, and atherosclerotic plaque formation, increasing the

risk of myocardial infarction and stroke. [36]
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4.5 Integrated effects of processed diets

The mechanisms linking processed diets with chronic disease are highly interconnected. Excess energy intake
promotes obesity, which amplifies inflammation and insulin resistance. Simultaneously, gut microbiota
disturbances, oxidative stress, and vascular injury accelerate metabolic deterioration. Therefore, improving
overall dietary quality rather than focusing on individual nutrients remains essential for preventing
cardiometabolic diseases. [28-36]

Table 2: Major mechanisms linking ultra-processed diets with cardiometabolic disease

Mechanism Dietary Factors Major Consequences

Inflammation Refined carbohydrates, | Cytokine activation, metabolic

processed fats, processed meats | dysfunction

Oxidative stress High  sugar intake, low | Cellular injury, vascular damage
antioxidants

Insulin resistance Sugary foods, refined | Hyperglycaemia, T2DM
carbohydrates

Gut dysbiosis Low fiber, food additives Inflammation, metabolic endotoxemia

Endothelial dysfunction | Excess sodium, unhealthy fats Hypertension, CVD

5. Processed dietary patterns and the global obesity epidemic

5.1 Global burden of obesity and dietary transition

Obesity has become one of the most significant public health challenges worldwide, with prevalence increasing
across both high-income and low- and middle-income countries. The rapid rise in obesity over recent decades
parallels the global shift toward energy-dense, highly processed dietary patterns and reduced consumption of
minimally processed foods. Although genetic susceptibility influences individual risk, the magnitude and speed of
the obesity epidemic indicate that environmental and dietary changes are major contributing factors. [37,38]
Excess adiposity is strongly associated with hypertension, insulin resistance, type 2 diabetes mellitus (T2DM),
dyslipidaemia, cardiovascular disease (CVD), and reduced life expectancy. The increasing availability of ultra-
processed foods (UPFs), combined with sedentary lifestyles, has created an obesogenic environment that
promotes excessive energy intake and metabolic dysfunction. [37,39]

5.2 Ultra-processed foods and weight gain

UPFs contribute to obesity through multiple pathways, including increased energy density, reduced satiety, and
altered appetite regulation. These foods are typically high in refined carbohydrates, added sugars, unhealthy fats,
and sodium while being low in fiber and essential nutrients. Their soft texture, high palatability, and convenience
facilitate rapid consumption and excessive calorie intake. [40]

Evidence from controlled feeding studies supports a direct relationship between UPF consumption and weight
gain. Hall et al. demonstrated that individuals consuming an ultra-processed diet consumed substantially more
calories and gained more weight compared with those consuming a minimally processed diet, despite similar
macronutrient composition. [41]

Large prospective cohort studies and meta-analyses have further reported that higher UPF intake is associated
with increased body mass index (BMI), abdominal obesity, and greater risk of developing obesity. Although
observational studies may be influenced by residual confounding, the consistency of findings across different

populations strengthens the evidence linking UPFs with adverse weight outcomes. [42,43]
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5.3 Childhood obesity and food environment

The increasing consumption of processed foods among children and adolescents represents a major concern.
Sugar-sweetened beverages, packaged snacks, fast foods, and processed breakfast products have increasingly
replaced traditional meals, contributing to unhealthy dietary patterns early in life. Exposure to digital marketing,
social media advertising, and targeted promotion of processed foods further influences children's food
preferences and consumption behaviors. [44]

Childhood obesity is particularly important because excess weight during early life significantly increases the
likelihood of adult obesity and related metabolic diseases. Therefore, interventions targeting food environments,
school nutrition, and healthy dietary habits during childhood are essential components of obesity prevention
strategies. [44,45]

5.4 Socioeconomic and environmental determinants

Obesity is influenced not only by individual choices but also by broader social and environmental factors. In many
populations, UPFs are cheaper, more accessible, and more heavily marketed than fresh and minimally processed
foods. Limited availability of healthy foods, economic constraints, urbanization, and reduced opportunities for
home cooking contribute to inequalities in dietary quality. [46]

The modern food environment has therefore shifted dietary behaviour from traditional patterns toward
commercially driven consumption. Addressing obesity requires population-level strategies, including improved
food policies, nutrition education, healthier food environments, and promotion of minimally processed dietary
patterns. [46,47]

