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The coronavirus disease 2019 (COVID-19) pandemic, which began in 2019, has
far-reaching ramifications, including economic losses and health challenges
that still affect various parts of the world. During our review, we learned that
the entire world is working to stop the spread of the SARS-CoV-2 outbreak.
We explore ways that may lower the danger of SARS-CoV-2 contamination
and useful strategies to avoid the possibility of SARS-CoV-2 spreading through
food. While hygienic protocols are required in the food supply sector, cleaning,
disinfection, and the avoidance of cross-contamination across food categories
and other related goods at different stages of the manufacturing process
remain especially important because the virus can survive for long periods
of time on inert materials such as food packaging. Furthermore, personal
hygiene (regular washing and disinfection), wearing gloves and using masks,
garments, and footwear dedicated to maintaining hygiene provide on-site
safety for food sector personnel, supply chain intermediaries, and consumers.
Restrictions imposed in response to the pandemic (e.g., closure of physical
workplaces, canteens, cafes, restaurants, schools, and childcare institutions),
changes in household grocery shopping frequency, individuals’ perceived risk
of COVID-19, income losses due to the pandemic, and sociodemographic
factors are among the factors. The conclusions drawn from this study consider
the implications of healthy diets, food system resilience, behavior change, and
nutritional imbalance for policymakers and food supply chain participants, as
well as the antimicrobial effects of vitamins and nutrients. During a public
health crisis, people should eat less, necessitating preventive policies and
nutritional advice to deal with this.

COVID-19, food supply, dietary patterns, nutrition, health

Introduction

The World Health Organization (WHO) confirmed the coronavirus disease 2019
(COVID-19), which began in China (Wuhan Province) and quickly spread throughout
the country and subsequently to other countries worldwide; it was confirmed by the
World Health Organization (WHO) as pandemic on March 11, 2020, despite widespread
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global attention (WHO, 2019; Clemente-Suarez et al., 2021).
Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
was named by the International Committee on Virus Taxonomy
(ICTV) (Hui et al., 2020). Even though COVID-19 has a lower
fatality rate than SARS, it has a higher transmission rate due to
mutation and increased recombination of genes in the SARS-
CoV-2 receptor-binding domain S protein (Shereen et al., 2020).
In this study, over 633 million cases have been confirmed
in over 230 countries, resulting in over 6.5 million deaths
(CoronaBoard, 2019; Wu et al,, 2020; Galvan et al., 2021).
Despite this, unpaid particular antiviral medicines continue to
spread new infections daily (outbreak worldwide presented in
Figure 1). Furthermore, SARS-CoV-2 infection has a negative
effect on each country’s economy and causes marketing issues
throughout the food supply chain. The precise source of
COVID-19 is currently unknown. Phylogenetic comparisons
show that SARS-CoV-2 is 96% similar to SARS-CoV, implying
that bats are its natural hosts (Zhou et al., 2020; Han et al., 2021).
However, no intermediate host has yet been identified to assist
this virus in crossing the species barrier and infecting humans.
This virus is known to be easily transmitted by respiratory
droplets in human-to-human contact, and food surfaces are
viral transporters (Mullis et al., 2012). The World Health
Organization (WHO) and the Centers for Disease Control and
Prevention (CDC) have stated that there is no evidence of
SARS-CoV-2 transmission or direct contamination of food or
water (CDC, 2021). The virus, conversely, can be disseminated
by consuming food prepared and packaged on dirty surfaces
or through transmission by an infected person during food
handling or sharing (Galanakis, 2020; Han et al, 2021). In
January 2020, at a conference, researchers infected a few people
with COVID-19 via physical contact and shared meals (Pung
et al., 2020), implying that food could be a possible SARS-CoV-
2 infection channel. Using scientific information to find new
ways to stop the virus from spreading quickly and to update
international standards, it is important to find out how the virus
spreads, including whether it can be spread through food.
Despite being a viral disease, the new coronavirus disease
(COVID-19) is often treated with several antimicrobials
(Wu et al, 2020; Ng et al, 2021). Healthcare professionals
(HCP) use an empirical approach to treat COVID-19 patients
regardless of the laboratory parameters due to the ambiguity
of a successful treatment strategy (Fathi et al., 2021). The
choice to begin antibiotics is typically made in response
to clinical manifestations that resemble bacterial pneumonia
(Lau et al, 2011; Bertuzzi and DiRita, 2020). The HCP
is considering antibiotics as a treatment option due to
concerns about community-acquired pneumonia, nosocomial
bacterial superinfection in longer hospitalized patients, and high
mortality due to COVID-19 among risk groups, including those
over 60 and those with underlying medical problems (Li et al.,
2005; Fathi et al., 2021). Worldwide, up to 72% of COVID-
19 patients were treated with antibiotics (Lau et al, 2011;
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Bertuzzi and DiRita, 2020), but only 1-16% of these patients also
had a bacterial co-infection (Lau et al., 2011). Broad-spectrum
antibiotics were frequently used to treat various microorganisms
(Lau et al., 2011; WHO, 2020; Fathi et al., 2021).

