
Journal of Namibian Studies, 31 S3 (2022): 1051-1062    ISSN: 2197-5523 (online) 

 

1051 
 

The Role Of Nutrition In Covid-19 
Susceptibility And Severity 

 
 

⁠Abdullah Meshal Almutairi , Ahmed Nasser L Aljohani , 
Abdulrahman Mohammed  Alshalawi , Sultan Naem Almutairi 
, Abdulaziz Mohammed Alsaeed , Khaled abdulaziz   alyousef , 

Haitham Alyahya , Abdulrahman Mohammed  Al qarni , 
Ohood Radi Alsomairi , Ebtesam Mohammed Almaddah 

 
 

Abstract 
The COVID-19 pandemic has highlighted how important diet is 
for immune system performance and disease prognoses. This 
review of the literature looks at how dietary status affects 
COVID-19 susceptibility and severity. It compiles data on how 
dietary habits, micronutrient deficits, and metabolic health 
affect both the likelihood of catching the virus and the 
efficiency of the immune system. The analysis delves into the 
wider implications for public health, emphasizing the potential 
for socioeconomic gaps in nutritional access to worsen COVID-
19 outcomes. In order to support public health efforts against 
COVID-19, this review integrates findings from studies on 
immune-nutrition interactions and epidemiological data to 
inform evidence-based dietary treatments. 
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1. introduction: 
The advent of the new coronavirus disease 2019 (COVID-19) 
has caused a global health emergency that is posing a threat to 
economies and healthcare systems around the globe. With 
significant morbidity and mortality, COVID-19 has swiftly 
spread across continents since it was first discovered in late 
2019. Although pharmaceutical therapies and vaccine 
campaigns have been the main focus of efforts to slow the 
virus's transmission, there is emerging awareness of the 
possible impact of nutrition on COVID-19 susceptibility and 
severity.(8,9) Healthy eating is essential for preserving both 
general health and immunological function at its best. The 
body's defense mechanisms against pathogens, including 
viruses, depend on an adequate intake of vital nutrients, 
vitamins, and minerals. On the other hand, immunological 
function can be compromised by malnutrition or a lack of 
essential nutrients, making people more vulnerable to 
infectious diseases and their repercussions.(10) It is critical to 
comprehend the connection between disease outcomes and 
nutrition in the context of COVID-19. According to newly 
available data, dietary status may have a major effect on clinical 
outcomes, sickness severity, and susceptibility to COVID-19 
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infection. Micronutrient deficits, dietary habits, and metabolic 
health are a few examples of factors that can affect a person's 
risk of getting the virus and their capacity to build a successful 
defense. (11,13) the relationship between nutrition and COVID-
19 goes beyond the level of the person to include more general 
public health issues. Socioeconomic gaps in nutrient-dense 
food access and the prevalence of underlying diseases like 
diabetes and obesity may make underprivileged groups more 
susceptible to catastrophic COVID-19 results. (12)Although the 
role of diet in preventing COVID-19 is becoming more widely 
acknowledged, more thorough study is still required to clarify 
the mechanisms behind these correlations and guide evidence-
based solutions. This review of the literature attempts to 
summarize the data that is currently available regarding the 
relationship between nutrition and COVID-19 susceptibility and 
severity, investigating the influence of dietary variables, 
nutritional status, and possible processes. By clarifying these 
connections, we can gain a better understanding of how dietary 
interventions could support current plans to lessen the COVID-
19 pandemic's effects and enhance public health outcomes. 
(15) 
 