Table 3: Representative evidence linking ultra-processed foods with obesity

Study Design Main Findings

Hall et al. (2019) Randomized controlled trial Ultra-processed diet increased

calorie intake and weight gain

NutriNet-Santé cohort Prospective cohort Higher UPF intake associated

with increased obesity risk

Meta-analyses of cohort studies | Systematic evidence UPF consumption linked with
higher BMI and adiposity

5.5 Summary

The global obesity epidemic has developed alongside the widespread replacement of traditional diets with ultra-
processed dietary patterns. Evidence from experimental studies, prospective cohorts, and systematic reviews
indicates that higher UPF consumption promotes excessive calorie intake, weight gain, and obesity risk. Reducing
reliance on processed foods while improving access to nutrient-rich minimally processed foods represents a key
strategy for obesity prevention. [37-47]

6. Dietary transition and hypertension: Impact of processed diets on blood pressure

6.1 Global burden of hypertension and dietary change

Hypertension remains one of the leading preventable causes of cardiovascular disease (CVD), stroke, chronic
kidney disease, and premature mortality worldwide. The increasing prevalence of elevated blood pressure over
the past decade has occurred alongside major dietary changes, particularly the replacement of traditional diets

with sodium-rich, energy-dense, and highly processed foods. This transition has contributed significantly to the
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growing global burden of hypertension, especially in populations undergoing rapid urbanization and nutritional
change. [48,49]

Unlike traditional dietary patterns rich in fruits, vegetables, legumes, and whole foods, modern processed diets
commonly contain excessive sodium, refined carbohydrates, unhealthy fats, and fewer protective nutrients such
as potassium and dietary fiber. These dietary changes promote obesity, inflammation, endothelial dysfunction,
and metabolic disturbances that collectively increase blood pressure. [50]

6.2 Sodium, potassium imbalance, and vascular dysfunction

Excessive sodium intake is one of the strongest dietary determinants of hypertension. Processed foods such as
packaged snacks, processed meats, instant meals, sauces, and fast foods contribute substantially to population
sodium exposure. High sodium intake promotes fluid retention, increased vascular resistance, impaired nitric
oxide availability, and activation of neurohormonal pathways involved in blood pressure regulation. [51]

At the same time, reduced consumption of potassium-rich foods due to declining intake of fruits, vegetables, and
legumes has altered the sodium-potassium balance. Higher potassium intake improves vascular function,
promotes sodium excretion, and is associated with lower blood pressure levels. Therefore, hypertension risk is
influenced not only by excessive sodium intake but also by the overall deterioration of dietary quality. [52]

6.3 Ultra-processed foods and hypertension risk

Recent evidence suggests that the relationship between ultra-processed foods (UPFs) and hypertension extends
beyond sodium content alone. UPFs frequently contain refined carbohydrates, unhealthy fats, additives, and low
levels of protective nutrients, contributing to obesity, insulin resistance, systemic inflammation, and vascular
injury. These combined effects increase susceptibility to elevated blood pressure. [53]

Large observational studies have consistently reported associations between higher UPF consumption and
increased hypertension risk. Conversely, dietary patterns emphasizing fruits, vegetables, whole grains, legumes,
and low-fat dairy products, such as the DASH diet, have demonstrated significant reductions in blood pressure in
randomized clinical trials. [54,55]

6.4 prevention strategies

Prevention of diet-related hypertension requires population-level approaches, including sodium reduction,
improved food labelling, regulation of unhealthy food marketing, and increased availability of affordable healthy
foods. At the individual level, adoption of minimally processed dietary patterns rich in plant-based foods remains
a cornerstone strategy for maintaining healthy blood pressure. [56]

Table 4: Representative evidence linking dietary patterns with hypertension

Study Design Main Findings

DASH Trial Randomized trial DASH diet significantly reduced blood pressure

INTERSALT Study International study Higher sodium intake associated with increased blood
pressure

NutriNet-Santé Cohort | Prospective cohort Higher UPF intake associated with greater hypertension
risk

PURE Study Multinational cohort Higher-quality = diets associated with improved
cardiovascular outcomes
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6.5 Summary

The global dietary transition has contributed to rising hypertension prevalence through increased sodium intake,
reduced potassium consumption, and greater reliance on ultra-processed foods. Evidence supports shifting
dietary patterns toward minimally processed foods rich in fruits, vegetables, whole grains, and legumes as an
effective strategy for blood pressure prevention and cardiovascular protection. [48-56]