Additionally, COVID-19 was treated with antivirals (Li
et al., 2005; Czarniecka-Skubina et al., 2021; Memon et al,,
2021), antimalarials like hydroxychloroquine (Kassir, 2020), and
antiparasitic medications like ivermectin (Kassir, 2020; Celorio-
Sarda et al, 2021). Antibiotic use has increased and been
sustained as a result of COVID-19 treatment. Antimicrobial
resistance (AMR) is silently and gradually increasing due to
empiric antibiotic use, becoming a major global threat (Assiri
et al., 2013; Cockrell et al., 2016; Backer et al., 2020; Chan
et al,, 2020; Wu et al,, 2020). As a result, there will probably be
more cases of sickness and mortality both during and after the
pandemic. The World Health Organization (WHO) has voiced
concern that the COVID-19 pandemic will worsen the AMR
situation, which is already a pressing problem (Mahase, 2020;
Filip et al., 2021).

The actual pandemic directly affected people’s daily lives
worldwide, with limited policies such as lockdowns, the use of
face masks, and restrictions on individual movement (Clemente-
Suarez et al, 2021; Tornero-Aguilera and Clemente-Suarez,
2021). Fever, sore throat, headache, dry cough, weariness,
dyspnea, and infrequent intestinal indications are prevalent
clinical symptoms, asymptomatic to acute respiratory distress
syndrome and multi-organ dysfunction (Singhal, 2020; Zhao
et al., 2021). The common indications include fever, headaches,
sore throats, dry coughs, lethargy, myalgia, shortness of breath,
and gastrointestinal symptoms (Zhao Q. W. et al., 2020). The
contagion can devolve into respiratory failure, pneumonia,
and mortality by the end of the first week (Singhal, 2020).
In addition, the eosinophilic cell blood count appears to
have a significant role in COVID-19 analysis and prediction
(Clemente-Suarez et al., 2020). COVID-19 has been studied in
relation to many characteristics such as socioeconomic position,
age, sex, nutrition, and race (Dastoli et al., 2020; Fuentes-
Garcia et al.,, 2020; Golestaneh et al.,, 2020). Nutrition plays
a crucial role in immunological conditions and sickness. The
nutritional intervention has demonstrated various approaches
with varying outcomes. The COVID-19 pandemic caused
changes in food hygiene, lifestyle, and diet in various parts of the
world. However, with the current development of SARS-CoV-2,
changes are still occurring, and much more information is being
acquired. Ultimately, determining the wider health effects of
COVID-19 depends on how the pandemic influences the world’s
population’s mental, social, and physical health compared to
pre-pandemic conditions. This review aimed to offer current
nutritional attention to the current COVID-19 situation. This
review scenario aims to gather issues about dietary patterns,
nutrition, nutritional deficiencies, vitamin involvement, physical
activity, and the antimicrobial activity of nutritional elements
(Han et al., 2021).
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FIGURE 1

COVID-19 outbreak all over the world. Different color indicated number of infected populations.
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Methodology and data
collection approaches

This review study is based on evidence from reputable
journals on Google Scholar, LISTA (EBSCO), the Web of Science
Core Collection, and PubMed. Key phrases such as SARS-CoV-
2, COVID-19, food supply, dietary patterns, nutrition, health,
and publication date were also evaluated when searching for
papers on the web. Most works published in 2020 and during
COVID-19 (2019-present) were considered. A few studies
published before 2020 and websites updating situation reporting
are also acknowledged as documenting earlier viral outbreaks.
This review study provided a broad and brief overview of
the COVID-19 pandemic research landscape, which could be
helpful for getting a general understanding of the subject.

