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Abstract

Background: The rising prevalence of non-communicable chronic diseases, such as obesity, diabetes, and
cardiovascular diseases, poses significant public health challenges globally. Chronic diseases account for
the majority of morbidity and mortality, with over 117 million individuals affected by one or more avoidable
conditions. This review examines the role of dietary patterns in the development of chronic diseases,
emphasizing the importance of nutrition in public health strategies.

Methods: A comprehensive literature review was conducted, focusing on empirical studies, cohort
analyses, and meta-analyses published from 2000 to 2023. The review synthesized findings on the
correlation between dietary habits and the incidence of chronic diseases, identifying key risk factors and
demographic disparities.

Results: The results indicate that poor dietary patterns, characterized by high consumption of processed
foods and low intake of fruits and vegetables, significantly contribute to the onset of chronic diseases.
Prospective cohort studies demonstrate a clear link between adherence to healthy dietary guidelines and
reduced risk of obesity, diabetes, and cardiovascular disease. Furthermore, socioeconomic factors and
racial/ethnic disparities were found to influence dietary habits and health outcomes.

Conclusions: In conclusion, dietary modification emerges as a crucial intervention for preventing and
managing chronic diseases. Public health initiatives must prioritize nutritional education and promote
healthy eating patterns across diverse populations. The findings underscore the need for coordinated
efforts among healthcare providers, policymakers, and community organizations to enhance nutritional
awareness and accessibility, ultimately improving population health outcomes.
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1. Introduction

In the last century, the prevalence, morbidity, and death rates of non-communicable or chronic illnesses
have exceeded those of infectious or communicable diseases in the United States and most of the world [1].
The 10 primary causes of mortality in the United States are chronic illnesses, ranked as follows: heart
disease, cancer, cerebrovascular disease, and diabetes mellitus [2]. Moreover, more than two-thirds of
individuals in the United States are classified as overweight or obese, defined by a body mass index (BMI)
over 30.0 kg/m?. Obesity is a chronic condition and a precursor or risk factor for many of the previously
identified significant causes of morbidity and death. Notwithstanding recent health programs aimed at
enhancing public awareness of obesity, the absence of data indicating a decline or stabilization of the
obesity pandemic is alarming for the nation's future health. Diet-related health concerns are a global
concern as well [3-5].

2. Incidence of chronic diseases

Approximately 50% of Americans (over 117 million persons) suffer from one or more avoidable
chronic diseases, with many millions more exhibiting risk factors for chronic diseases, such as hypertension
or dyslipidemia [6,7]. The significant incidence of chronic illness imposes substantial strain on the
healthcare system, diminishes economic output owing to disease-related disabilities, and adversely affects
the quality of life for millions of individuals and their families. The magnitude of the economic and social
cost differs across demographic sub-groups, including racial/ethnic groupings, age, geographic location,
and socio-economic level [6-9]. Comprehending risk factors, demographic distributions of disease
prevalence, and the fundamental etiology of chronic diseases is a primary step in identifying effective
prevention programs, particularly for population subgroups that may be disproportionately represented in
incidence and mortality statistics [10].

The genesis of chronic diseases is complex and multifaceted. Risk variables include age, familial history,
genetic susceptibility, present and historical weight, current and past physical activity, tobacco use, alcohol
use, and dietary habits. The most significant public health benefit will come from mitigating modifiable risk
factors, particularly food. The nutrition research community must assume a significant leadership role in
mitigating the excessive and unsustainable prevalence of avoidable diet-related chronicillnesses [11]. Some
may argue that nutrition experts have a professional and ethical responsibility to undertake such actions.
The objective is to do rigorous human nutrition research on food and chronic disease risk to enhance the
evidence foundation for policy decisions. Evidence-based clinical practice and policy should be
implemented for people, families, communities, clinicians, and society at large, aiming to enhance
population health.

3. Mitigating diet-associated chronic illnesses and nutritional patterns

The first stage in the effort to mitigate the risk of diet-related chronic diseases is to establish a
framework for nutritional research. A valuable nutritional assessment method that effectively elucidates
the correlation between food and chronic disease risk at the population level is dietary patterns [11]. The
2015 Dietary Guidelines Advisory Committee described dietary patterns as "the quantities, proportions,
variety or combination of different foods, drinks, and nutrients (when available) in diets and the frequency
with which they are consumed"” [12]. Dietary patterns include the whole of food intake by people and
groups consistently across months and years, in contrast to a reductionist approach that emphasizes
specific nutrients documented during a single day or a few days. This difference is significant because the
correlation between food and chronic illness risk involves long-term exposure, rather than acute exposure
occurring on a single day or via several short-term exposures. Furthermore, since diet-related chronic
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illnesses have supplanted nutrient deficiency disorders as the primary public health nutrition issues, this
comprehensive dietary approach is the most appropriate for chronic disease research.

