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Abstract 
 

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), most commonly referred to as COVID-19, is an acute 
infectious respiratory disease that has led to a global pandemic. While vaccination rollouts have begun, there is currently no 
effective cure for COVID-19. However, multiple factor treatment of the virus has been proven to be most efficient at slowing 
the rate of reproduction and spread of the virus as well as improving immune response once infected. Therefore, exploring 
the role that diet plays in both general immune function and specifically with SARS-CoV-2 may lead to better health outcomes 
globally. In addition, the role that national lockdowns have had in lifestyle changes will be discussed, and how these shifts 
may exacerbate the morbidity and mortality of COVID-19. 
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1. Diet and Immune Function 

1.1 Micronutrients and Immune Function 

The diet plays a well-established role in the immune system’s 

ability to fight off infectious disease.[1] Many vitamins and 

minerals have been linked to proper immune function.[2] 

Likewise, deficiencies in such nutrients are associated with 

impaired immune response, while infections simultaneously 

increase the body’s nutrient needs.[3] Vitamin A has a 

regulatory role in cellular and humoral immune responses.[4] 

Vitamin D is important for carrying out innate and adaptive 

immune responses.[5] Vitamin E deficiency is associated with 

impaired humoral and cellular immunity.[6] Vitamin C is a 

necessary enzymatic co-factor for the immune response 

process.[7] Deficiencies in zinc, an essential trace element, is 

associated with a greater susceptibility to viral infections.[8] 

Supplementation with selenium, another essential trace 

mineral, has antiviral effects.[9] Copper is involved in the 

development and maturation of immune cells and magnesium 

is involves in many different pathways of the immune 

system.[10,11] In addition, probiotics, which are live micro-

organisms that deliver health benefits to the host, increase 

antibody production.[12] Malnutrition in any of the discussed  
 

 

 

 

micronutrients can lead to increased rates of infection as well 

as increased morbidity and mortality resulting from infection. 
[2] Those most at risk for malnutrition include infants, children, 

pregnant and lactating women, and the elderly.[13] 

 

1.2 Body Weight and Immune Function 

Micronutrient malnutrition is not the only deficiency of 

concern in relation to optimal immune function during the 

spread of COVID-19. Protein-energy malnutrition and low 

Body Mass Index (BMI) are associated with impaired immune 

response and increased severity of infection.[14] Interestingly, 

the opposing extreme is just as problematic. High BMI and 

obesity results in abnormal metabolic and T cell profiles, 

leading to altered adaptive immune response and increased 

morbidity and mortality of viral infections.[15,16] An 

epidemiological study in India found that COVID-19 hotspots 

coincided with geographical areas of both below normal and 

above normal BMIs.[17] Additionally, rates of anemia were 

considerably higher in COVID-19 hotspots.  

Excess inflammation in the body can lead to more severe 

airway obstruction in infected patients.[18] Obesity, refined 

carbohydrates, trans fats, processed meats, junk food, and 
simple sugars are associated with increased inflammation in 

the body. Increased inflammation in the body in turn can 

increase Interleukin 6 (IL-6) production.[19] IL-6 values were 

significantly lower in patients that were able to recover from 
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COVID-19 compared to non-survivors.[20] Hypertension, 

cardiovascular disease, and diabetes are additional risk factors 

for morbidity and mortality of COVID-19.[18] 

 

2. Diet and COVID-19 

There are additional diet related risk factors specific to 

COVID-19. Angiotensin-converting Enzyme 2 (ACE-2) is a 

trans-membrane angiotensin-converting enzyme that acts a 

negative regulator for the renin-angiotensin system.[21,22] ACE-

2 is also a SARS-CoV-2 receptor, and therefore, an entry point 

for the virus.[23] While there is a genetic component involved, 

ACE levels in the body are associated with individual’s dietary 

patterns. For example, diets high in saturated fats are 

associated with increased ACE levels.[24] Conversely, a protein 

hydrolysate found in broccoli has been shown to have ACE 

inhibitory activity in the body.[25] Many other foods have ACE 

inhibitory activity. For example, countries where fermented 

milk or cabbage is common to the diet, specifically, Korea, 

Taiwan, Bulgaria, Greece, and Romania have all had relatively 

low COVID-19 death rates. Both fermented milk and cabbage 

are known ACE inhibitors.[22] ACE inhibitors are often large, 

hydrophobic aromatic amino acids with a polar functional 

group within their C-terminus.[26] Such peptides have been 

found in milk as well as milk products such as ripening 

cheeses, sour milk, and yogurts. However, anti-ACE activity 

decreases with increased ripening time of the milk product. 

