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Abstract—In recent years, there have been notable shifts in global dietary patterns driven by the increasing awareness of the significant 

impact of diet on overall health. This heightened recognition has resulted in a preference for smaller, nutrient-dense meals. Diet's essential 

role in disease susceptibility is evident in conditions such as cancer, diabetes, asthma, obesity, and COVID-19. Promoting a plant-based 

diet and reducing red meat consumption emerged as effective strategies for cancer prevention. Antioxidant properties and fatty acid 

modulation in fruits, vegetables, fish, and the Mediterranean diet enhance asthma immunity through nutrient diversity. In the context of type 

2 diabetes, adopting a healthy diet improves insulin sensitivity, reduces inflammation, and optimizes gut microbiome health, facilitating 

weight loss. Essential nutrients like vitamin C, vitamin D, zinc, omega-3 fatty acids, and antioxidants are crucial in bolstering immune 

function and potentially mitigating complications associated with COVID-19. Integrating these factors into nutritional approaches holds 

promise for disease prevention and management.  

Index Terms—Dietary factors, human health, wellness, disease risk, cancer, diabetes, asthma.  
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1 INTRODUCTION

n recent years, global dietary patterns have undergone sig-
nificant transformations, driven by increased recognition of 
diet's profound influence on health. This awareness has 

prompted a preference for smaller, nutrient-dense meals. An 
interesting study highlighted how a vegetarian diet can stave 
off common diseases like diabetes and cholesterol [1]. The 
Center for Disease Control and Prevention (CDC) underscores 
that adopting a healthy diet contributes to longevity and di-
minishes the risk of obesity, heart disease, diabetes, and spe-
cific cancer types [2]. 

Cancer is a complex and devastating array of diseases 
within the medical community, attracting intense research and 
investigation. Notably, lung cancer (accounting for 1.79 mil-
lion deaths), liver cancer (leading to 830,000 deaths), and gas-
tric cancer (resulting in 769,000 deaths) emerge as primary 
contributors to cancer-related mortality [3]. Certain dietary 
habits and food components exert a substantial influence on 
cancer risk. For example, diets high in processed foods, sugary 
beverages, and unhealthy fats are associated with an elevated 
susceptibility to colon cancer [4]. These dietary choices, lack-
ing in essential nutrients, contribute to weight gain, obesity, 
and heightened vulnerability to breast, colon, and pancreatic 
cancer. In contrast, a plant-based diet enriched with fruits, 
vegetables, whole grains, and legumes offers antioxidants and 
fiber that significantly contribute to cancer prevention [5]. 
In case of type 2 diabetes, diets rich in refined carbohydrates 
and detrimental fats amplify risk. Nutrient selections, includ-
ing vegetables, fruits, whole grains, and lean proteins, aid in 
stabilizing blood sugar [6]. Mitigating processed foods and 
added sugars could alleviate insulin resistance [7-9] Wang et 
al.). An anti-inflammatory diet, abundant in vegetables, fruits, 

whole grains, nuts, seeds, and oily fish, emerges as beneficial 
for individuals grappling with asthma [10]. 

The emergence of COVID-19, a profoundly contagious 
respiratory ailment caused by the novel coronavirus SARS-
CoV-2, has led in an era of monumental disruption [11]. Ini-
tially identified in Wuhan, China, in late 2019, the virus rapid-
ly disseminated globally. By September 2021, COVID-19 had 
triggered widespread illness, overwhelmed healthcare sys-
tems, and resulted in significant global mortality. Extensive 
links have been observed between nutritional factors and their 
effects on immune function, impacting susceptibility, severity, 
and the immune response to COVID-19. A well-balanced diet, 
abundant in vitamins and minerals, is critical for a robust im-
mune response [12], encompassing a diverse array of vegeta-
bles, fruits, whole grains, nuts, seeds, and lean proteins can 
ensure an adequate intake of immune-supportive nutrients 
[13]. Recognizing the interplay between dietary factors, dis-
ease susceptibility, and biological mechanisms holds signifi-
cant value in upholding human health and well-being. The 
present review aims to shed light on recent insights regarding 
the interconnection between dietary elements, disease risks, 
and their potential role in mitigating their risks. 