The majority of research investigating dietary patterns and chronic disease risk relies on human
prospective cohort studies, which evaluate typical diet at baseline (i.e., cohort entrance) and, in some
studies, at many follow-up intervals over several years [13-14]. This generally provides adequate time for
the dietary risk factor to undergo a sufficient follow-up period, thereby establishing a significant and direct
biological connection to the disease outcome of interest, such as diabetes or cardiovascular disease, while
also mitigating certain biases present in case-control and cross-sectional studies, where temporality and
directionality cannot be determined. Prospective cohorts are particularly advantageous for examining the
association between food and chronic diseases, since the cohort design necessitates those individuals be
disease-free at the time of recruitment. Disease endpoints or outcomes are collected throughout the follow-
up period, therefore clarifying and directly establishing the temporal relationship between food and
disease. Furthermore, prospective cohort studies gather comprehensive data on main exposures, including
nutrition, along with factors that may serve as possible confounders in the association between diet and
chronic disease outcomes, so producing more trustworthy and credible analytical models. Certain
confounders include physical activity, smoking, and socioeconomic status. Inadequate measurement of
these variables and their exclusion from analysis may result in misleading relationships or inconclusive
conclusions.

Various methodologies have been used to delineate food trends. Most prospective cohorts evaluate diet
using various standardized self-reported dietary assessment methods, including food frequency
questionnaires, 24-hour dietary recalls, or multiple-day food records, or, in certain instances, through
objective nutritional biomarkers analyzed from baseline blood or urine samples. Dietary patterns are
generated from self-reported data using indices or a priori grading systems; patterns disclosed by the
participants; and/or data-driven methodologies. In the context of indices or scoring systems, researchers
generally utilize raw data, specifically foods and beverages reported as consumed, and implement various
scoring systems to allocate points for the intake of food groups deemed beneficial to health, such as fruits,
vegetables, and whole grains, while assigning no points or negative scoring for less healthful foods or
ingredients, including added sugars, refined grains, and red and processed meats. The specific foods or food
categories used in these scoring systems or indices are grounded on actual research about diet-disease
correlations or influenced by other variables, such as governmental dietary policy guidelines [15-16]. Every
participantin the cohort receives a score indicative of their typical eating pattern. The eating pattern ratings
of the cohort members are then regressed against relevant illness outcomes, including obesity,
cardiovascular disease, and cancer. The second technique similarly utilizes the dietary self-reports of the
cohort members; however, rather of using a scoring system, it delineates patterns based on individuals'
own descriptions, such as identifying as vegetarian or lacto-ovo vegetarian. The third technique employs
self-report data, using analytic methods such as principal components analysis and reduced rank regression
to identify trends, rather than investigator-driven grading systems.

Although all three methodologies have been used in prospective cohort studies, the scoring system
techniques may provide the most extensive applicability [11,13,14]. The scoring systems or indices provide
a uniform measure across many investigations, enabling data comparison across cohorts to assess the
consistency of correlations. Moreover, uniform metrics enable the aggregation of data to analyze the whole
of correlations within the larger population. Additionally, scoring systems like the HEI evaluate compliance
with national dietary guidelines. The connection between research and policy is direct. Conversely, using a
data-driven method to delineate dietary patterns reveals significant variability within cohorts, since the
loading variables often exhibit considerable variation with little consistency among the examined
populations [11]. A common limitation of these techniques is the reliance on self-reported dietary data to
evaluate dietary patterns. Over the last decade, evidence has emerged indicating that self-reporting is
constrained by systematic measurement error [17].

Innovative methodologies using nutritional indicators may have potential for delineating food trends
[18]. Numerous studies indicate that biomarkers, such as doubly labeled water for total calorie
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consumption and urine nitrogen for protein intake, are more trustworthy indicators of these dietary
components due to their objectivity and reduced susceptibility to systematic error compared to self-
reporting [17,18]. Research is quite active in this domain, especially in discovery research focused on
identifying biomarker groupings that may classify certain patterns. Metabolomics may identify metabolite
groupings that describe dietary categories or patterns that indicate chronic illness risk [19-23].

