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Abstract

The gut microbiome, a diverse community of microorganisms residing in the human gastrointestinal tract, plays a
critical role in maintaining overall health. Emerging evidence suggests that alterations in the gut microbiota are
associated with various chronic diseases, including obesity, type 2 diabetes, cardiovascular diseases, inflammatory
bowel disease, and neurological disorders. Understanding the complex interactions between the gut microbiome and
host physiology offers new opportunities for disease prevention and intervention. This review explores the relationship
between the gut microbiome and chronic diseases, emphasizing public health strategies for prevention and
intervention, including dietary modifications, probiotics, prebiotics, and microbiome-targeted therapies.
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1. Introduction

Chronic diseases, such as diabetes, cardiovascular diseases, and inflammatory disorders, are among the leading causes
of morbidity and mortality worldwide. The gut microbiome has emerged as a critical player in modulating immune
responses, metabolic processes, and overall homeostasis [1]. This review provides a comprehensive analysis of the gut
microbiome’s influence on chronic diseases and explores public health approaches aimed at leveraging microbiome
research for prevention and intervention [2].

2. The Gut Microbiome: Composition and Function

The gut microbiome consists of trillions of microorganisms, including bacteria, fungi, viruses, and archaea. The
predominant bacterial phyla include Firmicutes, Bacteroidetes, Actinobacteria, and Proteobacteria [2]. The microbiome
plays essential roles in:

e Digestion and Metabolism: Microbial enzymes facilitate the breakdown of complex carbohydrates and fiber,
producing short-chain fatty acids (SCFAs) that influence metabolic health [3]

e Immune System Modulation: The microbiota helps regulate immune responses and protect against
pathogens.
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e Neurotransmitter Production: Gut bacteria synthesize neurotransmitters, such as serotonin and gamma-
aminobutyric acid (GABA), influencing brain function.

¢ Inflammation Control: A balanced microbiome contributes to gut barrier integrity and prevents systemic
inflammation [4].

2.1. Effect of Gut Microbiome on Chronic Disease

There are several ways by which gut microbiome affects chronic diseases. Microbial composition is significantly altered
in obesity, with an increased Firmicutes-to-Bacteroidetes ratio associated with enhanced energy harvest from food.
Dysbiosis contributes to metabolic inflammation, insulin resistance, and adiposity [5]. Studies have shown that
interventions such as fiber-rich diets, probiotics, and fecal microbiota transplantation (FMT) can restore microbiome
balance and improve metabolic health [6]. Moreover, gut microbiota composition influences glucose metabolism,
insulin sensitivity, and inflammation [7]. In diabetic individuals, a reduction in butyrate-producing bacteria and an
increase in pro-inflammatory microbes are observed. Probiotics and prebiotics targeting gut dysbiosis have shown
promise in improving glycemic control and reducing inflammation [8].

According to the [9], certain bacterial species produce trimethylamine N-oxide (TMAO), which is linked to
atherosclerosis. Dietary modifications, including increased fiber intake and reduced consumption of red meat, can
modulate microbiome composition and lower CVD risk. IBD, including Crohn’s disease and ulcerative colitis, is
associated with reduced microbial diversity and an overgrowth of pathogenic bacteria [10]. Gut dysbiosis contributes
to intestinal inflammation and epithelial damage. Therapeutic strategies, such as probiotics, dietary modifications, and
microbiota-based therapies, have shown potential in managing IBD symptom:s.

Furthermore, the gut-brain axis connects microbiome alterations to neurological diseases such as depression, anxiety,
and Alzheimer’s disease. Microbial metabolites, including SCFAs and neurotransmitters, influence neuroinflammation
and cognitive function. Microbiota-targeted interventions, including probiotics and psychobiotics, offer new avenues
for managing neurological disorders [11].

2.2. Public Health Approaches to Prevention and Intervention
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Figure 1 Type of dietary fiber (Monomeric Unit) [14].

The gut microbiome plays a crucial role in digestion, immune function, and overall health [12]. Emerging research
highlights the profound impact of dietary habits on microbial diversity and gut health. A diet rich in fiber, polyphenols,
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and fermented foods fosters a balanced microbiome, reducing the risk of metabolic disorders, inflammatory conditions,
and chronic diseases [13]. Meanwhile, public health initiatives and individual dietary choices should prioritize certain
following key modifications.