2 DIETARY FACTORS ASSOCIATED WITH DISEASE RISK 

AND THEIR POSSIBLE MECHANISMS INVOLVED 

2.1 Cancer 

As diet is not the sole determinant of cancer, dietary 
choices play a significant role in cancer prevention and overall 
well-being [14]. Dietary factors are a pivotal consideration as 
food preferences can contribute to cancer risk [14]. Recent 
studies suggest a potential positive correlation between west-
ern/unhealthy eating patterns and breast cancer risk, whereas 
an inverse link is observed between prudent eating patterns 
and cancer susceptibility [15, 16]. The impacts of dietary ele-
ments on cancer risk also influence the intricate biological 
pathways, as depicted in Figure 1. These factors can be classi-
fied into two main categories: i) dietary components that may 
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elevate cancer risk and ii) dietary components that possess the 
potential to mitigate cancer risk.  

i)Components in the Diet that Elevate Cancer Risk 
Processed Foods, Sugars, and Beverages: Cancer inci-

dence is not solely determined by diet; dietary choices play 
crucial role in their prevention [17]. Diets high in processed 
foods, saturated fats, and sugars contribute to chronic inflam-
mation, which fosters cancer development [17]. Sugary bever-
ages and diets rich in added sugars are linked to an elevated 
risk of obesity and specific cancers, including breast and pan-
creatic cancer. Obesity, a recognized risk factor for various 
cancer types, triggers the production of hormones and growth 
factors within adipose tissue, perpetuating chronic inflamma-
tion and oxidative stress, thereby intensifying cancer suscepti-
bility [18]. High-sugar and processed food diets also promote 
insulin resistance, which is connected to increased cancer risk 
[17]. Nevertheless, moderate consumption of sugary foods and 
drinks can assist in weight management and reduce cancer 
risk. Additionally, research indicates that reducing the intake 
of sugar-sweetened beverages and adopting healthier bever-
age choices could manage insulin levels and decrease the like-
lihood of insulin resistance, subsequently reducing the breast 
cancer risk [19]. 

Alcohol Consumption and Cancer: The development 
of cancer due to alcohol consumption involves multiple mech-
anisms, such as DNA methylation, inflammation, microbiome 
dysbiosis, and disruption of nutrient absorption essential for 
DNA synthesis and repair [18, 20]. A study conducted by Ros-
si et al revealed that alcohol consumption triggers alterations 
in various metabolic processes at the molecular level, culmi-
nating in the onset of colon cancer [21]. The oxidative and non-
oxidative metabolism of alcohol, coupled with the generation 
of byproducts like reactive oxygen species (ROS) and metabo-
lites, provokes a complex interplay of genetic, epigenetic, cel-
lular signaling, and immune processes. The convergence of 
these diverse mechanisms has widespread effects on cancer 
attributes, including augmented proliferation, angiogenesis, 
stemness, epithelial-mesenchymal transition (EMT), oncogenic 
expression, and changes in immunity. These molecular modi-
fications collectively create an environment conducive to can-
cer initiation and progression. 
ii) Components in the Diet that Mitigate Cancer Risks 

Whole Grains: The consumption of whole grains such 

as brown rice, whole wheat, oats, and quinoa, is associated 
with reduced cancer risk. Whole grains provide essential nu-
trients and dietary fiber, fostering digestive health and poten-
tially lowering the risk of colorectal cancer. A study indicated 
that the highest intake of whole grains led to a risk reduction 
ranging from 5% to 12%. Dose-response analyses showed that 
each additional intake of 30 g of whole grains per day corre-
lated with an approximately 7% decrease in cancer mortality 
risk [22]. Meta-analyses targeting site-specific cancers consist-
ently revealed a connection between whole grain consumption 
and reduced cancer risk, with the most compelling evidence 
pointing to colorectal, gastric, pancreatic, and esophageal can-
cers [23]. 

Furthermore, research has exhibited that whole grains 
contain an array of unique bioactive phytochemicals with the 
potential to influence cellular processes and molecular path-
ways implicated in the development and progression of breast 
cancer. By modulating these signaling pathways, the bioactive 
compounds found in whole grains may contribute to sup-
pressing tumor growth and decreasing breast cancer risk [23]. 
Another study emphasized that incorporating healthy fats, 
prevalent in avocados, nuts, seeds, and olive oil, into the diet 
can diminish cancer risk. These fats are enriched with mono-
unsaturated and polyunsaturated fats, which are conducive to 
heart health and could also play a positive role in preventing 
cancer [24]. Diets rich in fiber and whole foods enhance insulin 
sensitivity and reduce the risk of cancer [17, 25]. Additionally, 
these foods provide antioxidants that mitigate oxidative stress 
and safeguard cells and DNA against damage induced by free 
radicals [17, 26]. 