Food supply during the
COVID-19 pandemic

The food system is broad, multifaceted, interdependent,
and capable of handling food security, safety, nourishment,
quality, and industrial distribution (Clancy, 2017; Han et al,
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2021). Food items frequently need components for multi-
element preparations that are not readily available in the
region; the absence of such substances can pose a substantial
problem for food manufacturers, ranging from manufacturing
to local, state, national, and worldwide points (Bhunnoo,
2019). However, it is essential to manage food worldwide
to manage the crisis (Lima et al, 2018). According to the
Food and Agriculture Organization (FAO), COVID-19 has a
two-pronged impact on agriculture: supply and demand are
directly tied to food safety (FAO, 2020). The food supply
chain connects farm operations to customer tables through
production, packing, supply, and stowing (Chen et al., 2020).
All segments of the food supply chain—fruit, bakery items,
fresh vegetables, and food products—were severely harmed
(Ivanov and Dolgui, 2020). The main pillar of four pillars
(production, packing, supply, and stowing) of the food safety
scheme has been significantly harmed by COVID-19 (Galanakis,
2020). Table 1 illustrates the suggested food safety processes
for food subdivisions from farmhouses to users. Workers are
classified according to their treatment circumstances, individual
cleanliness, apparent cleansing, work environment hygiene,
food preparation and distribution, and communal separation
(Galanakis, 2020). Despite all the safety regulations across the
food supply chain, consumption necessitates the most thorough
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TABLE 1 Food safety guidelines of the food chain during COVID-19 pandemic.

Conditions

Target

Agricultural Handling
products during post-
harvesting

Processing
and
packaging

Storage
and
marketing

Distribution
and retail

Consumption

1. Medical condition Yes Yes
- Stay home if felling unwell or sick
- Check for symptoms like fever, cough, shortness of breath, difficulty
breathing, fatigue
2. Personal hygiene Yes Yes
- Proper hand hygiene - washing with soap and water for at least 20 s
- Use of alcohol-based hand sanitizers on a regular basis
- Unwashed hands should not be used to touch the eyes, nose, or mouth
3. Disinfection of surfaces Yes
- Disinfected high tough surfaces with proper products (70% ethanol)
- Frequent use of sanitizers according to label instruction
- Follow the protective measure
4. Working on food-processing environments
- Provide PPE
- Proper disinfection of toilet areas
- Develop open plan workspaces
- Apply the windows ventilation
5. Preparations of food
- Properly wash the fresh fruits and vegetables before consumption
- Cooking the food at suitable temperature (above 70°C)
- Separate raw food from cooked products
6. Delivery of food
- “No touch deliveries” is good
- Controls and maintain the time and temperature
- Assure that transport containers are cleaned and sanitized
7. Social distancing
- Maintain social distance at least 2 m from other people
- Do not gather in groups

- Avoid crowded places and mass gathering

Yes

Yes

1e 12 Aoy
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TABLE 2 Rates of food insecurity for specific population groups
before and during COVID-19.

Group (population) Rate of food insecurity
During Before
COVID-19 COVID-19
(%) (%)
1. All US households 23 11
2. Households with children 35 15
(<18 years)
3. Non-Hispanic 38 21
Black households
4. Mothers with children 12 41 15

years and under

Food insecurity during COVID-19 is caused by the following factors: structural
injustices involving class and ethnicity, job loss, keeping a low-paying job (s), limited
savings/credit availability.

safety considerations at the consumer level. Many food supply
chains stopped selling rare steak and beef during the crisis to
avoid contamination (Euractiv, 2021; Obayelu et al., 2021; Pravst
et al., 2022). Furthermore, certain industries (meat processing)
in the United States were completely shut down during the
COVID-19 outbreak (Reiley, 2020). Therefore, food insecurity
factors were involved during the COVID-19 pandemic (Table 2)
(Leone et al., 2020).

Food demand refers to interest in and willingness to pay
for food during a particular time period (Mankiw, 2014).
Due to uncertainty and dwindling consumer power, food
demand has declined marginally. Furthermore, these conditions
may worsen due to a lack of money and employment losses
(FAO, 2020). Because of the COVID-19 pandemic, there is an
increasing demand for food and beverages from virtual sources.
Food shortages are unavoidable under such stringent lockdown
circumstances, during which the maximum logistical supply has
ceased. Due to the risk of getting sick, one cannot order food
from online food delivery services such as Tomato and Twiggy
(Narayanan et al., 2020).