First, increased fiber intake. One of the most effective dietary strategies for gut health is increasing fiber intake [14].
Fiber serves as a primary energy source for beneficial gut bacteria, stimulating their growth and enhancing metabolic
functions. Whole grains, legumes, fruits, and vegetables are particularly rich sources of fiber, fostering microbial
diversity and facilitating the production of short-chain fatty acids (SCFAs) such as butyrate, propionate, and acetate
[15]. These SCFAs play a crucial role in maintaining gut barrier integrity, regulating immune function, and reducing
inflammation. Epidemiological studies indicate that populations with high fiber consumption have lower rates of
obesity, type 2 diabetes, and cardiovascular diseases, underscoring the importance of fiber in maintaining gut and
metabolic health [16].

Ultra-processed foods, including refined carbohydrates, processed meats, and artificial additives, disrupt microbial
balance [17]. These foods encourage the proliferation of pathogenic bacteria while reducing beneficial species, leading
to increased gut permeability (leaky gut syndrome) and systemic inflammation. Studies have linked high consumption
of ultra-processed foods to an increased prevalence of chronic conditions such as obesity, type 2 diabetes, and
autoimmune diseases [18]. Shifting toward whole, minimally processed foods can restore microbial equilibrium and
improve gut resilience.

[19] wrote that fermented foods such as yogurt, kimchi, kefir, miso, and sauerkraut are rich in probiotics—live beneficial
bacteria that enhance gut microbiota composition. These foods help restore microbial balance, strengthen the gut
barrier, and modulate immune responses. Regular consumption of fermented foods has been associated with reduced
inflammation, improved digestion, and a lower risk of gastrointestinal disorders like irritable bowel syndrome (IBS)
and inflammatory bowel disease (IBD) [20].
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Figure 2 Dietary fiber fermentation by gut microbiota [14]

Also, according to [21], polyphenols are bioactive compounds found in foods such as dark chocolate, berries, green tea,
red wine, nuts, and olive oil. These compounds act as prebiotics, selectively nourishing beneficial gut bacteria like
Lactobacillus and Bifidobacterium. Polyphenols possess strong antioxidant and anti-inflammatory properties, reducing
oxidative stress and supporting gut-brain communication [22]. Studies suggest that polyphenol-rich diets contribute to
improved cognitive function, cardiovascular health, and reduced risk of neurodegenerative diseases.

The Mediterranean diet, characterized by high consumption of plant-based foods, healthy fats (such as olive oil and

nuts), and lean proteins, has been extensively studied for its positive effects on gut microbiome diversity [23]. This diet
promotes the growth of beneficial microbes while reducing inflammatory markers associated with metabolic disorders.
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Evidence suggests that adherence to the Mediterranean diet correlates with a lower incidence of obesity, type 2
diabetes, and cardiovascular diseases [24].

Moreover, excessive sugar intake and artificial sweeteners such as aspartame and sucralose negatively impact gut
microbiota composition [25]. These substances contribute to dysbiosis (microbial imbalance), increase the presence of
harmful bacteria, and disrupt glucose metabolism. High sugar consumption has been linked to insulin resistance,
increased fat deposition, and chronic inflammation [26]. Reducing sugar intake and opting for natural sweeteners like
honey or stevia can help maintain a balanced gut microbiome and metabolic health.

[27] observed that a well-balanced diet that prioritizes fiber, fermented foods, polyphenol-rich options, and whole foods
while reducing ultra-processed products, sugar, and artificial additives is essential for maintaining a thriving gut
microbiome. Therefore, public health initiatives should emphasize the importance of these dietary strategies in
preventing chronic diseases and promoting long-term well-being.

2.3. Probiotics and Prebiotics

2.3.1. Probiotics and Prebiotics: Fundamental Components of Gut Health and Their Broader Implications

The human gut microbiome plays a critical role in maintaining overall health, with an intricate balance of
microorganisms influencing digestion, immune function, and even neurological processes [28]. Among the key
modulators of this microbial ecosystem are probiotics, prebiotics, synbiotics, and postbiotics, each contributing distinct
but interrelated benefits [29]. Understanding these elements is crucial for leveraging their therapeutic potential in
disease prevention and management.