Omega-3 Fatty Acids: Recognized as cancer chemo-
preventive agents, omega-3 fatty acids present in fish may 
confer protective effects against cancer by mitigating inflam-
mation and oxidative stress, and restraining cancer cell growth 
[26, 27]. Conversely, diets rich in animal protein and fats can 
elevate estrogen levels, potentially fueling cancer growth [28, 
29]. 

These dietary factors intricately interact with genetic 
and environmental factors, rendering a plant-based diet 
marked by decreased red meat consumption, and incorporat-
ing ample omega-3 fatty acids, antioxidants, and vitamin D, a 
valuable tool for cancer prevention [26]. For instance, colorec-
tal cancer (CRC) engages shared metabolic pathways between 
healthy and cancerous cells. Genetic modifications in onco-
genes and tumor suppressor genes steer tumorigenesis by 
provoking specific metabolic shifts. Mitochondrial dysfunction 
and heightened metabolic pathways contribute to the onset of 
CRC, exposing potential avenues for therapeutic intervention 
[20, 30]. Interventions geared toward refining metabolic func-
tion, encompassing the reduction of sugar intake and augmen-
tation of fruit/vegetable consumption, hold promise in curb-
ing colorectal cancer risk [31]. The strategic targeting of these 
pathways endows a multifaceted approach to cancer preven-
tion and therapy, heralding the prospect of transformative 
changes within the field and enhancing patient well-being.. 

2.2 Diabetes 

The correlation between type 2 diabetes and dietary 

 

Fig 1Role of dietary factors and the mechanisms in-
volved in cancer risk. 
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patterns is closely intertwined, with various diets under scru-
tiny, including the Mediterranean diet (MedDiet), Dietary Ap-
proaches to Stop Hypertension (DASH) diet, Healthy Eating 
Index (HEI), and Western diet. Research findings elucidate 
that adopting the MedDiet, the DASH diet, and the HEI collec-
tively reduces the risk of type 2 diabetes, while adherence to 
the Western diet increases the risk [32]. In a study, MedDiet 
reduced hemoglobin A1C (HbA1c) by 0.32 to 0.53 percentage 
units, indicative of effective glycemic control and a consequent 
decrease in type 2 diabetes risk [32]. This inverse correlation 
was further corroborated by the PREDIMED trial, whereas a 
remarkable 30% risk reduction in adverse health conditions 
was observed among the MedDiet groups compared to the 
control group [33]. This compelling evidence underscores the 
protective benefits of MedDiet in preventing chronic ailments 
and promoting overall wellness [34].  

Furthermore, Mirabelli et al. suggested that adhering 
to the MedDiet confers protection against insulin resistance 
(IR)-related diseases, such as obesity and type 2 diabetes (T2D) 
[25]. A study involving 4,430 women with a history of gesta-
tional diabetes unveiled a 19% lowered risk of diabetes among 
those demonstrating higher adherence to the MedDiet [35]. In 
a cohort study encompassing 13,521 Japanese residents, higher 
soy consumption, a fiber source, was associated with signifi-
cantly lower diabetes risk among women [36].  
Conversely, the Western diet rich in refined carbohydrates, 
processed foods, and unhealthy fats drives obesity, insulin 
resistance, and inflammation, elevating the susceptibility to 
type 2 diabetes [32]. A Canadian study revealed a 37% greater 
risk of diabetes among adults consuming higher proportions 
of highly processed foods [37]. Another research reported a 
25% augmented risk of developing type 2 diabetes with a 10% 
increase in the consumption of highly processed foods [38]. 
Similarly, heightened use of ultra-processed foods was linked 
to a 40% greater risk of diabetes [39]. 