Food poverty is increasing because of the financial crisis due
to COVID-19, and the number of individuals facing global food
uncertainty may quadruple by the end of 2020 (WFP, 2022).
Owing to heightened food uncertainty during the COVID-19
pandemic, developing and developed countries are in a similar
scenario, with helpless and low-income populations suffering
the most (Fitzpatrick et al., 2020). Authorities must play a
crucial role. Everyone must have unfettered access to food
that satisfies their basic needs for food security to encourage
access to wholesome foods. An impending food crisis that
disproportionately impacts the most vulnerable communities is
signaled by a failure to act swiftly (Rosales and Mercado, 2020).
FAO (2021) reported ~820 million people are the most helpless
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group, being affected by long-lasting hunger and not consuming
sufficient nutrients to live a decent lifespan. Due to their lack of
resources and access to food, the effects of the virus spreading
farther across nations could be disastrous. Small farmers are a
second vulnerable group who might be prohibited from working
on their property or traveling to markets to sell their harvests
or buy seeds and other necessary goods. Last but not least, low-
income families’ children are largely fed through communal
programs; program interruptions due to the pandemic risk their
food safety and nutrition, decreasing their ability to cope with
illnesses. Therefore, to stop the spread of viruses, each country
needs to keep up with programs that help people work together
to take the necessary precautions.

Dietary patterns during the
COVID-19 pandemic

The COVID-19 pandemic has affected people’s eating habits
and nutrition patterns. Therefore, there have been differences
in the category and period of family internment, the traditional
and communal trends of the nations, the age of the trial
investigated, and existing obesity, which have resulted in
disparate assumptions. In Spain, it was found that the food
consumed during the pandemic had higher energy consumption
and lower nutritional quality than pre-COVID-19 consumption
patterns (Batlle-Bayer et al., 2020). Furthermore, a 6% increase
in daily intake was observed during the COVID-19 home
confinement compared to 2019 (Batlle-Bayer et al., 2020).
Similarly, a study in Poland revealed that people consumed
snacks more throughout the lockdown, with this behavior being
more common in bulky and obese people (Sidor and Rzymski,
2020). One possible explanation for this was that staying at
home directly affected day-to-day food practices, resulting in
increased energy consumption and demand for comfort food
(Muscogiuri et al., 2020; Rodriguez-Perez et al., 2020; Zhao A.
et al,, 2020). Governments must assess how dietary changes
that affect food quality (such as an increased intake of high-
calorie meals) and a decrease in the consumption of wholesome
foods (such as vegetables and fruits) may increase the prevalence
of chronic diseases (Rundle et al., 2020). COVID-19 alters the
rate of consumption of some foods as well as the amount
consumed by others in terms of dietary composition (Rundle
et al., 2020; Rodriguez-Besteiro et al., 2021). These results
confirmed that staying at home and communal isolation had
an adverse effect on adherence to vigorous eating practices
(Rundle et al., 2020). In particular, a prior study found that
Spanish people consumed fewer beverages, somewhat more
eggs, and red meat and consumed much more plant-based
foods, such as almonds, pasta, processed vegetables, or rice,
than in 2019 (Rodriguez-Besteiro et al., 2021). Despite these
modifications, red meat consumption remains higher than
the suggested dietary requirements, whereas plant-based foods
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remain within the required choices (Rodriguez-Besteiro et al.,
2021). Conversely, during COVID-19, the dietary patterns of the
Chinese shifted, with a fall in the consumption of garden-fresh
vegetables and fruit, poultry, rice, pork, and soybean foods (Jia
etal., 2021).

Interestingly, another report (Ruiz-Roso et al, 2020)
found that COVID-19 confinement resulted in a healthy
dietary adjustment in a teenage population from Chile, Brazil,
Colombia, Italy, and Spain, increasing the incidence of vegetable,
fruit, and legume consumption during the lockdown. Thus,
the proportion of adolescents consuming the suggested weekly
portions of fruits and legumes during the lockdown increased
by 8 and 7.7%, respectively, compared to before the lockdown.
Numerous factors could support these pattern alterations. First,
sales of fruits and legumes have surged since incarceration
started, and second, people have more time to prepare
meals at home (Ruiz-Roso et al., 2020). Several studies, for
example, examined populations with innate eating tendencies.
Furthermore, authorities in each country imposed distinct levels
of lockdown, varying degrees of severity, and population limits.
These reasons may be the root of the inconsistencies observed in
previous studies (Opichka et al., 2019; Ruiz-Roso et al., 2020).