COVID-19 epidemiology: virus's worldwide transmission, 
including infection, hospitalization, and mortality rates:  
      Since its debut in late 2019, the novel coronavirus SARS-
CoV-2 that causes COVID-19 has spread rapidly around the 
world, changing the epidemiology of the disease. According to 
the most recent data available, the virus has impacted millions 
of people globally, with notable regional and population-
specific differences in infection, hospitalization, and fatality 
rates.  
The World Health Organization (WHO) and the Centers for 
Disease Control and Prevention (CDC) have collated global 
surveillance data that shows that the total number of 
confirmed COVID-19 cases has topped [insert number] million, 
with [insert number] recorded deaths.(17,18) However, 
because of differences in testing capability, reporting 
procedures, and asymptomatic cases, these figures are 
probably underestimates. The original COVID-19 outbreaks 
started in Wuhan, China, and quickly spread to other nations 
and areas through international travel and human-to-human 
transmission. (19,21)This dynamic trajectory has been followed 
by the virus's spread. In numerous regions across the globe, the 
virus has managed to establish long-term community 
transmission over time, resulting in isolated outbreaks, 
regional upsurges, and infectious waves.  
Many nations and areas have seen very differing infection rates, 
which can be attributed to a variety of factors including 
socioeconomic status, healthcare accessibility, public health 
initiatives, and population density. Explosive epidemics with 
high rates of transmission have occurred in certain nations, 
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overwhelming healthcare systems and resulting in notable 
morbidity and mortality. (33) 
Conversely, some have succeeded in putting in place efficient 
containment strategies, which have led to decreased infection 
rates and more tolerable disease outcomes. The rates of 
hospitalization have also changed according on age, preexisting 
medical issues, and ease of access to medical treatment. In 
order to treat consequences including pneumonia, acute 
respiratory distress syndrome (ARDS), and multi-organ failure, 
severe instances of COVID-19 may need to be hospitalized for 
respiratory support, intensive care, and other medical 
procedures. Less than 1% to over 10% of people have died from 
COVID-19, with older adults and those with underlying medical 
illnesses such diabetes, cardiovascular disease, and respiratory 
disorders having the highest mortality rates.(27,29) There has 
been a statistically significant increase in the risk of death in 
some demographic categories, such as members of racial and 
ethnic minorities, people from low-income backgrounds, and 
people residing in long-term care institutions.(20) 
     a complex interaction of factors affecting the virus's 
dissemination and the severity of disease consequences is 
reflected in the epidemiology of COVID-19. To lessen the 
impact of COVID-19 on the health and well-being of people 
worldwide, continuous surveillance, data collection, and 
research are crucial for comprehending the dynamics of 
transmission, identifying at-risk populations, and informing 
public health interventions.(5,17) 
 

2. The connection between immune system performance and 
diet:  
There is a complex and multidimensional relationship between 
immune function and diet, with several nutrients being 
essential for a strong immunological response. Maintaining 
good immune function and resilience against infectious 
pathogens, including viruses like SARS-CoV-2, the causative 
agent of COVID-19, requires a well-balanced diet rich in key 
nutrients. (29,30) 
Vitamin C:  Possibly the most well-known nutrient for 
enhancing immunity, vitamin C is a potent antioxidant that 
helps T and phagocytes among other immune cells operate. It 
contributes to the increase of cytokines, signaling molecules 
that are part of the immunological response. Citrus fruits, 
strawberries, bell peppers, and broccoli are foods high in 
vitamin C(31). 
     Vitamin D:Vitamin D is essential for controlling 
immunological function, which includes innate and adaptive 
immunity gene expression. Reduction in the incidence and 
severity of respiratory infections has been linked to adequate 
vitamin D saturation. Sunlight exposure, fortified dairy 
products, and fatty fish (such as mackerel and salmon) are 
natural sources of vitamin D(32). 
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Zinc: Zinc has a role in several immunological processes, such 
as the generation of antibodies, wound healing, and cell-
mediated immunity. It serves as a barrier against pathogens 
and aids in maintaining the integrity of the skin and mucous 
membranes(34,35) .A zinc deficiency can weaken the immune 
system and make a person more vulnerable to illnesses. 
Legumes, nuts, seeds, meat, and shellfish are dietary sources 
of zinc(41,42).  
 
Vitamin A: As physical barriers against infections, vitamin A is 
necessary for the growth and upkeep of epithelial tissues, such 
as those lining the gastrointestinal and respiratory tracts. 
Additionally, it helps immune cells like T cells and macrophages 
perform their functions. Carrots, sweet potatoes, liver, and 
leafy green vegetables are foods high in vitamin A(17,18)  . 
Omega-3 fatty acids: Rich sources of fatty acids include walnuts, 
flaxseeds, chia seeds, and salmon, mackerel, and sardines. 
These fatty acids also have anti-inflammatory qualities that 
may help control immunological responses. They aid in the 
synthesis of specific pro-resolving mediators (SPMs), which aid 
in tissue healing and the resolution of inflammation(20). 
Probiotics: Probiotics are good bacteria that support the gut 
microbiota's health, which is essential for immunological 
modulation. They improve the function of the gut barrier, 
regulate immunological responses, and preserve the 
equilibrium of the gut flora. Foods high in probiotics include 
sauerkraut, kimchi, kefir, and yogurt(22,24). 
 
All things considered, maintaining a strong immune system and 
lowering the risk of infectious diseases require a varied and 
nutrient-rich diet. The overall function of the immune system is 
influenced by the synergistic interactions between different 
nutrients and dietary components, even though individual 
nutrients play significant roles. Optimizing immunological 
health and resilience against infections such as COVID-19 can 
be achieved by including a diverse range of nutrient-dense 
foods in the diet(37,38). 
 

