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5. A recent UK Biobank study that associated dietary behaviours measured in 2006–2010 with incident COVID-19

infection in 2020 reported that consuming more coffee and vegetables, and less processed meat intake as well

as being breast fed were independently associated with lower risk of COVID-19. These associations were

attenuated when accounting for the UK’s COVID-19 case rate.
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In Brief

Dietary Practices and Nutrition for
the Prevention of COVID-19

6. Three-country (UK, US & Sweden) observational studies reported that:

7. Healthy dietary practices and habits should have begun early in life and enjoyed as long as possible.
8. No harm practicing those dietary supplementations if daily dosing is within acceptable range, tolerable,
safe and affordable.
9. Vaccination, wearing masks, physical distancing, avoiding closed and crowded places, improve indoor air
circulation and air quality, and having good mental health are still important preventive measures against
SARS-CoV-2 and COVID-19

Consuming 2-3 cups of coffee/day have about 8% (ranged 1-15%) lower risk of COVID-19 compared
to those who consumed < 1 cup/day. Consuming ≥ 4 cups did not provide better protection.

Other diets with inconsistent benefit data include consuming 2-3 cups of tea/day, taking 0.67 to
1.00 servings/day of vegetable (heaped tablespoon), and those who had been breastfed as a
baby.

Unhealthy diet such as processed meat (such as bacon, ham, sausages, meat pies, kebabs,
burgers, chicken nuggets), if taken ≥ 0.43 servings/day may increase risk of COVID-19 (about
12%).

Evidence of effects of the following diets on COVID-19 is uncertain: fruits (mean 3.0
servings/day), fish (mean 0.2 servings/day) and red meat (mean 0.3 servings/day).

Supplementation with multivitamins lower the risk of SARS-CoV-2 infection by 12%, vitamin D lower
the risk by 8%, probiotics lower the risk by 9%, and omega-3 fatty acids lower risk by 10%, but only in
females across all ages and BMI groups.

No effect was observed for vitamin C, zinc or garlic supplements.

1. Practicing healthy eating and having good nutrition are important factors in strengthening the immune
system and fight against viral infections, but no high-quality evidence is found between specific diets and
lower risk of COVID-19.
2. Many studies of dietary practices and nutrition on health observed small effect sizes, showed inconsistent
effects between gender and countries, subjected to residual and changing confounding factors over long
periods of follow up.
3. These effects are association or suggestive, and not causality between the undermentioned dietary
practices and nutrition for COVID-19.
4. There is no convincing food or nutrient that prevent and treat COVID-19.

https://hpupm.upm.edu.my/penyelidikan_hpupm-3848
https://hpupm.upm.edu.my/penyelidikan_hpupm/risalah_penyelidikan_recrus-13231


Studies of COVID-19 have reported favourable associations between specific foods and nutrients and lower SARS-CoV-2

infection1. Dietary practices influence nutritional status of a person, which may in turn become a major modifiable factor

on the immune system and function . The immune system protects the host from pathogenic organisms (bacteria, viruses,

fungi, parasites) . It consists of specialised cell types and biomolecules, and is always actively carrying out surveillance,

with its activity activated and enhanced from infections. During an infection with heightened activity when there is

increased rate of metabolism, the immune system requires energy sources, substrates for biosynthesis and continuous

functions. These sources derived from the diets of essential nutrients including vitamins, minerals, amino acids and fatty

acids. Hence, nutrition plays an important role in providing key substrates for healthy immune responses  . Good nutrition

is important for the vulnerable group, including the elderly and people with underlying medical problems  .
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UK Biobank Study  found that Coffee, Vegetables
and Breastfed as a Baby before are potentially

beneficial

A UK study in 37,988 participants aged 40 to 70 years who have their

dietary habits documented at baseline (2006-2010), and when 17%

(about 6,482 people) of these were tested positive for COVID-19 by

SAR-CoV-2 PCR March and November 2020. It should be noted that

those in the analysis sample tended to report poorer health and more

comorbidities than those in the full UKB cohort. The researchers included

seven key diet factors in the study, namely specific consumption of

coffee, tea, oily fish, processed meat, red meat, fruit, and vegetables

and ever breastfed as baby. 

With adjustment for age, race, and sex, consumption of coffee, tea, oily

fish, and vegetables (but not fruits); and being breastfed as a baby were

significantly associated with lower odds of COVID-19 positivity, while

consuming processed meat (but not red meat) was associated with

higher odds of COVID-19 positivity. However, consumption of tea and

fish oil were no longer significantly associated with COVID-19 infection

when further adjusting for other socio-demographics, medical and

lifestyle factors. 