7. Dietary transition and type 2 diabetes mellitus: The role of ultra-processed diets

7.1 Global burden and dietary drivers of T2DM

Type 2 diabetes mellitus (T2DM) has emerged as one of the fastest-growing non-communicable diseases
worldwide. The rapid increase in diabetes prevalence during recent decades parallels the widespread adoption of
processed dietary patterns, increasing obesity rates, and declining physical activity. Although genetic
susceptibility influences individual risk, environmental and dietary changes remain major contributors to the
global diabetes epidemic. [57,58]

The transition from traditional diets rich in whole grains, legumes, fruits, and vegetables toward diets dominated
by refined carbohydrates, sugar-sweetened beverages, and ultra-processed foods has substantially altered
glucose metabolism and increased insulin resistance. [59]

7.2 Processed diets, insulin resistance, and glucose dysregulation

Ultra-processed diets contribute to T2DM through multiple interconnected pathways, including excessive intake
of refined carbohydrates, added sugars, unhealthy fats, and reduced dietary fiber. Rapidly absorbed carbohydrates
produce repeated glucose and insulin spikes, eventually leading to impaired insulin sensitivity and progressive
pancreatic 3-cell dysfunction. [60]

Sugar-sweetened beverages represent a major dietary risk factor because they provide high amounts of rapidly
available sugars with minimal satiety. Prospective cohort studies and meta-analyses consistently demonstrate
that frequent consumption of these beverages is associated with increased risk of obesity and T2DM. [61]

7.3 Ultra-processed foods, obesity, and diabetes risk

Obesity represents the strongest metabolic link between processed diets and T2DM. Excess visceral adiposity
promotes inflammation, altered adipokine secretion, increased free fatty acid release, and impaired insulin
signalling. Consequently, processed dietary patterns create a cycle of weight gain, insulin resistance, and
progressive glucose intolerance. [62]

Large cohort studies, including NutriNet-Santé, UK Biobank, and other international investigations, consistently
demonstrate that higher UPF consumption is associated with increased incidence of T2DM, even after adjustment
for lifestyle factors and total energy intake. [63]

7.4 Gut microbiota and food processing

Dietary transition also influences glucose metabolism through alterations in gut microbiota. Traditional diets rich
in fiber promote beneficial microbial populations that produce short-chain fatty acids, which support insulin
sensitivity and intestinal barrier function. In contrast, UPFs are typically low in fiber and may contain additives
that contribute to microbial imbalance, inflammation, and metabolic dysfunction. [64]

Although microbiome research is still developing, current evidence supports gut dysbiosis as an important

pathway linking processed diets with impaired glucose regulation. [65]
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7.5 Prevention and future directions

Prevention of T2DM requires strategies that improve overall dietary quality rather than focusing on individual
nutrients alone. Increased consumption of whole grains, legumes, fruits, vegetables, nuts, and minimally
processed foods, combined with reduced intake of UPFs and sugar-sweetened beverages, has consistently
demonstrated metabolic benefits. [66]

Future research should focus on standardized definitions of UPFs, improved dietary assessment methods, long-
term intervention trials, and integration of nutritional science with precision medicine approaches. [67]

Table 5: Representative Evidence Linking Dietary Patterns with T2DM

Study Design Main Findings

NutriNet-Santé Cohort Prospective cohort Higher UPF intake associated with increased
T2DM risk

UK Biobank Cohort study Processed food consumption linked with
metabolic risk

Nurses’ Health Study Prospective cohort Healthy dietary patterns reduced diabetes
incidence

Whole-grain meta-analyses Systematic evidence Higher whole-grain intake associated with lower

diabetes risk

7.6 Summary

The global rise in T2DM closely parallels the transition from traditional dietary patterns to ultra-processed diets.
Processed foods promote insulin resistance, obesity, inflammation, and metabolic dysfunction, whereas diets
emphasizing minimally processed plant-based foods improve glucose regulation and reduce diabetes risk.
Addressing dietary transition remains essential for controlling the future global diabetes burden. [57-67]

8. Dietary transition and cardiovascular disease: From processed diets to atherosclerosis

8.1 Dietary transition and cardiovascular risk

Cardiovascular disease (CVD) remains the leading cause of global mortality, with coronary artery disease, stroke,
and heart failure contributing substantially to premature death and disability. Despite advances in prevention and
treatment, CVD burden continues to rise, particularly in populations undergoing rapid nutritional transition. The
replacement of traditional dietary patterns with processed, energy-dense, and nutrient-poor foods has emerged
as a major modifiable determinant of cardiovascular risk. [68-74]