2.3.2. Probiotics: Beneficial Microorganisms Supporting Gut Health
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Figure 3 Probiotics

Probiotics are live microorganisms that, when administered in adequate amounts, confer significant health benefits
[30]. These beneficial bacteria primarily belong to the genera Lactobacillus and Bifidobacterium, which have been
extensively studied for their ability to improve gut microbiota composition. Lactobacillus species are known for their
ability to metabolize lactose, regulate intestinal pH, and produce antimicrobial substances that inhibit pathogenic
bacteria [31]. Similarly, Bifidobacterium species contribute to gut homeostasis by fermenting complex carbohydrates
into short-chain fatty acids (SCFAs), which play a crucial role in reducing inflammation and enhancing immune
responses [32].
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The health benefits of probiotics extend beyond gut health. Studies have demonstrated their effectiveness in preventing
and managing conditions such as irritable bowel syndrome (IBS), inflammatory bowel disease (IBD), and antibiotic-
associated diarrhea [33]. Furthermore, emerging research highlights their influence on the gut-brain axis, suggesting
that probiotics can modulate mood, cognition, and stress responses. This is particularly relevant in neuropsychiatric
disorders such as anxiety and depression, where gut microbiota dysbiosis has been implicated as a contributing factor
[34].

2.3.3. Prebiotics: Nourishing the Gut Microbiota

Prebiotics are non-digestible food components that selectively stimulate the growth and activity of beneficial gut
bacteria [35]. These compounds primarily consist of dietary fibers such as inulin, fructooligosaccharides (FOS), and
galactooligosaccharides (GOS), which resist digestion in the upper gastrointestinal tract and reach the colon, where they
serve as substrates for fermentation by commensal bacteria. The fermentation process leads to the production of SCFAs,
including butyrate, propionate, and acetate, which play a vital role in maintaining gut barrier integrity, modulating
immune function, and regulating metabolic processes [36].

In addition to supporting gut microbiota, prebiotics have been shown to enhance calcium and magnesium absorption,
thus contributing to bone health. Their ability to regulate bowel movements and alleviate constipation is particularly
beneficial for individuals suffering from gastrointestinal disorders [37]. Moreover, prebiotics exhibit
immunomodulatory properties by enhancing the activity of gut-associated lymphoid tissue (GALT), thereby
strengthening the body's defense against infections and inflammatory conditions.

2.3.4. Synbiotics: The Synergistic Combination of Probiotics and Prebiotics

Synbiotics represent a strategic approach that combines probiotics with prebiotics to maximize their beneficial effects
[38]. The rationale behind this combination lies in the provision of an optimal environment for probiotic bacteria to
thrive, ensuring their survival and colonization within the gastrointestinal tract. This symbiotic relationship has been
shown to enhance gut microbiota resilience, particularly in individuals recovering from antibiotic treatments or
suffering from dysbiosis-related conditions [39].

Clinical applications of synbiotics extend to metabolic disorders, where they have demonstrated potential in improving
insulin sensitivity and lipid metabolism. Research also suggests that synbiotics may contribute to weight management
by influencing gut-derived satiety hormones and reducing systemic inflammation associated with obesity [40]. Given
their multifaceted health benefits, synbiotics are increasingly being incorporated into functional foods, dietary
supplements, and clinical nutrition programs.

2.3.5. Postbiotics: Metabolic Byproducts with Therapeutic Potential

Postbiotics are bioactive compounds produced during the fermentation process of probiotics, exerting a wide range of
health-promoting effects. These metabolites include SCFAs, antimicrobial peptides, and cell wall fragments that
influence gut health, immune regulation, and metabolic pathways [41]. Butyrate, a key postbiotic, has been extensively
studied for its ability to strengthen the gut barrier, reduce intestinal permeability, and mitigate inflammatory responses
associated with gastrointestinal disorders [42].

Beyond gut health, postbiotics play a crucial role in modulating systemic immune responses. They have been shown to
enhance the production of anti-inflammatory cytokines while suppressing pro-inflammatory mediators, thereby
reducing the risk of chronic inflammatory diseases [43]. The antimicrobial properties of certain postbiotic compounds
further contribute to their therapeutic potential by inhibiting pathogenic bacterial colonization and maintaining gut
microbiota balance. As a result, postbiotics are being explored as potential alternatives to traditional probiotic
interventions, particularly in populations with compromised gut integrity or immune function [44].