It observed that consuming 2-3 cups of coffee/day compared to < 1 cup/day had about 8% (ranged 1-15%) lower risk of

being diagnosed of COVID-19, consuming 4+ cups did not provide better protection. Other observed beneficial diets, but

the data was less confident, include those consuming 2-3 cups of tea/day compared to < 1 cup/day, taking 0.67 to 1.00

servings/day of vegetable* (3rd quartile) (vs. lowest quartile at < 0.5 servings/day), and those who had been breastfed

as a baby (vs. not breastfed). Taking ≥ 0.43 servings/day of processed meat** (4th quartile) (vs lowest quartile at 0 - <

0.07 servings/day) may increase risk of COVID-19 (about 12%). Fruits, oily fish, tea and red meat effects on COVID-19

were not consistent. Patterns of associations were similar when excluding individuals reporting diabetes, cardiovascular

diseases, use of cholesterol-lowering or antihypertension medications from the analysis sample (dietary habits might

change after the diagnoses of these illnesses); or when analysing data for Wave 1 (March–August 2020) and Wave 2

(September–November 2020) separately. Associations between nutrition factors and COVID-19 positivity were not

significantly modified by age, sex, and race (p > 0.002 for interactions).
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While the study is observational and cannot infer causality, it highlighted the important roles of nutritional factors in

immune system, hence susceptibility to COVID-19 . Although dietary status seems to be an important factor that

influences the outcome of COVID-19 patients, the effectiveness of early nutritional integration in COVID-19 patients

remain unclear .
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To date, there is no convincing food or nutrient that prevent

and treat COVID-19. Consumption of fruits, vegetables, and

whole grain foods are the most common dietary

recommendations amid COVID-19 pandemic . Various

agencies and researchers proposed the use of food-based

approach in supporting the immune system, and emphasize

the importance of consuming a variety and diversity of whole

vegetables, fruits, berries, nuts, seeds, grains and pulses,

along with some meats, eggs, dairy products and fish  . Hamid

Jan and Tee  recommended Malaysians to eat according to

the Malaysian Dietary Guidelines for adequate amounts of

energy, protein, micronutrients and other food components

that play important roles in immune system. Birgisdottir also

supports the use of the dietary guidelines for food and

nutrients as starting point for public health nutrition actions is

sound, as they are to be built on the best available scientific

evidence at each moment .

* The mean vegetable intake measured as serving per day over the past one year was 0.8 heaped tablespoons of
COOKED vegetables, SALAD or RAW vegetables (Not include potatoes, include lettuce, tomato in sandwiches).
** The mean processed meat intake per day over the past one year was 0.2 servings (examples of processed
meats include bacon, ham, sausages, meat pies, kebabs, burgers, chicken nuggets).

Studies reported that deficiency of micronutrients,

especially vitamins A, B complex, C, and D, zinc, iron,

and selenium, were found among vulnerable

populations in general and among COVID-19 patients

in particular ,and could plausibly increase the risk of

mortality    . Several nutrients have been demonstrated

to have key roles in supporting the human immune

system and reducing risk of infections, which include

vitamins (A, B6, B12, folate, C, D and E), minerals (zinc,

copper, selenium, iron), amino acids and fatty acids

(i.e. omega-3)    . Akhtar et al  described

systematically how micronutrients work as immune-

boosting agents in the body.  

Dietary data came from UK Biobank participants in England with self-reported baseline (2006–2010)
and incident COVID-19 from the Public Health England COVID-19 real time polymerase chain reaction
(RT-PCR) results between March and November 2020 (combined nose/throat swabs) . 

Multivariable logistic regression estimated the odds of COVID-19 positivity by diet status adjusting for
baseline socio-demographic factors (age, sex, race, education, employment status, type of
accommodation lived in and number of co-habitants), socioeconomic status (Townsend Deprivation
Index), smoking behaviours, and current health status (body mass index, self-rated health,
hypercholesterolemia or hypertensive medication use, respiratory diseases excluding common colds),
medical history (diabetes mellitus and heart disease), other lifestyle factors (duration of moderate and
vigorous activities in minutes/day), and COVID-19 exposure (average monthly positive case rates per
specific geo-populations) . 3
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In another UK study   of 327,720, aged 16-90 years, users of the COVID Symptom Study App who reported having been

tested for SARS-CoV-2 using a reverse transcriptase polymerase chain reaction (RT-PCR), of which 23,521 were tested

positive for SARS-CoV-2 and 349,199 tested negatives were analysed. 

It was observed that regular use of multivitamins was associated with lower risk of testing positive for SARS-CoV-2 by

12% (OR 0.88 [0.84,0.90]); vitamin D was associated with lower risk by 8% (OR 0.92 [0.88,0.94]); probiotics was

associated with lower risk by 9% (OR 0.91 [0.81,0.92], P= 0.03); omega-3 fatty acids was associated with lower risk by 10%

(OR 0.90 [0.84,0.92], P= 0.003), after adjusting for potential confounders . The protective associations for probiotics,

omega-3 fatty acids, multivitamins and vitamin D were observed only in females across all ages and BMI groups. No

effect was observed for vitamin C, zinc or garlic supplements. The same overall pattern of association was observed in

both the US (n= 45,757) and Swedish (n= 27,373) cohorts. Results were further confirmed in a sub-analysis of 993,365

regular app users who were not tested for SARS-CoV-2 with cases (n= 126,556) defined as those with new onset anosmia