Micronutrients also play a pivotal role in diabetes 
prevention or development. Magnesium, zinc, and vitamin D 
deficiency have been associated with impaired insulin sensi-
tivity and glucose metabolism, fostering disease development. 
Moreover, dietary fiber from whole grains and legumes atten-
uates glucose absorption, enhancing insulin sensitivity and 
reducing diabetes risk [40]. In a cohort study involving 13,608 
adults, a high-fat diet and streptozotocin administration led to 
insulin resistance and glucose fluctuations [41]. 

Plant-based diets, rich in anti-inflammatory com-
pounds like omega-3 fatty acids, polyphenols, and flavonoids, 
mitigate inflammation, enhance insulin sensitivity, and dimin-
ish type 2 diabetes risk. The composition of the gut microbi-
ome also impacts diabetes risk, with high-fiber diets fostering 
beneficial gut bacteria growth and improved gut barrier func-
tion [42]. Additionally, research on mice exhibited that green 
tea components modulate bacterial communities, with specific 
groups linked to blood sugar regulation [43]. 

2.3 Asthma/Inflammatory Diseases 

Various lifestyle and dietary strategies enhance the im-
mune response and reduce asthma risk. Antioxidant-rich veg-
etables and fruits are vital in protecting the body from oxida-

tive stress by counteracting detrimental free radicals. This oxi-
dative stress is linked to airway inflammation in asthma, and 
by averting this inflammation, the potential for asthma can be 
diminished [44, 45]. A well-balanced diet supplies essential 
nutrients that bolster immune function and overall well-being 
[46]. Adequate hydration, regular physical activity, and suffi-
cient sleep are vital for improving cardiovascular health and 
amplifying the immune system's efficacy [47]. 

Vitamin E, which safeguards cell membranes from oxida-
tive damage, can counteract reactive oxygen species and alle-
viate airway oxidative stress associated with asthma progres-
sion. With its anti-inflammatory properties, vitamin E also 
curtails the production of pro-inflammatory cytokines, which, 
in turn, assists in immune modulation and mitigating asthma 
symptoms [48, 49]. 

Omega-3 fatty acids, renowned for their anti-
inflammatory attributes, play a pivotal role in regulating im-
mune responses by curbing inflammation in the airways [50]; 
this modulation is linked to improved asthma control [44]. 
Elevated consumption of fish, particularly oily varieties like 
salmon and mackerel rich in omega-3 polyunsaturated fatty 
acids (PUFAs), is linked to reduced allergic reactions, lowered 
asthma risk, and a decreased prevalence of wheezing [45, 51]. 

In lipid mediator pathways, Omega-3 polyunsaturated 
fatty acids (PUFAs) serve as precursors for specialized pro-
resolving lipid mediators like resolvins and protectins, effec-
tively reducing inflammation and promoting tissue healing. 
By elevating fish consumption, the production of these media-
tors can be heightened, aiding in limiting airway inflammation 
and fostering recovery [45]. Moreover, balanced ratios be-
tween omega-3 and omega-6 fatty acids are crucial to modu-
late immune responses and minimize airway inflammation 
characteristic of asthma [49]. 

Vitamin D, an essential immune regulator with anti-
inflammatory properties, augments the production of antimi-
crobial peptides, natural defense molecules that safeguard 
against respiratory infections. Additionally, vitamin D sup-
ports a healthy gut microbiome, further bolsters immune re-
sponses and reduces airway inflammation, which is advanta-
geous for individuals with asthma [44]. While dietary vitamin 
D intake is essential, its primary source is skin exposure to 
UVB light. Adequate sun exposure and supplementation can 
help maintain optimal vitamin D levels, promoting immune 
function and potentially mitigating asthma-related issues [52]. 
 

Zinc, a key player in immune functions, including im-
mune cell development and activation, regulates immune re-
sponses by influencing protein modifications and intracellular 
signaling pathways. Moreover, zinc supports the integrity of 
airway epithelium, the cells lining the airways that act as a 
barrier against respiratory infections [49]. Maintaining low salt 
intake is associated with better asthma control, as higher salt 
intake triggers greater airway sensitivity and swelling in 
asthma patients. Reducing salt consumption can alleviate 
these effects and improve asthma conditions [44]. Table 1 
summarizes the dietary factors associated with the risk of 
asthma and their potential impacts on human health. 
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Table 1:  Overview of asthma-related dietary factors, their properties, and impacts on human health. 