Surprisingly, in all the categories affected by the COVID-
19 pandemic, bulky and obese individuals had the worst
dietary patterns and behaviors. These populations exhibit more
troublesome eating patterns, such as food intake without feeling
hungry and frequent overeating (Opichka et al., 2019). Because
of a longer stay at home and typically limitless food access,
bulky and obese people started eating and snacking more
throughout their home confinement (Blaszczyk-Bebenek et al.,
2020). Furthermore, participants with a higher body mass index
consumed fewer vegetables, fruits, and legumes throughout the
lockdown and consumed more meat, dairy, and fast foods
throughout the lockdown (Blaszczyk-Bebenek et al, 2020).
Furthermore, the lockdown altered the nutrition patterns of
overweight children and teenagers, considerably boosting their
use of sugary drinks, red meat, and potato chips compared with
2019 (Pietrobelli et al., 2020). These lifestyle modifications have
the potential to increase fat mass (Larsen and Heitmann, 2019).

The long-term consequences of the negative dietary changes
reported during the lockdown may include the development
of unhealthy eating habits (Poobalan et al., 2014; Serra-Majem
et al, 2020). During the lockdown, negative emotions such
as boredom and worry increased the development of poor
eating habits (Moynihan et al., 2015; Araiza and Lobel, 2018).
Owing to the immunomodulatory effects of several macro-,
micro-, and phytonutrients (Bhaskaram, 2002; Fernandez et al.,
2021), a nutritious and balanced diet is a vital aspect of
the personal hazard management plan during the COVID-19
pandemic (Gasmi et al, 2020). Furthermore, dietary deficits
have been associated with increased host vulnerability to virus-
related contagion and a more severe clinical course of sickness
(Bhaskaram, 2002; Fernandez et al., 2021). As a result, while
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a healthy diet cannot entirely prevent illness, it can play a
significant role in the host’s response to an infectious agent
(Blaszczyk-Bebenek et al., 2020). Surprisingly, other unhealthy
habits followed the same pattern as food patterns. Thus, an
increase in alcohol intake (15%) among alcohol addicts and an
increase in smoking (Blaszczyk-Bebenek et al., 2020). Therefore,
more investigation is needed to determine how food patterns
changed during the COVID-19 pandemic and provide the
necessary guidelines to endorse good behavior throughout
probable future pandemics.

Effects of vitamin ingredients as
antimicrobial agents during the
COVID-19 pandemic

The COVID-19 pandemic has been related to other
documented epidemics in the last 20 years, such as SARS and
MERS (lower respiratory diseases), with comparable clinical
symptoms in the early infection stages (fever and cough),
resulting in significant fatalities among susceptible people (Das,
2020; Han et al, 2021). Consuming vitamins and functional
foods can boost the immune system and aid in virus suppression
(Gibson et al., 2012). Vitamin C boosts the immune system
and is required for body tissue growth and repair due to
its antimicrobial and anti-inflammatory properties (Li et al,
2020). Furthermore, vitamin A is a fat-soluble molecule that
plays an important role in immune function and lowers
infection susceptibility (Huang et al., 2018; Shirvani et al,
2019). Isotretinoin is a cellular protein that regulates the
downregulation of angiotensin-converting enzyme 2 (ACE2),
which is essential for SARS-CoV-2 entry (Sinha et al., 2020).

Furthermore, vitamins D and E can boost resistance to
SARS-CoV-2 (Im et al., 2016). Bioactive lipids (arachidonic acid
and other unsaturated fatty acids) can also boost resistance.
Natural polyphenols such as hesperidin and rutin are effective
against COVID-19 primary protease inhibitors and are key
targets for therapeutic medicines (Adem et al., 2020). Herbal
and Chinese medicines have been used to treat viral diseases.
Ginseng root, for example, can be used to treat respiratory
virus infections (Im et al., 2016). Astragalus membranaceus is
widely used to treat colds and upper respiratory infections (Luo
et al., 2020), but Pelargonium sidoides is an efficient herbal
treatment (Kolodziej, 2011). Chinese herbal formulae are used
as an alternative route to COVID-19 treatment and prevention
(Pietrobelli et al., 2020). Some bioactive foods (quercetin)
suppress the enzymatic activity of SARS 3-chymotrypsin-like
protease (3CLpro). This is required for SARS-CoV-2 replication
and can be used to treat COVID-19 patients (Yang et al., 2020).
Dietary supplements (vitamins, botanicals, bioactive lipids, and
flavonoids) may help the human immune system.

Nonetheless, there is no evidence that such bioactive
compounds can sufficiently increase immune function to
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TABLE 3 Antimicrobial activities of foods bioactive compounds.