(the strongest COVID-19 predictor).
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While the 3 countries cohort study is limited in causality inference, modest but significant associations were found

between use of probiotics, omega-3 fatty acid, multivitamin or vitamin D supplements and lower risk of testing positive for

SARS-CoV-2 in women, but not men . The use of specific dietary supplements in both prevention and acute treatment of

infection with SARS-CoV-2 has been promoted since the beginning of the current coronavirus pandemic . Sales of

dietary supplements such as vitamin C, multivitamin, zinc supplement increased more than 20 folds in many countries

compared to pre-pandemic period .  It should be cautious when taking dietary supplements in large amounts. The

excessive use of vitamins and minerals can induce toxic and adverse effects or interact with medications, leading to

enhanced or reduced pharmacological effects  . Hence, people should not rely on dietary supplements alone to prevent

COVID-19. Dietary supplements are recommended to individuals who have challenges in meeting the nutrient

requirements through their daily diets. While poor nutritional status was associated with mortality in acute viral infection

and critical disease, the recommendations for dietary supplementation in critical illness are applied to COVID-19 patients

who require intensive care unit (ICU) support  . The effectiveness of dietary supplement usage in COVID-19 patients

remain unclear.

Three-country (UK, US & Sweden) observational
studies reported associations between use of

dietary supplements and risk of COVID-192

The longitudinal app-based community survey and nested case control study in UK, US and Sweden .

The investigators examined whether the regular use of dietary supplements can reduce the risk of

testing positive for SARS-CoV-2 infection in around 1.4 million users of the COVID Symptom Study

App who completed a supplement use questionnaire. SARS-CoV-2 infection confirmed by viral RNA

polymerase chain reaction test (RT-PCR) or serology test. Follow-up started when participants first

reported on the COVID Symptom Study app and continued until a report of a positive COVID-19 test

or the time of last data entry. Supplement use was recorded as yes/no. A subset of 234,271 UK app

users also completed an online short form food frequency questionnaire, from which a validated Diet

Quality Score was generated using the Short Form FFQ tool.

Multivariate logistic regression adjusting for age, sex, body mass index (BMI) and health status at sign-

up was applied to investigate the association between supplement use and testing positive for SARS-

CoV-2 . Analyses were repeated (i) adjusting for age, sex, BMI, comorbidities (including type-2

diabetes, cancer, asthma, heart disease, eczema, hay fever, kidney disease and lung disease), index

of multiple deprivation, smoking, ethnicity, health worker/carer status and diet quality, and (ii)

stratifying by sex, age group (< 40, 40-60, > 60 years) and BMI categories (normal weight, overweight,

obese/morbidly obese). All P values presented were two-sided, with statistical significance

determined by the Bonferroni corrected threshold of significance (P= 0.05/7=0.007) .
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Conclusion
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The immune system plays a key role in an individual’s susceptibility and response to infectious diseases, including COVID-

19. A major modifiable factor affecting immune function is dietary practices that influences nutritional status. 

A number of diets and micronutrients such as coffee, vegetables, multivitamins, vitamin D, probiotics and omega-3 fatty

acids have been shown to reduce the risk of SARS-CoV-2 infection and COVID-19. The anti-microbial and health effects

of these vitamins are on the antigen presenting cell, T-cell and B-cell functions. Omega-3 fatty acids show added anti-

inflammatory effect. Whereas, probiotics modify the host’s gut microbiota, generate anti-viral metabolites, and interact

with the host’s gut associated immune system resulting in improved immunity through the gut-lung axis, whereby immune

effects of microbiota at the gut level initiate immune cells transfer to the lung. This could explain why some probiotic

organisms reduce risk and severity of respiratory tract infections.

Many studies of dietary or supplements effects on health reported small effect sizes (< 20%), inconsistent effects

between gender and countries, subjected to residual and changing confounding factors such as health behaviours over

long periods of follow up. However, these effects are association or suggestive, and not causality between the

undermentioned diets, nutrition and health supplements for COVID-19. People should not rely on dietary supplements

alone to prevent COVID-19. Dietary supplements are recommended to individuals who have challenges in meeting the

nutrient requirements through their daily diets, provided the daily dosing of these supplements is within acceptable range,

tolerable, safe and affordable.

While dietary patterns change amid COVID-19 pandemic  , being nutrition resilience is one of the major modifiable

factors to strengthen the immune system and prevent COVID-19 infections.Hence, practising healthy eating and having

good nutrition are important factors in strengthening the immune system and fight against COVID-19. Notwithstanding,

complete vaccination, wearing masks, physical distancing, avoiding closed and crowded places, improve indoor air

circulation and air quality, and having good mental health4 are still important preventive measure against SARS-CoV-2

and COVID-19.
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