Processed dietary patterns influence cardiovascular health through interconnected mechanisms, including
dyslipidaemia, hypertension, obesity, insulin resistance, endothelial dysfunction, oxidative stress, inflammation,
and altered gut microbial metabolism. Therefore, dietary quality and food processing represent important
determinants of long-term cardiovascular outcomes. [69-75]

8.2 Processed diets, atherosclerosis, and metabolic dysfunction

Atherosclerosis is the primary pathological process underlying most cardiovascular events. Diets rich in saturated
fats, trans fats, refined carbohydrates, processed meats, and ultra-processed foods promote endothelial
dysfunction, LDL cholesterol oxidation, inflammatory activation, and plaque progression, increasing the risk of

myocardial infarction and stroke. [70-76]
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Processed dietary patterns contribute to unfavourable lipid profiles by increasing LDL cholesterol and
triglycerides while reducing HDL cholesterol. Conversely, replacement of saturated fats with unsaturated fats
from nuts, seeds, fish, and plant oils improves lipid metabolism and reduces cardiovascular risk. [71-77]
Frequent intake of processed meats, refined sugars, and sugar-sweetened beverages further increases
cardiovascular risk through sodium overload, oxidative stress, insulin resistance, obesity, hypertriglyceridemia,
and vascular inflammation. [72-78]

8.3 Dietary patterns and cardiovascular outcomes

Evidence from large cohort studies and randomized trials consistently demonstrates that dietary patterns
emphasizing minimally processed foods are associated with improved cardiovascular outcomes. Mediterranean
and DASH dietary patterns, characterized by high consumption of fruits, vegetables, legumes, whole grains, nuts,
fish, and healthy fats, improve blood pressure, lipid profiles, endothelial function, and inflammatory status while
reducing cardiovascular events. [73-79]

In contrast, Western dietary patterns dominated by ultra-processed foods, refined carbohydrates, processed
meats, and sugar-sweetened beverages are associated with increased risks of coronary artery disease, stroke, and
heart failure. The cardioprotective effects of healthy dietary patterns result from their combined influence on
metabolic regulation, vascular function, and inflammation rather than the effect of individual nutrients alone. [74-
80]

8.4 Public health implications for cardiovascular prevention

Reducing the global burden of cardiovascular disease requires population-level strategies that improve food
environments and promote healthier dietary choices. Effective interventions include sodium reduction programs,
elimination of industrial trans fats, front-of-package nutrition labelling, taxation of sugar-sweetened beverages,
regulation of unhealthy food marketing, and improved availability of affordable nutritious foods. [75-81]
Promotion of culturally appropriate dietary patterns based on minimally processed foods should remain central
to cardiovascular prevention. Early dietary interventions during childhood and adolescence may provide long-
term benefits by reducing the development of obesity, hypertension, diabetes, and cardiovascular disease later in
life. [76-82]

8.5 critical appraisal

The relationship between dietary patterns and cardiovascular disease is supported by evidence from randomized
clinical trials, prospective cohort studies, systematic reviews, and mechanistic investigations. However,
limitations include reliance on self-reported dietary assessments, residual confounding, differences in food
classification systems, and challenges in accurately measuring long-term dietary exposure. [77-83]

Despite these limitations, the consistency of findings across diverse populations strongly supports the role of
improved dietary quality as a key strategy for cardiovascular disease prevention. [78-84]

9. Discussion

The evidence synthesized in this review demonstrates that the global transition from traditional dietary patterns
to ultra-processed food consumption represents a major contributor to the increasing burden of obesity,
hypertension, type 2 diabetes mellitus, and cardiovascular disease. Rather than acting through isolated pathways,
unhealthy dietary patterns promote interconnected metabolic disturbances involving excess energy intake,

inflammation, oxidative stress, insulin resistance, endothelial dysfunction, and altered lipid metabolism. [79-85]
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A major advancement in nutritional science has been the recognition that overall dietary patterns and food
processing are more important determinants of health than individual nutrients alone. The harmful effects of
ultra-processed foods are likely related to their combined characteristics, including high energy density, poor
nutrient quality, reduced fiber content, altered food structure, and presence of industrial additives. [80-86]

The relationship between diet and cardiometabolic disease is further influenced by socioeconomic factors,
urbanization, food accessibility, and changing lifestyle behaviors. Low- and middle-income countries are
particularly affected by rapid nutrition transition, where increasing consumption of processed foods often occurs
alongside persistent nutritional inequalities. Therefore, effective prevention strategies must consider cultural,
economic, and environmental factors. [81-87]