3. Public Health Implications: Integrating Gut Health into Preventive Strategies

Given the growing body of evidence supporting the role of gut microbiota in overall health, public health initiatives
should prioritize strategies that promote the consumption of probiotics and prebiotics [45]. Governments and health
organizations can play a pivotal role by launching awareness campaigns that educate the population on the benefits of
gut health optimization. Integrating probiotics and prebiotics into national dietary guidelines and food policies can
further encourage their widespread adoption [46].
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Regulatory measures, such as standardized labeling of probiotic-containing foods and supplements, can enhance
consumer awareness and facilitate informed decision-making [20]. Additionally, incorporating probiotics and
prebiotics into school meal programs and workplace wellness initiatives can contribute to long-term health
improvements at a population level. Such initiatives not only support digestive health but also have broader
implications for immune function, mental well-being, and chronic disease prevention [47].

As shown in Figure 4, the intricate relationship between probiotics, prebiotics, synbiotics, and postbiotics underscores
the importance of gut microbiota in maintaining overall health. By fostering a balanced gut environment, these
components play a crucial role in digestion, immune regulation, and metabolic homeostasis [48]. Advances in
microbiome research continue to unveil new therapeutic applications, highlighting the need for integrating gut health
optimization into clinical practice and public health policies. As scientific understanding evolves, leveraging these
natural interventions holds immense potential for enhancing human health and disease prevention in a sustainable
manner.
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3.1. Microbiome-Based Therapies and Their Implications for Human Health

The human microbiome, composed of trillions of microorganisms residing primarily in the gut, plays a fundamental role
in health and disease [49]. With advancements in microbiome research, novel therapeutic approaches are emerging
that aim to restore microbial balance and enhance overall well-being. These microbiome-based therapies offer
promising avenues for addressing gastrointestinal disorders, metabolic conditions, and even immune-related diseases
[50].

3.2. Fecal Microbiota Transplantation (FMT): A Revolution in Microbiome Restoration

Fecal microbiota transplantation (FMT) has gained significant attention as an effective treatment for recurrent
Clostridium difficile infections (CDI), a condition characterized by severe diarrhea and colitis [51]. The procedure
involves transferring fecal microbiota from a healthy donor into a recipient’s gut, thereby restoring microbial diversity
and suppressing pathogenic bacteria. Clinical trials have demonstrated an efficacy rate of over 90% in CDI patients,
surpassing standard antibiotic treatments [52].

Beyond CDI, FMT is being investigated for its potential in treating other conditions, including ulcerative colitis, Crohn’s
disease, and metabolic disorders such as obesity and type 2 diabetes. The gut microbiome's influence on immune
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regulation and systemic inflammation suggests that FMT may also play a role in modulating autoimmune diseases and
neuropsychiatric disorders [53]. However, challenges remain in standardizing donor screening, optimizing delivery
methods, and ensuring long-term safety. Future research aims to refine FMT protocols and explore the development of
synthetic microbiota-based formulations that eliminate the need for donor-derived material [54].

3.3. Microbiome Modulators: Engineered Solutions for Gut Health

The emergence of microbiome modulators represents a targeted approach to restoring gut balance. These therapies
include small-molecule drugs, prebiotic formulations, and genetically engineered bacteria designed to modulate
microbial communities and metabolic pathways [55]. For example, next-generation probiotics (Akkermansia
muciniphila and Faecalibacterium prausnitzii) are being explored for their anti-inflammatory properties and potential
applications in treating inflammatory bowel diseases (IBD) and metabolic syndrome.

Engineered bacteria have also opened new possibilities in microbiome therapy. By modifying bacterial strains to
produce therapeutic compounds, researchers are developing precision treatments for conditions such as
phenylketonuria, where engineered gut microbes help break down toxic metabolites [56]. These advancements pave
the way for microbiome-based precision medicine, where microbial interventions are tailored to an individual’s unique
gut composition and disease profile.

3.4. Personalized Nutrition: The Microbiome’s Role in Dietary Interventions

Personalized nutrition, informed by microbiome profiling, is revolutionizing dietary recommendations and metabolic
health management [57]. Research indicates that individuals respond differently to the same foods due to variations in
their gut microbiota. By analyzing an individual’s microbiome composition, personalized nutrition approaches can
tailor diets to optimize digestion, nutrient absorption, and metabolic function [58].