DIETARY FACTOR PROPERTIES EFFECTS POTENTIAL 
RISK  

REFERENCE 

FRUITS AND VEGE-
TABLES 

high in antioxidants 
and anti-
inflammatory com-
pounds 

protect the body from oxida-
tive stress by neutralizing 
harmful free radicals. Boost 
immune response  

Lowered the 
risk 

[53] 

VITAMIN E fat-soluble antioxi-
dant, anti-
inflammatory prop-
erties  

protects cell membranes from 
oxidative damage 

Lowered the 
risk 

[49] 

VITAMIN D 

(PRESENT IN DAIRY 
AND SUN EXPO-
SURE UVB LIGHT) 

anti-inflammatory 
properties 

promotes the production of 
antimicrobial peptides, which 
are natural defence molecules 
that help protect against res-
piratory infections. Supports 
healthy gut microbiome. Sup-
ports immune function. 

Lowered the 
risk 

[52] 

OMEGA-3 FATTY 
ACIDS AND OME-
GA-6 FATTY ACIDS 
(FOUND IN OILY 
FISH, FLAX SEEDS, 
AND VEGETABLE 
OIL)  

anti-inflammatory modulate the immune re-
sponse, which may help re-
duce airway inflammation. 
reduced allergic reactions.    

Lowered the 
risk 

[51] 

ZINC 
 

regulates immune responses, 
suppress inflammation 

Lowered the 
risk 

[49] 

SALT 
 

high salt intake is associated 
with increased airway sensi-
tivity and inflammation 

High intake 
increased the 
risk 

[54] 

The gut microbiome has emerged as a pivotal factor in im-
mune regulation, with its imbalance linked to various diseas-
es, including asthma. Dietary choices influence the composi-
tion and diversity of the gut microbiota. A fiber-rich diet, 
prebiotics, and probiotics foster a healthy gut microbiome, 
ultimately boosting immune function and curtailing asthma 
risk [52]. 
Higher consumption of burgers is associated with an elevated 
asthma prevalence due to their high saturated fat (SFAs) and 
processed ingredient content, which fosters inflammation and 
oxidative stress. SFAs can also impact immune function and 
induce allergic responses, potentially contributing to asthma 
development and exacerbation [55]. 
However, adhering to the 'Mediterranean Diet,' characterized 
by high intake of fruits, vegetables, fish, and healthy fats, of-
fers a practical approach to fortify immunity against asthma. 
This diet's comprehensive impact involves a combined effect 
of the aforementioned factors: 

a. Synergistic Antioxidant Effects: Embracing the Medi-
terranean diet incorporates a wide range of fruits and 
vegetables, yielding a multitude of antioxidants. The 

synergy between these antioxidants enhances the 
overall antioxidant defense system, lowering oxida-
tive stress and enhancing immune response [51]. 

b. Balanced Fatty Acid Profile: The Mediterranean diet 
advocates for healthy fats like olive oil and omega-3-
rich fish. This equilibrium in fatty acid composition 
aids in modulating inflammation and immune re-
sponses. Omega-3 PUFAs and monounsaturated fatty 
acids (MUFAs) found in olive oil are linked to re-
duced airway inflammation and improved asthma 
management [56]. 

c. Nutrient Diversity: The Mediterranean diet encom-
passes an array of nutrient-dense foods, ensuring ad-
equate intake of essential vitamins, minerals, and 
phytochemicals. This diverse nutrient profile bolsters 
overall immune function, reinforcing the body's de-
fenses against asthma and other respiratory condi-
tions [57]. 

2.4 COVID- 19 

A strong association between nutritional elements and their 
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impact on immune function has been identified, influencing 
susceptibility, severity, and immune response to COVID-19. 
This section delves into the effects of various dietary compo-
nents on COVID-19 and examines their potential mechanisms 
of action. Vitamin C, a potent antioxidant, plays a crucial role 
in supporting diverse immune functions, including the prolif-
eration and differentiation of immune cells like T cells and B 
cells. It also aids the function of antioxidants such as glutathi-
one, preserving cellular redox equilibrium and immune activi-
ty [58]. Additionally, vitamin C is a coenzyme for enzymes 
involved in collagen synthesis, vital for the structural integrity 
of skin and mucosal barriers - the first line of defense against 
pathogens [59]. Vitamin D, a fat-soluble vitamin, maintains 
immune homeostasis through receptors on various immune 
cells, including T cells, B cells, and antigen-presenting cells, 
implying its role in immune regulation [60, 61]. It stimulates 
the production of antimicrobial peptides that directly neutral-
ize viruses, including respiratory viruses. 