3. Research examining the relationship with COVID-19 
susceptibility, severity, and consequences and nutritional 
status (e.g., deficiencies, malnutrition):  
Research has examined the relationship between nutritional 
status and COVID-19 outcomes, and multiple studies have 
emphasized the importance of this relationship. The following 
is a synopsis of findings from multiple studies:  
 

3.1. Malnutrition in Older Patients: Malnutrition was found to be 
common and linked to unfavorable outcomes, such as greater 
mortality and the requirement for intensive care, in a 
systematic review that concentrated on older COVID-19 
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patients. Poorer results have been associated with low levels of 
albumin, vitamin D, magnesium, vitamin B12, and selenium(43) 

3.2. Impact on Nutrition Outcomes: To investigate how the COVID-
19 pandemic has affected nutrition outcomes, the World 
Health Organization (WHO) has created an analytical 
methodology. This paradigm takes into account the pandemic's 
wider effects on nutrition for both individual and public 
health2. (44) 

3.3. Prevalence of Poor Nutritional Status: Studies show a 
correlation between hospitalization, the requirement for 
intensive care, and mortality and poor nutritional status, which 
is frequent with COVID-19 patients. The results of diseases 
have also been linked to muscle function and body 
composition1 (45). 

3.4. Nutrition and Mechanical Ventilation: Research indicated that 
early nutrition supply was associated with a significant 
reduction in in-hospital mortality in patients with COVID-19 
undergoing mechanical ventilation(46). 

3.5. COVID-19 Impact on Nutrition Analytical Framework: In 
response to the needs of the nutrition community during the 
pandemic, a thorough analytical framework covering the 
Sustainable Development Goals (SDGs) pertaining to 
malnutrition as well as nutrition targets for mothers, infants, 
and young children has been launched(47). 

These findings highlight the significance of treating 
malnutrition and nutritional inadequacies as part of COVID-19 
care and treatment, particularly in susceptible populations 
such as the elderly. For individuals afflicted with the virus, 
appropriate dietary support may yield better results.(43,44,45) 

4. the impact of particular nutrients (e.g., zinc, vitamin C, 
vitamin D, and omega-3 fatty acids) on COVID-19 results and 
immunological response based on the research currently 
available:  
     Numerous research investigations have examined the 
influence of particular foods on the immune response and 
COVID-19 outcomes. This is a synopsis derived from the 
existing literature: 

 
4.1. Vitamin D:  
Taking vitamin D supplements has been linked to a decreased 
risk of death and severe COVID-19 disease, especially in older 
people and during seasons when vitamin D deficiency is 
prevalent1. (15) 
Vitamin D is essential for immune responses and may lower the 
chance of contracting COVID-19 by affecting the transcription 
of immune-response genes1.  
it might prevent the cytokine storm linked to severe COVID-
19symptoms1. 

4.2. Calcium :  
Vitamin C, as an antioxidant, is known to attenuate the 
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inflammatory response associated with pneumonia and acute 
respiratory distress syndrome in COVID-19 patients, although 
its clinical effects are currently under investigation(18) 
It might reduce COVID-19 patient mortality, however more 
extensive research is needed to validate its therapeutic 
benefit(7,19) 
 While vitamin C is a good treatment for sepsis brought on by 
COVID-19, it is not effective in treating pneumonia or acute 
respiratory distress syndrome (ARDS)(16). 
 

4.3. Zinc:  
Zinc supplementation has been proposed as a cost-effective 
strategy to reduce mortality in COVID-19 patients, with lower 
mortality rates reported.  
Zinc modulates the immune system; a zinc deficit can reduce T 
cell responses, which are essential in the battle against 
infections.  
       Its anti-inflammatory and antioxidative stress qualities are 
pertinent to the severe symptoms of   COVID-19(20). 
 
4.4. Fatty Acids Omega-3:  
In severely ill COVID-19 patients, omega-3 fatty acid 
supplementation improved various measures of respiratory 
and renal function, suggesting favorable effects on the immune 
system2.  
Patients with COVID-19 who have higher amounts of omega-3 
fatty acids in their bloodstream are expected to have better 
outcomes1.  
Older hospitalized patients receiving intravenous omega-3 fatty 
acid treatment experienced improvements in their immune 
system's capacity to fight off the infection(37,38) 
 
These results demonstrate the possible function of particular 
nutrients in regulating the immune system and enhancing 
COVID-19 patient outcomes. It's crucial to remember that even 
though these nutrients might boost immune system 
performance, they shouldn't be used as COVID-19 therapies on 
their own; instead, they should be a part of an all-
encompassing strategy for managing health and illness.  
Food Habits and the Risk of COVID-19(28,29). 
Research has examined the impact of food habits on the 
severity and risk of COVID-19. Research indicates that high-
quality diets, especially those enriched in plant-based foods, 
may reduce the incidence and severity of COVID-19(17,19). 
 
As an example, a research study that was published in the 
journal Gut discovered a correlation between a healthy Plant-
Based Diet Score that prioritized fruits and vegetables and a 
lower risk of COVID-19 and its severe consequences. Compared 
to those with lower diet quality, individuals with higher diet 
quality had a decreased risk of COVID-19 (HR 0.91; 95% CI 0.88 
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to 0.94) and severe COVID-19 (HR 0.59; 95% CI 0.47 to 0.74)1.  
 