This concept is particularly relevant in managing obesity, diabetes, and cardiovascular diseases, where gut bacteria
influence glucose metabolism, lipid absorption, and inflammatory responses. Advanced sequencing technologies and
artificial intelligence-driven analyses are enabling the development of microbiome-based dietary interventions that
predict optimal food choices for maintaining gut balance and preventing chronic diseases [59]. As personalized
nutrition gains traction, integration into clinical practice will require robust validation and widespread accessibility to
microbiome testing.

3.5. Probiotic Pharmaceuticals: A New Frontier in Chronic Disease Management

The development of pharmaceutical-grade probiotics marks a significant advancement in microbiome-based medicine.
Unlike conventional probiotic supplements, which often contain variable strains and dosages, probiotic
pharmaceuticals undergo rigorous clinical testing to ensure efficacy and safety [60]. These therapeutic probiotics are
being formulated to target specific diseases, including IBD, irritable bowel syndrome (IBS), and atopic dermatitis.

For instance, probiotic strains such as Lactobacillus reuteri and Bifidobacterium longum have demonstrated
immunomodulatory effects that could benefit patients with autoimmune conditions and allergies. Additionally, research
is exploring the role of probiotics in mental health, with emerging evidence suggesting that certain strains can influence
neurotransmitter production and reduce symptoms of anxiety and depression through the gut-brain axis [61]. As the
field advances, regulatory bodies will need to establish clear guidelines to differentiate probiotic pharmaceuticals from
over-the-counter supplements, ensuring consistent quality and therapeutic reliability.

3.6. Microbiome-Based Vaccines: Enhancing Immunity Through Gut Bacteria

The interplay between the gut microbiome and the immune system has led to growing interest in microbiome-based
vaccines. Research indicates that gut bacteria influence vaccine efficacy by modulating immune responses and
enhancing antigen presentation [62]. Scientists are investigating whether specific microbial strains can serve as
adjuvants to improve immune memory and vaccine potency. For example, studies suggest that individuals with a
diverse gut microbiota exhibit stronger immune responses to vaccines such as influenza and rotavirus. Microbiome-
based strategies are also being explored in cancer immunotherapy, where gut bacteria have been shown to enhance the
effectiveness of immune checkpoint inhibitors. Understanding these interactions could lead to the development of
microbiome-derived vaccine adjuvants and novel immunization strategies that harness the power of gut microbes to
improve disease resistance [63].
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4. Public Health Campaigns and Policies

The human microbiome, composed of trillions of microorganisms residing primarily in the gut, plays a fundamental role
in health and disease. With advancements in microbiome research, novel therapeutic approaches are emerging that aim
to restore microbial balance and enhance overall well-being [2]. These microbiome-based therapies offer promising
avenues for addressing gastrointestinal disorders, metabolic conditions, and even immune-related diseases [64].

According to fecal microbiota transplantation (FMT) has gained significant attention as an effective treatment for
recurrent Clostridium difficile infections (CDI), a condition characterized by severe diarrhea and colitis [51]. The
procedure involves transferring fecal microbiota from a healthy donor into a recipient’s gut, thereby restoring microbial
diversity and suppressing pathogenic bacteria. Clinical trials have demonstrated an efficacy rate of over 90% in CDI
patients, surpassing standard antibiotic treatments [65].

Beyond CDI, FMT is being investigated for its potential in treating other conditions, including ulcerative colitis, Crohn’s
disease, and metabolic disorders such as obesity and type 2 diabetes. The gut microbiome's influence on immune
regulation and systemic inflammation suggests that FMT may also play a role in modulating autoimmune diseases and
neuropsychiatric disorders [66]. However, challenges remain in standardizing donor screening, optimizing delivery
methods, and ensuring long-term safety. Future research aims to refine FMT protocols and explore the development of
synthetic microbiota-based formulations that eliminate the need for donor-derived material [51].