Moreover, vitamin D exhibits anti-inflammatory attributes, 
regulating immune responses and mitigating excessive in-
flammation [60-62]. Zinc, a vital micronutrient, crucially sup-
ports immune functionality, especially the development and 
activity of immune cells like natural killer cells, neutrophils, 
and T cells. Deficiency compromises the immune system's 
integrity [61]. Research indicates a potential connection be-
tween zinc status and COVID-19 outcomes, as it inhibits the 
replication of coronaviruses in vitro, including the SARS-CoV-
2 virus responsible for COVID-19. Hence, zinc supplementa-
tion has been linked to reduced severity and duration of res-
piratory infections [63]. Eicosapentaenoic acid (EPA) and do-
cosahexaenoic acid (DHA), essential omega-3 fatty acids with 
robust anti-inflammatory characteristics, suppress the produc-
tion of pro-inflammatory molecules like cytokines and prosta-
glandins, thus modulating the immune response [64]. They 
also enhance the generation of specialized lipid mediators that 
alleviate inflammation and promote tissue healing [64]. Nu-
merous studies highlight omega-3 fatty acids' positive impact 
on treating respiratory infections. A randomized controlled 
trial in elderly patients demonstrated that omega-3 supple-
mentation reduced the frequency and severity of such infec-
tions (Calder et al., 2020). 

Furthermore, antioxidants are pivotal in reducing oxidative 
stress linked to immune deficiency and inflammation. Elevat-
ed oxidative stress characterizes COVID-19 infection, stem-
ming from an imbalance between the body's antioxidant de-
fense system and reactive oxygen species (ROS) production 
[62]. Antioxidants like vitamins C and E in fruits, vegetables, 
and nuts neutralize free radicals and safeguard immune cells 
against oxidative harm (Biesalski, 2020). Therefore, dietary 
factors significantly modulate immune function and potential-
ly impact COVID-19 susceptibility, severity, and immune re-
sponse. Adequate intake of immune-boosting nutrients such 
as vitamin C, zinc, omega-3 fatty acids, vitamin D, and antiox-
idants contributes to enhancing immune system resilience and 
potentially lowered COVID-19-associated risks [59, 62, 65]. 

2.4.1 Biological Mechanisms and Pathways for 
Strengthening Immunity against COVID-19 

Gaining insights into the biological mechanisms and signal-
ing pathways that can be positively influenced to enhance 
immune function and mitigate COVID-19 risks is essential for 
effective pandemic management. This segment examines these 
pivotal mechanisms and pathways, evaluating potential nutri-
tional strategies to boost immune function and offer solutions 
in the battle against COVID-19.  

A crucial aspect of COVID-19 involves a perturbed immune 
response that can result in excessive inflammation and tissue 
damage. Dietary factors can modulate this inflammatory re-
sponse, fostering a balanced and controlled immune reaction. 
Notably, omega-3 fatty acids, particularly EPA and DHA, pos-
sess anti-inflammatory attributes by inhibiting the formation 
of pro-inflammatory molecules such as prostaglandins and 
cytokines [62, 64]. These fatty acids may play a role in limiting 
the likelihood of an exaggerated immune response, often 
termed a cytokine storm, prevalent in severe COVID-19 cases. 
Moreover, bioactive compounds like curcumin, resveratrol, 
and quercetin, present in fruits, vegetables, and spices, exhibit 
anti-inflammatory effects by targeting specific inflammatory 
pathways [61]. These compounds potentially regulate the pro-
duction of pro-inflammatory mediators, curbing excessive 
inflammation and fostering a harmonized immune response. 