Anti-ACE activity peptides can also be found in egg whites 

and fish such as catfish, katsuobushi, chum salmon, sardine, 

tuna, Alaskan pollack, giant jellyfish, wakame, shrimp, sea 

cucumbers, microalgae, and bonito. Meat products such as 

pork meat, porcine meat, bovine and chicken collagen, beef, 

and Spanish dry cured ham all have significant anti-ACE 

peptides. Finally, plants such as soybean, mung bean, 

sunflower, rice, corn, what, buckwheat, mushroom, garlic, 

spinach, and grapes all show anti-ACE activity. Body fat also 

effects ACE levels. ACE-2 is upregulated in adipocytes of 

obese individuals, leaving the individual more susceptible to 

contracting COVID-19.[18]  

 

3. Current Recommendations 

Based on this knowledge of the relationship between diet, 

immune function and COVID-19, the World Health 

Organization (WHO) has created dietary guidelines to 

minimize the risk of infection.[21] While WHO had previously 

recommended 5 servings of fruit and vegetables a day, they 

have increased this number to 4 fruit servings and 5 vegetable 

servings for a total of 9 servings a day. WHO also recommends 

180 grams of whole grain cereals and 160 grams of a variety 

of meats and beans.  

Further research has shown that those that are Vitamin D 

deficient should supplement daily (5,000 IU), especially if 

obese or at increased risk of contracting COVID-19.[2] 

Supplementation with zinc daily (20 mg) may also be 

beneficial given the great prevalence of zinc deficiency, 

especially within the elderly population. Given the known 

association between obesity and COVID-19 morbidity and 

mortality, patients with greater than normal BMIs should aim 

to lose 5% body weight over a 12-week period.[27] Similarly, 

diabetic individuals should discuss their dietary habits with 

health care providers to ensure they are taking precautions to 

protect themselves from additional risk of contracting 

COVID-19. If a person does become infected with COVID-19, 

resting energy expenditure will increase by around 10%. 

Increasing supplementation of zinc and selenium during this 

time to about 150 mg/day and 200 μg/day, respectively, may 

be beneficial.[21] 

 

4. Lockdown Dietary Habits  

Unfortunately, while eating a well-balanced diet is more 

important than ever, changes in lifestyle during the global 

pandemic have shifted in the opposite direction. An 

epidemiological study found a 5-pound weight gain in 25% of 

the sample in China and 13% of the sample in the United 

States during lockdown.[28] Weight gain has been prevalent 

despite research of the harmful effects of increased adiposity 

in relation to COVID-19. This can be attributed to poor 

changes in diet and exercise. In order to slow the spread of 

COVID-19, non-essential businesses and institutions were 

shut down and families were asked to stay at home. These 

lockdown measurements included closing gyms and sports 

centers as well as restrictions placed on acceptable walking 

distances.[29] Changes in the global economy also decreased 

purchasing power of families and individuals due to a loss of 

income.[30] These personal economic changes coincided with 

increases in the price of fruits, vegetables, and protein rich 

foods due to complications in agricultural supply chains 

attributed to lockdown restrictions.[28] Increased prices of 

healthy foods compacted with smaller budgets has led to 

increased food insecurity and increased unhealthy food habits. 

Sugar and energy rich foods that are lacking vitamins and 

minerals are much more cost efficient.[22] For example, Italy 

has had a higher consumption of pasta, flour, eggs, and long-

life and frozen foods and a decrease in fruits and vegetables 

consumption in 2020 compared to in 2019.[31] Another Italian 

study found that 53.9% of subjects had changed their lifestyle 

during the lockdown, where two-thirds saw an increase in junk 

foods and a decrease in fruits and vegetables.[32] In India, Type 

II diabetes mellitus patients experienced weight gain due to 

increased snacking and carbohydrate intake while non-

diabetic individuals are expected to have a 7% increased risk 

in contracting diabetes due to weight gain.[33,34] The social and 

economic changes of the pandemic have led to dietary and 

lifestyle changes that are at complete odds with what is being 

recommended to prevent individuals from falling victim to 

COVID-19: weight gain, inflammation, diabetes, high fat, 

high sugar diets that lack fruits, vegetables, vitamins, minerals, 

and exercise.   

The disruption of daily life is especially concerning for 

children. While children are not at increased risk of morbidity 

and mortality of COVID-19, the lack of regular physical 

activity due to the lockdown and online schooling is of utmost 

concern.[35] The greatest way to prevent children from entering 

the cycle of weight gain and sedentary lifestyle is to ensure 

frequent short tasks are not lost during stay-at-home orders.[35] 

Children are recommended to increase daily energy 

expenditure in order to promote lean body mass, growth, 
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Fig. 1 Dietary pattern and lifestyle under the COVID-19 pandemic. 

 

emotional well-being and to prevent weight gain and 

metabolic disorders.  

 

5. Conclusion 

In conclusion, current dietary and lifestyle habits are in direct 

contrast with what is being recommended to prevent infection 

and morbidity of COVID-19 (Fig. 1). Individuals should 

maintain a healthy BMI, abstain from diets rich in saturated 

and trans fats, and should instead incorporate fresh foods that 

are rich in anti-ACE activity peptides. The economic and 

logistical challenges of this lifestyle during the global 

pandemic remains problematic however, and further research 

and education must be carried out to alleviate this global 

health care dilemma.  
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