Public awareness campaigns play a vital role in educating individuals about the importance of maintaining a healthy gut
microbiome [67]. Schools, healthcare institutions, and government agencies can implement educational initiatives that
emphasize the benefits of a diverse diet rich in fiber, probiotics, and prebiotics. Community workshops and digital health
platforms can further disseminate information on microbiome-friendly lifestyle choices, such as reducing antibiotic
overuse and avoiding processed foods that disrupt microbial balance [2].
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4.1. Regulatory Frameworks: Ensuring Quality Control in Microbiome-Based Products

With the rise of probiotic and microbiome-related products, stringent regulatory frameworks are necessary to ensure
consumer safety and product efficacy. Currently, many commercially available probiotics lack standardized
formulations and undergo minimal clinical validation [68]. Establishing clear guidelines for probiotic labeling, potency
verification, and strain-specific benefits will help consumers make informed choices. Regulatory agencies must also
oversee the safety of emerging microbiome therapies, including FMT and engineered probiotics, to prevent potential
risks associated with microbial imbalances and opportunistic infections [69].

According to, implementing microbiome-friendly dietary initiatives in schools, workplaces, and public institutions can
significantly impact long-term health outcomes [70]. Schools can incorporate probiotic-rich foods such as yogurt and
fermented vegetables into meal programs, while workplaces can promote gut health through wellness initiatives and
microbiome education. Healthcare providers can also integrate microbiome assessments into routine check-ups,
offering personalized dietary recommendations to optimize gut health [51].

Moreover, accurate food labeling is crucial for consumers seeking to improve their gut health. Mandating clear
disclosures on probiotic and prebiotic content in food products can empower individuals to make informed dietary
choices [71]. Also, standardized definitions of microbiome-friendly foods can help distinguish scientifically validated
products from those making unsubstantiated health claims. Countries that have implemented transparent food labeling
policies have seen improved public trust in functional foods and dietary interventions [72].

4.2. Research Funding: Advancing Microbiome Science for Public Health

Sustained investment in microbiome research is essential for uncovering new therapeutic applications and public health
strategies. Government agencies, research institutions, and private sectors should collaborate to fund large-scale
studies exploring the microbiome’s role in chronic disease prevention, mental health, and personalized medicine [73].
Expanding microbiome-focused clinical trials will provide evidence-based insights that can inform policy decisions and
healthcare recommendations. Microbiome-based therapies represent a transformative frontier in medicine, offering
new solutions for treating gastrointestinal disorders, metabolic diseases, and immune-related conditions [74]. From
FMT and engineered probiotics to microbiome-based vaccines, these innovations underscore the growing recognition
of gut health as a cornerstone of overall well-being. As scientific research advances, integrating microbiome awareness
into public health policies, regulatory frameworks, and community interventions will be essential in harnessing the full
potential of microbiome science for disease prevention and health promotion [75].

5. Conclusion

The gut microbiome is an integral component of human health, influencing digestion, immunity, metabolic regulation,
and even neurological function. As research continues to uncover the intricate relationships between microbial
diversity and disease pathogenesis, it is becoming increasingly clear that microbiome-targeted interventions hold
immense potential for chronic disease prevention and management. A comprehensive public health strategy that
emphasizes dietary diversity, probiotic and prebiotic consumption, microbiome-based therapies, and large-scale
educational initiatives can play a crucial role in reducing the burden of chronic illnesses such as obesity, diabetes,
inflammatory bowel disease, and neurodegenerative conditions [7].

Advancements in microbiome science are paving the way for precision medicine, where personalized interventions
tailored to an individual’s microbiota composition can optimize health outcomes. Personalized nutrition, probiotic
pharmaceuticals, and engineered microbiome modulators are rapidly evolving fields that offer new treatment
paradigms for managing complex diseases. Moreover, microbiome-based vaccines and immunotherapies highlight the
profound impact of gut bacteria on immune function, opening new avenues for disease prevention and therapeutic
innovation [49].

From a policy perspective, governments and regulatory agencies must take proactive measures to ensure quality control
in microbiome-based products, establish clear labeling requirements, and fund large-scale research initiatives to bridge
existing knowledge gaps [51]. Community-based interventions, such as integrating microbiome-friendly diets into
school and workplace programs, can further promote public awareness and long-term health benefits [76].

Future research should prioritize not only expanding our understanding of microbiome-host interactions but also
translating these findings into actionable healthcare solutions. Large-scale clinical trials, multi-omics approaches, and
artificial intelligence-driven microbiome analyses will be critical in developing targeted therapies and refining public
health recommendations [72]. By integrating microbiome science into mainstream healthcare practices and policy
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frameworks, we can harness its full potential to enhance human health, reduce healthcare costs, and mitigate the global
burden of chronic diseases.
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