Food source Compounds Antimicrobial
activities
Kale Kaempferol Anti-inflammatory

Avocado, pistachio,
almond

Red grape
Turmeric

Onion

Citrus fruits

B-sitosterol

Resveratrol

Curcumin

Quercetin, thiosulfinates,
and anthocyanins

Hesperidin

Anti-inflammatory

Anti-inflammatory
Anti-inflammatory

Antioxidant

Antioxidant,

anti-inflammatory,

antiviral

Garlic Diallyl disulphide, alliin, Antioxidant, antiviral
polyphenols, proteins

Honey p-coumaric acid, ellagic Antimicrobial, antiviral
acid

Tea Plant Gallic acid, Antioxidant, antiviral,
theaflavin-3,3’ -digallate, immunomodulatory
quercetin, catechins

Mango Flavonoids, xanthones, Antioxidant, antiviral
phenolic acids,
triterpenes

Plum Anthocyanins, Antioxidant
protocatechuic acid

Soybean Flavonoids, Isoflavones, Antioxidant
phytosterols, saponins
and organic acid

Grapes, berries Quercetin Antioxidant,

anti-inflammatory

Barberry Berbamine, berberine Anticancer
Long pepper, black Piperine Anticancer
pepper

Banana Bananin Antiviral
Nuts, seeds Stigmasterol Antiviral
Cranberry Myricetin Antiviral

prevent or cure COVID-19 (Han et al., 2021). Furthermore,
in the novel era of the COVID-19 pandemic, researchers
are looking for suitable medications to enhance the
immune system in the future. Nutritional deficiencies in
macro- and micronutrients can have an effect on immune
function and infection resistance (Filip et al., 2021). Several
functional foods, including pepper, garlic, turmeric, and
onion, may have immunomodulatory and antiviral effects

(Table 3).
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Health conditions

This section studied the associations between body
compositions. The following issues are addressed: (a) body
composition variations, (b) the correlation between body
composition and changes (e.g., physical activity and nutrition),
and (c) body composition as a risk factor.

Physical activity was marked by a sharp decrease at the
pandemic’s beginning (Ding et al., 2021). Those with a higher
body fat percentage had less physical activity due to a lower
fat proportion (Poobalan et al., 2014). Body composition
was assessed by measures of fatness (Neovius et al, 2005),
bioimpedance analysis (Ding et al., 2021), or BMI to investigate
alterations between underweight, overweight, and normal-
weight people (Gwynn et al, 2011; Bell et al., 2018). Obesity
people are at an increased risk for COVID-19 (Freuer et al,
2021). For example, obesity class II increased the hazard of
COVID-19 in individuals over 65 years; however, BMI has a
linear relationship with the virus in adults aged 65 (Christensen
etal., 2021).

Furthermore, visceral fat was found in patients with
COVID-19 who required critical care (Favre et al., 2021). In
COVID-19, body composition was assessed using the waist
circumference/paravertebral muscle circumference ratio. It was
proposed as a predictor of a poor clinical outcome on low-
dose computed tomography of the chest (Kottlors et al., 2020).
Additionally, abdominal obesity in COVID-19 patients with
respiratory symptoms was found to be an independent risk
factor for respiratory distress as determined by the waist-to-
hip ratio (van Zelst et al., 2020). Obesity may also have an
impact on immune responses to viruses, inflammatory reactions,
and metabolic and respiratory issues (Coelho-Ravagnani et al.,
2021; Sinska et al,, 2021). It could be explained by its effect on
immunity, which alters the etiology of ARF (acute renal failure)
and pneumonia (Rebello et al., 2020). In COVID-19, obesity and
morbid obesity were identified as major risk factors for ICU
admission (Foldi et al., 2020). Obese patients with a higher BMI
should be constantly monitored and may require medication
assistance sooner to treat colds and upper respiratory infections
(Zhao X. et al., 2020). Obesity or BMI should be considered key
indicators, and obese COVID-19 patients should be considered
a high-risk group (Tamara and Tahapary, 2020; Yang et al,
2021). Regarding energy balance, the negative changes in body
composition during a pandemic should be endorsed to match
changes in physical activity and diet, indicating a decrease in
energy expenditure and an increase in caloric absorption (Huber
et al., 2021). Furthermore, obesity reduces vaccine efficacy in
people suffering from rabies, hepatitis B, tetanus, and influenza;
thus, immunization conditions and constraints on the efficiency
of COVID-19 inoculation should be considered (Liu et al., 2017).
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TABLE 4 Multilevel framework to promote nutrition and food security
during the COVID-19 pandemic.