A study involving 100 patients examined the potential link 
between gut microbiome composition and COVID-19 severity. 
Remarkably, significant changes in the gut microbiome were 
observed in COVID-19 patients, even post-recovery, with a 
reduction in beneficial bacteria. The dysbiotic gut microbiome 
correlated with disease severity and increased inflammatory 
markers, indicating its influence on COVID-19 severity and 
ongoing symptoms [66]. Dietary factors, such as prebiotics 
(fiber-rich foods) and probiotics (beneficial live bacteria), can 
positively impact the gut microbiota and fortify the immune 
system. Prebiotics nourish healthy gut bacteria, enhancing 
their growth, activity, and modulation of immune function, 
including reinforcing the gut barrier [29, 61]. Probiotics, in 
contrast, introduce beneficial bacteria directly to the gut, en-
hancing immune function through the stimulation of immune-
regulating substances and competition with harmful bacteria 
[61, 67].  

The immune system necessitates a delicate balance between 
activation and regulation. Excessive activation can trigger det-
rimental inflammatory responses, while insufficient activation 
impairs infection defense. Dietary components can help main-
tain this equilibrium and support immune regulation. Plant-
derived polyphenols harbor immune-modulating attributes 
[58, 65]. These polyphenols can potentially prevent respiratory 
viral infections, possibly through multiple mechanisms, in-
cluding enhancing the body's anti-inflammatory and antioxi-
dant defenses against viral infections. Targeting viral proteins 
or blocking cellular receptors presents additional antiviral 
strategies to impede virus entry and replication in host cells 
[68]. 

3 LIMITATIONS AND FUTURE OUTLOOKSECTIONS 

The existing literature concerning nutrition and its impact 
on disease risk primarily relies on self-reported data, under-
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scoring the necessity for broader diversity and enhanced relia-
bility in investigating the connection between plant-based di-
ets and insulin resistance for the purpose of advancing health 
equity. Key considerations, such as age, ethnicity, socioeco-
nomic status, and geographical location, warrant specific at-
tention to enhance the applicability of research findings. Delv-
ing into the role of factors like fiber content, gut microbiota, 
antioxidants, and bioactive compounds in mediating the posi-
tive effects of plant-based diets on insulin resistance is vital. 
These studies are helpful in identifying the most efficacious 
dietary strategies for enhancing insulin sensitivity and miti-
gating the risk of type 2 diabetes [42]. 

In the realm of cancer prevention, a prioritization of mech-
anistic inquiries is recommended to comprehend the intricate 
interactions between the Mediterranean diet and cancer de-
velopment. To corroborate the efficacy of dietary components 
in lowering mortality rates and cancer incidence, it is impera-
tive to conduct long-term intervention studies across diverse 
population groups. The quest for biomarkers indicative of in-
dividual responses to dietary interventions can augment tai-
lored approaches to cancer prevention. Incorporating ad-
vanced technologies like artificial intelligence and omics anal-
ysis can propel nutrigenomics research, facilitating the crea-
tion of personalized nutritional recommendations. Collaborat-
ing with researchers, clinicians, nutritionists, and policymak-
ers is vital for translating scientific knowledge into practical 
guidelines and interventions for cancer prevention through 
dietary adjustments [61]. 

For adult asthma, a priority should be assigned to longitu-
dinal studies that deepen comprehension of the role of diet in 
its emergence. Overcoming the limitations of self-reported 
data, objective measures like biomarkers or metabolomics can 
yield more precise assessments of the correlation between diet 
and asthma. An inclusive evaluation of non-dietary factors, 
including physical activity, smoking, socioeconomic status, 
and stress, is necessary to comprehend their collective impact 
on adult asthma. Comparative studies encompassing diverse 
population groups can illuminate the cultural and regional 
influences shaping the relationship between diet and asthma 
[69]. The immune system relies on essential nutrients, includ-
ing vitamins (A, B6, B12, folic acid, C, D, and E) and trace ele-
ments (zinc, copper, selenium, and iron) to uphold its func-
tion, thus diminishing infection risk. An equitable diet blend-
ing plant and animal sources is advised to fortify immune 
function. Nonetheless, certain micronutrients may necessitate 
supplementation for optimal reinforcement [65].  

In conclusion, forthcoming research endeavors should ac-
cord precedence to longitudinal studies, encompass repre-
sentative populations, delve into mechanistic aspects, and un-
dertake comparative investigations. Such efforts will enhance 
our comprehension of the correlations between dietary ele-
ments and disease risk, ultimately leading to more effective 
strategies for promoting overall well-being [42, 61, 65, 69]. 
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