Although current evidence strongly supports the association between processed dietary patterns and chronic
disease, several research gaps remain. Future studies should improve objective dietary assessment methods,
standardize ultra-processed food classification, include diverse populations, and investigate mechanisms
involving gut microbiota, metabolomics, precision nutrition, and artificial intelligence-based dietary analysis. [82-
88]

10. Public health implications and future perspectives

10.1 Public health strategies for improving dietary quality

The increasing prevalence of obesity, hypertension, type 2 diabetes mellitus, and cardiovascular disease highlights
the urgent need for population-based approaches to improve dietary quality. Individual behavioural interventions
alone are unlikely to reverse current trends unless supported by healthier food environments and effective public
health policies. [89-95]

Comprehensive strategies including front-of-package nutrition labelling, reduction of sodium and added sugars in
processed foods, elimination of industrial trans fats, taxation of sugar-sweetened beverages, regulation of
unhealthy food marketing, and improved access to affordable nutritious foods have demonstrated potential in
promoting healthier dietary behaviors. [90-96]

10.2 Role of healthcare systems and nutrition education

Healthcare professionals play an essential role in integrating nutrition assessment and counselling into routine
clinical practice. Dietary modification should be considered a fundamental component of prevention and
management for individuals at risk of metabolic disorders. Lifestyle interventions combining improved dietary
patterns, physical activity, and weight management have consistently demonstrated reductions in
cardiometabolic risk. [91-97]

Nutrition education beginning in childhood is particularly important, as early dietary habits strongly influence
lifelong eating behaviors. Schools, workplaces, and community programs provide effective platforms for
promoting food literacy, healthy meal preparation, and informed food choices. [92-98]

10.3 Food industry responsibility and policy measures

The modern food environment is strongly influenced by industrial food production, marketing strategies, and
product availability. Food manufacturers can contribute to disease prevention through reformulation of products
to reduce sodium, added sugars, unhealthy fats, and unnecessary additives while improving transparency through

clear nutritional labelling. [93-99]
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Collaboration between governments, researchers, healthcare providers, and the food industry is necessary to

create sustainable changes in dietary environments and reduce population exposure to unhealthy processed

foods. [94-100]

10.4 emerging research directions

Future nutritional research is increasingly focused on understanding individual responses to dietary patterns

through precision nutrition, nutrigenomics, microbiome science, metabolomics, and artificial intelligence-based

dietary assessment. These approaches may enable more personalized recommendations based on genetic

background, metabolic characteristics, lifestyle factors, and environmental influences. [95-101]

Further research is needed to clarify the independent effects of food processing, additives, packaging-related

compounds, and dietary patterns on long-term health outcomes. Long-term randomized dietary trials, improved

biomarkers of dietary exposure, and greater inclusion of diverse global populations will strengthen future

evidence. [96-102]

10.5 Translating evidence into practice

Reducing the global burden of cardiometabolic diseases requires coordinated action across individuals, healthcare

systems, governments, and communities. While clinical treatment remains essential, prevention through healthier

dietary environments and promotion of minimally processed foods represents the most sustainable long-term

approach. [97-103]

Adoption of dietary patterns rich in fruits, vegetables, legumes, whole grains, nuts, seeds, fish, and healthy fats,

combined with supportive public policies, has the potential to significantly reduce the future burden of non-

communicable diseases worldwide. [98-104]

Conclusion

The global transition from traditional dietary patterns to diets dominated by ultra-processed foods has become a

major contributor to the increasing burden of obesity, hypertension, type 2 diabetes mellitus, and cardiovascular

disease. The evidence reviewed demonstrates that processed dietary patterns promote multiple interconnected

mechanisms, including excess energy intake, insulin resistance, dyslipidaemia, inflammation, oxidative stress,

endothelial dysfunction, and altered gut microbiota composition. [99-105]

Conversely, dietary patterns emphasizing minimally processed foods, including Mediterranean, DASH, and other

culturally appropriate traditional diets, consistently demonstrate protective effects through improved metabolic

regulation, vascular health, and reduced chronic disease risk. These findings reinforce the importance of focusing

on overall dietary quality rather than isolated nutrients. [100-106]

Although further research is required to clarify specific mechanisms and optimize personalized nutrition

strategies, current evidence strongly supports improving dietary environments as a central approach for

preventing cardiometabolic disease. Coordinated efforts involving healthcare professionals, policymakers,

researchers, educators, and the food industry are essential to promote healthier diets and reduce the global

burden of non-communicable diseases. [101-107]
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