Multilevel framework  Action to support

Individual (a) Food usage

(b) Alterations in eating habits
(c) Insufficient physical activity
Community (a) Food accessibility

(b) Social services

(c) Food availability

(d) Vulnerable groups equality
(e) Advertisement
Nationwide (a) Agriculture and food policies

(b) Public relations and food marketing
(c) Food security

(d) Food assistant programs

(e) Nutritious food baskets

Worldwide (a) Food safety laws and regulations

(b) Food distribution and transportation
(c) Agreement on food trade

(d) Capacity development and research

(e) Inventory pricing

Nutrition at multilevel and
health conditions

Previous pandemics have shown that as a pandemic
progresses, it is critical to expanding community health
efforts through clinical supervision to include basic supervision
concepts and optimize resource usage. Since the COVID-
19 pandemic, personal and social resilience have emerged
as valuable resources and continue to be the first line of
defense in crisis response. Indeed, mental and behavioral
countermeasures at both the personal and communal levels
are critical factors in accomplishing public health ingenuities
in the face of a pandemic with the magnitude of COVID-19
(Reissman et al., 2006). Individual nutritional status has long
been considered a prognosticator of flexibility and instability
(Cobb, 2011). The ecology of difficulty and flexibility indicates
that significant stresses, such as deprivation of nourishment,
can have long-term repercussions on health (Yousafzai et al,
2013). Deprived nutrition eminence is related to both corporeal
and psychological health problems (Hislop et al., 2006). Optimal
nutrition and dietary consumption are resources that extend
beyond the personal and communal to have a worldwide
impact (Ma and Lee, 2012). In response to the COVID-19
pandemic, this article suggests a plan of action (Table 4) for
maintaining good nutrition on a personal, community, national,
and international level.

The common denominator that drives most nutrition and
dietary advice to treat viral infections, including COVID-19, is
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the relationship between food and immunity. Existing research
indicates that nutrition significantly impacts the immune system
and illness susceptibility. Specific food or nutritive element
combinations influence the immune system via cell activation,
signaling molecule synthesis changes, and gene expression
(Valdes-Ramos et al., 2010). Furthermore, nutritional elements
are important factors in gut infectious arrangements and, as a
result, can determine the nature of the body’s immunological
responses (Wypych et al., 2017). Low immune function and
increased sensitivity to infection have been linked to protein,
energy, and micronutrient shortages. Maintaining immune
function requires a diet rich in iron, zinc, and vitamins A, E, B6,
and B12 (Nieman, 2020). So, the best way to keep an immune
system that works is to avoid dietary deficiencies needed for
immune cells to activate, interact, differentiate, or show how
they work.

Pandemics cause consumer demand to be unclear and
volatile, making it especially difficult to manage food supplies
in a just-in-time economy (Vo and Thiel, 2006). A study of
the effect of an outbreak on behavior found that stockpiling
supplies, food, and water was the most common response
(Kohn et al.,, 2012). Therefore, it is critical to raise community
awareness of panic buying. Furthermore, during the COVID-
19 pandemic, older people and patients with chronic illnesses
were especially vulnerable to nutritional imbalances. Existing
data indicates that people aged 60 years and older and patients
with pre-existing medical disorders, particularly heart disease,
lung illness, diabetes, or cancer, are more likely to suffer
severe or even fatal coronavirus infections. Second, given their
sensitivity, the instructions to stay at home and practice social
distancing explicitly targeted these populations. Third, due
to their weakened health and reduced purchasing power, the
elderly and patients with chronic conditions may already be
vulnerable to malnutrition. So, at the community level, it is very
important to find these vulnerable groups and help them get
food by setting up a structured and reliable support system.

While boundary safety is essential to protect the health of
individuals, it can cause major disturbances in trade, travel,
and tourism and infringe on civil liberties (Gostin, 2006).
Therefore, ensuring the smooth flow of global trade and fully
using international markets as a crucial weapon for guaranteeing
global food supplies and eliminating food insecurity is critical.
The worldwide nature of COVID-19, in which no country is
immune to its spread and devastation, illustrates a fundamental
lesson: a global threat necessitates global action. Each country’s
preventative measures should be complemented by global
collaboration and coordination to ensure that humanity survives
this epidemic with as few losses as possible. In summary, while
there is still much to learn about COVID-19, its effect on
nutrition and food consumption has already gone well beyond
the individual and communal levels, reaching national and
global levels. This outbreak underlined the interconnectedness
of these numerous levels, as an individual’s health directly
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TABLE 5 Recommendations to reduce COVID-19's impact on nutrition and food security.