4. Conveying healthy dietary habits

The notion of dietary patterns is conducive to public transmission and execution. The diet is complex,
with several components and combinations of meals that include about 140 distinct nutrients or nutritive
substances. As the public consumes food rather than nutrients, advocating for specific foods and dietary
groupings that enhance health may be more readily embraced than monitoring an extensive array of
nutrients. Consequently, the 2015 Scientific Report of the United States Dietary Guidelines Advisory
Committee and the ensuing guideline, the 2015-2020 Dietary Guidelines for Americans, endorsed the
adoption of healthy dietary patterns [12, 20]. The Report delineates a nutritious dietary pattern as one that
encompasses a diverse array of vegetables from all subgroups (dark green, red, orange, legumes, starchy,
and others), fruits (particularly whole fruits), grains—half of which should be whole grains—fat-free or
low-fat dairy, and a variety of protein sources, including seafood, lean meats, poultry, eggs, soy, and oils. The
Report further delineated that a nutritious dietary regimen restricts saturated fat, trans fat, added
carbohydrates, and salt. These suggestions were derived from a comprehensive review of peer-reviewed
literature.

The eating Guidelines policy document advocating these healthful eating patterns is used by many
Departments and Agencies for numerous food, health, consumer, and agricultural initiatives to enhance the
nation's nutritional status and health. Scientists, clinicians, and policymakers acknowledge that the
comprehensive adoption of healthy dietary patterns throughout the population, particularly among
subgroups with multiple risk factors or a higher incidence of diet-related chronic diseases, necessitates a
coordinated effort from individuals, families, communities, industry, and government. Table 1 summarizes
the key findings related to nutrition and chronic diseases.

Table 1. Summary of the key findings related to nutrition and chronic diseases.

Chronic Disease Associated Risk Factors = Demographic Prevention
Dietary Patterns Disparities Strategies
Heart Disease High saturated Obesity, Higher prevalence Promote DASH
fats, low hypertension, in Black/African diet, increase
fruits/vegetables smoking Americans and physical
Hispanics activity
Diabetes High sugar Obesity, Greater riskamong Encourage
Mellitus intake, low fiber ~ sedentary Hispanics and whole foods,
lifestyle African Americans reduce sugar
and  refined
carbs
Obesity High processed Sedentary Disproportionately Implement
foods, low lifestyle, affects low-income community
nutrient density ~ genetics populations health
programs,

improve food
access
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Cancer Low Tobacco use, Varies by ethnicity; Advocate for
fruits/vegetables, obesity higher rates in plant-based
high some racial diets, regular
red/processed minorities screenings
meats

Cerebrovascular High salt intake, Hypertension, Higher incidence Promote

Disease low omega-3 diabetes in rural areas Mediterranean
fatty acids diet, manage

blood pressure

5. Conclusions

This article has concentrated on prevalent chronic illnesses and the possibilities of adopting a healthy
diet for enduring enhancements in population health. Significantly, these concepts may be applied more
universally to global health. The Global Burden of Disease Collaboration and others have recorded the
increase in lifestyle-related disorders worldwide [3-5]. A transition to healthier food habits might reduce
the prevailing unsustainable rates of obesity, cardiovascular disease, diabetes mellitus, and cancer
worldwide [23-28]. The health and well-being of present and future generations relies on proper nutrition
as a fundamental basis for health.

The interplay between nutrition and the development of chronic diseases is a critical area of public
health that warrants significant attention. As chronic diseases continue to rise globally, understanding the
role of dietary patterns becomes increasingly essential for effective prevention and management strategies.
This review underscores the importance of recognizing how specific dietary habits contribute to the
incidence of chronic diseases such as heart disease, diabetes, obesity, and cancer.

Research consistently shows that poor dietary choices—characterized by high consumption of
processed foods, added sugars, and unhealthy fats—are closely linked to the development of these
conditions. Conversely, adherence to healthy dietary patterns, such as those recommended by dietary
guidelines, can significantly mitigate risk factors associated with chronic diseases. For instance, diets rich
in fruits, vegetables, whole grains, and lean proteins have been shown to promote better health outcomes
and reduce the burden of chronic illnesses.

Moreover, demographic disparities reveal that certain populations are disproportionately affected by
diet-related chronic diseases, influenced by factors such as socioeconomic status, cultural dietary practices,
and access to nutritious foods. Addressing these disparities is crucial for public health initiatives aimed at
enhancing health equity. Tailored interventions that consider the unique needs and challenges of diverse
communities can lead to more effective outcomes.

In conclusion, fostering a comprehensive understanding of the relationship between nutrition and
chronic diseases is vital for developing effective public health policies. Collaborative efforts among
healthcare providers, policymakers, and community organizations are necessary to promote nutritional
education, improve access to healthy foods, and encourage healthier eating patterns. By prioritizing
nutrition as a fundamental component of chronic disease prevention, we can enhance the overall health
and well-being of populations, ultimately reducing the prevalence of chronic diseases and their associated
economic and social burdens.
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