Good adherence to the Mediterranean diet was linked, but not 
always to the severity of COVID-19, to a lower probability of 
contracting SARS-CoV-2 infection, according to another 
comprehensive study. Additionally, a plant-based diet was 
linked to protection against the severity and occurrence of 
infection. It was advantageous to consume a lot of veggies, 
legumes, and grains while consuming less dairy and red 
meat2(35,36). 
 
compared to individuals who ate the fewest fruits, vegetables, 
and legumes, those who reported eating the most of these 
foods had a 9% lower chance of acquiring COVID and a 41% 
lower risk of getting severe COVID1.  
According to these results, eating a diet rich in plant-based 
foods may provide some protection against COVID-19, 
particularly for communities that are struggling financially. But 
it's vital to remember that there are a lot of variables that can 
affect the risk and severity of COVID-19, and following public 
health recommendations is still very important. One such 
aspect is food(7,9). 
 
5. Possible pathways by which nutrition could influence the 

severity and susceptibility of COVID-19 . 
Through a number of pathways, nutrition can affect COVID-19 
susceptibility and severity.  
 
Modulation of Inflammation: The body's inflammatory 
response can be regulated by eating a balanced diet high in 
anti-inflammatory foods such polyphenols, antioxidants, and 
omega-3 fatty acids. Severe COVID-19 results are associated 
with a higher risk of chronic inflammation(15,16). 
 
Reduction of Oxidative Stress: Antioxidant-rich diets, including 
those strong in vitamins C and E, can help lower oxidative 
stress. This is significant because oxidative stress has been 
linked to worse outcomes in viral infections, such as COVID-19, 
and can harm cells.  
 
Immune Function Support: To combat diseases such as COVID-
19, a strong immune system necessitates an adequate diet of 
micronutrients such as zinc, selenium, vitamins A, D, and 
zinc(28,29) 
Viral Replication: Some nutrients may directly inhibit the 
growth of viruses through their antiviral properties. Zinc, for 
instance, has been demonstrated to prevent the growth of 
certain viruses; however, more research is needed to 
determine how zinc affects SARS-CoV-2, the virus that causes 
COVID-19.  
These processes emphasize how crucial a balanced diet is for 
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bolstering the body's defenses against COVID-19¹². Nutrition is 
important for general health and resistance to infections, even 
while it cannot prevent COVID-19 on its own1(20,21). 
 
6. Methodological Points to Remember:  
A review of the literature on dietary patterns and COVID-19 
identifies a number of methodological advantages and 
disadvantages.  
Advantages:  
Prospective Cohort Designs: A large number of research 
projects employ prospective data gathering, which has the 
potential to yield more trustworthy causality evidence than 
retrospective research2.  
Large Sample Sizes: Using large cohorts, like the study that used 
data from 592,571 participants, improves the findings' 
statistical power and generalizability2.  
Diverse Populations: Research frequently involves a range of 
populations, which aids in comprehending the effects on 
various demographic groups(13,14). 
 
Restrictions:  
Self-Reported Data: A recall bias and inaccuracies⁵ may result 
from the self-reporting nature of dietary data.  
limited-Term Follow-Up: Due to limited follow-up times in some 
studies, it is more difficult to evaluate the long-term effects of 
food on COVID-19 outcomes.  
Inadequate Randomization: Research cannot adequately 
control for confounding variables that could affect diet and 
COVID-19 risk2.  
Outcome Measures: It is challenging to directly compare 
outcomes since different research have different definitions of 
COVID-19 severity.  
All things considered, although the current research offers 
insightful information, it also emphasizes the need for 
additional randomized trials and long-term investigations to 
completely comprehend the connection between food habits 
and COVID-19 risk and severity(12,14). 
 
7. conclusion: 
Important conclusions from the literature analysis on nutrition 
and COVID-19 point to the possibility of reducing the severity 
of COVID-19 symptoms and boosting immune function by 
eating a balanced diet high in vitamins, minerals, and 
antioxidants. A healthy diet rich in zinc, vitamin C, vitamin D, 
and omega-3 fatty acids may help reduce the risk of infection 
and enhance results. To increase resilience against COVID-19, 
public health initiatives should emphasize the promotion of 
healthy eating practices, particularly among communities that 
are already at risk. as managing COVID-19 patients in a clinical 
setting, healthcare providers should think about evaluating and 
treating patients' nutritional condition as part of a holistic care 
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plan. This may include targeted supplementation as necessary. 
All things considered, incorporating dietary treatments into 
clinical care and public health initiatives may improve the 
outcome of the COVID-19 pandemic.(33,34) 
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