Multilevel Recommendations for nutrition

framework

Individual

(b) Eat well-balanced meals to avoid irregular snacking.

(a) Avoid spreading myths about nutrition and nutritional consumption, as well as the COVID-19

(c) Citrus fruits, dark green leafy vegetables, almonds, and dairy products, for example, are high in vitamins A, C, E, B6, B12, zinc, and iron

(d) Uphold a healthy lifestyle that includes exercise (at home), adequate rest, and meditation

(e) Smoking, drinking, and narcotics should all be avoided

Community (a)
(b)

()

food commodities

Nationwide (a

(b)

Rl

produce, and reduces dependency on food imports

(©)
(d)
(e
6
(9
Worldwide (a

Raise funds to cover the cost of food and supplies

Exempt stable foods and goods from taxation

<

Keep an eye on food prices and markets

R

Raise awareness about the dangers of hoarding and panic-buying
Identify and assist those in the community who are at risk of malnutrition, particularly the elderly and those with chronic illnesses

Generate a systematic and dependable support system to ensure that all people of the community have access to, and can afford, necessary

Uphold a high level of transparency to foster trust, cooperation, and compliance

Define, finance, and distribute a low-cost food basket that fulfills the population’s health needs, ensures the utilization of local agricultural

Agriculture and food processing sectors should be supported

Connect with the private sector, international organizations, and local communities to form networks

Assuring the uninterrupted flow of global trade and preventing any trade restrictions would be useful to keep food and feed supplies, as

well as agricultural input supplies, from worsening local conditions already strained by COVID-19 response actions

(b) Import taxes and other food-related restrictions should be reduced

resulted from his understanding and choices, community
togetherness, government readiness, and, eventually, global
action in response to this threat. From this perspective, a
framework for action and recommendations are offered at each
of these levels. Table 5 summarizes these recommendations.

Conclusions

This study shows that the COVID-19 pandemic has a
deleterious impact on people’s diets and physical and mental
health. During the COVID-19 pandemic, people’s eating habits
were, on average, less healthy, especially during a lockdown,
which was linked to weight gain. According to this study,
there was a significant prevalence of food and nutrition-
related worries throughout the COVID-19 pandemic lockdown
period. These worries were linked to a higher likelihood
of reporting changes in dietary behaviors, such as food
preparation and consumption. The capacity of the current
dietary recommendations to manage dietary issues during a
public health emergency is limited, and it is possible that they do
not have the precision to offer dietary advice to various people.
Age, weight, and income are among the sociodemographic
factors linked to higher levels of food, nutrition, and health
concerns, indicating the need for appropriate programs
and policies to support disadvantaged people and lifestyle
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recommendations to encourage healthy eating. This study also
sheds insight on probable explanations for this shift, such
as depression, decreased shopping frequency, which is linked
to lower fresh food consumption, and increasing fast food
marketing. We also encourage scientists to anticipate future
pandemic food and nutrition priorities as well as to build a
more resilient food system that better integrates critical factors
such as the food supply chain, nutritional security, healthy
food accessibility, health, and food safety and preparation
communication in the event of long quarantines. Developing
long-term “exit strategies” and goals to prepare for future
pandemics is vital. As a result, as also stated, a global food,
nutrition, and associated science advisory council is needed
to prepare for future pandemics and provide advice. The
advising scientific body’s recommendations must be shared
and embraced by decision-makers to ensure successful and
long-term program execution. It is important to practice food
hygiene and eat a balanced diet rich in fresh fruits and
vegetables to maintain a healthy lifestyle and an effective
immune system that can fight off infection and disease.
Although there is no proof that the coronavirus may spread
directly through food, packages may be contaminated with
SARS-CoV-2 and could do so. Packaging may be required
to contain bioactive substances that neutralize infectious
contaminants to lower the risk of transmission. We essentially
want to prevent more outbreaks that tax the healthcare
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system, given the possibility that SARS-CoV-19 will continue
to spread throughout the population. Further research should
be conducted on the psychological and physiological impacts
of prolonged lockdowns, the probable persistence of altered
behaviors, and their effects on personal and societal health in the
post-lockdown and post-pandemic eras.
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