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Abstract
Coronavirus pandemic has drastically upended the daily life routines of human beings and has wide
wide-ranging effects on entire sectors of society. The food sector is also susceptible and substantially
harmed by the influence of intensive effects of coronavirus. To ensure food safety and limit the spread
of coronavirus at food services and retail sector has become a challenge where delicate and fresh food
items are served and delivered to the customers, which have passed through a series of operational
steps from order taking, food receiving, preparation of food, packing, delivery to customers. At each
step, there is a possibility of food handlers to touch the food surface or food directly and if food
handler is not following appropriate precautionary measures e.g. hand hygiene, sanitization and
disinfection, social distances, and is touching, then it can be a possible source of coronavirus spread.
Since there is no evidence that food is a coronavirus transmission route but during the food operations,
improper sanitization and disinfection of key touchpoints, food contact, nonfood contact, equipment
and cleaning tools surfaces and close contact of food handlers with staff and customers not only can
put themselves on risk but can also be a risk for customers. Food services and the retail sector should
make sure proper hand hygiene, approved sanitizers and disinfectants in use, follow social distances
at workstations and while interacting with the customers. Finally, the business should be vigilant
to monitor the temperature of staff and incoming guests to identify if there may any sick person to
avoid from further spread of coronavirus and shall report to concerned health authorities if anyone
symptoms matching with COVID-19
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Introduction
The currently available literature, reports,
surveys, and news articles are the first signpost that
indicates the first appearance of novel Coronavirus
(2019-nCoV) cases in workers from the seafood
and animal market in Wuhan City, Hubei Province,
China. Since then, several epidemiological analyses
are being done to clearly and definitively state how
the first human case(s) of 2019-nCoV/COVID-19
occurred. However, based on the literature data,
it is logical to consider that the on-spot food
handlers and other employees were likely exposed
unknowingly to 2019-nCoV through handling and
slaughtering the infected animals. Though these
infected food handlers and employees were not
the first-hand consumers on the product being sold

in the market, however, direct breathing in the viral
particle containing environment may have caused
them to get infected unwittingly. Besides that, now
considering the global perspective of the 2019nCoV/COVID-19 spread rate, current cases are due
to person-to-person transmission at local, regional,
national and international levels. Considering such
scenarios, it is equally important to highlight the
highly requisite precautionary measures to limit
or control the spread of 2019-nCoV/COVID-19 via
person-to-person transmission at food service
and retail sector. Careful consideration of several
precautionary measures (Fig. 1) and related
symptoms can help to put the current 2019-nCoV/
COVID-19 outbreak in perspective.

Fig. 1. Safety information and precautionary measures to put the current 2019-nCoV/COVID-19 outbreak in
perspective. The Figure was created with the “BioRender.com” template and exported under the terms of premium
subscription.
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The 2019-nCoV/COVID-19 transmission
via person-to-person at food service and retail
sector is another matter, though nothing has
reported on this critical aspect, but should not be
equally ignored under the current rising situation.
This does come under a food safety/food handling
issue. Furthermore, individuals infected with the
2019-nCoV virus, whether they are obviously
ill or not showing symptoms, will actively shed
the virus which can ultimately contaminate
the environment, and anything located in that
environment, including food products. Personto-person transmission behaviors and the impact
of social distancing along with principles of herd
immunity are shown in Fig. 2. The severity of
COVID-19 and/or transmissibility of 2019-nCoV,
or at least its geographical distribution, seems to
be higher and broader than expected1,2.
Herein, we aimed to highlight the
precautionary measures to limit the 2019-nCoV/
COVID-19 spread in food services and the retail
sector. A particular focus is given to the food

handlers and employees work in the food and
retail sector since workers throughout the food
supply chain are at risk. During the ongoing 2019nCoV/COVID-19 pandemic, the food chains will be
under pressure to maintain a stable food supply.
However, typical working surroundings (unhygienic
environment) for food handlers and employees
make it difficult to prevent virus transmission is
a challenge in these sectors. Policymakers need
to assess vulnerabilities and gaps in assistance in
all areas of the food supply chain to ensure that
both the nation’s food supply and its workers are
protected. To potentially avoid such undesirable
circumstances, the following guidelines are
highlighted to further raise awareness in a
sophisticated manner.
Precautionary measures to limit the spread of
2019-nCoV/COVID-19
To ensure the safety of foods and
to control the spread of coronavirus at food
service and retail sector, following precautionary
measures can be helpful

Fig. 2. Person-to-person transmission behaviors and the impact of social distancing along with principles of herd
immunity. The Figure was created with the “BioRender.com” template and exported under the terms of premium
subscription.
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Hand hygiene practices
Hands are also one of the most common
ways to spread the virus from one person to the
next. Food handlers are directly involved in food
service operation activities which engage them
in touching the food contact (utensils, small
ware’s, trays, tables), nonfood contact surfaces
(door handles, walls, handrails, menues, kiosks,
chairs, trash bins, dispensers and equipment
surfaces (cooler and freezer handles, dressing and
preparation table surfaces, computers, tablets,
equipment controllers, buttons, touchpads) and
cleaning tools, etc. Germs from unwashed hands
can be spread and transferred to other surfaces
during food preparations, cooking, storing and
serving and then transferred to other food
handlers and staff and ultimately to customers as
well.
Keeping hands frequently washed and
sanitized is the most important and critical steps
to evade getting sick and to reduce the spread of
the coronavirus during food service operations.
COVID-19 directly spread by not washing hands
with soap under clean running water up to
the specific time of minimum 20 seconds. CDC
recommends cleaning hands as per specific
instructions to avoid getting sick and to further
spread the germ. The food businesses should
ensure designated and adequate hands washing
facilities are provided and ensure food handlers
thoroughly and frequently wash their hands.
Handwashing facilities should be equipped with
warm running water, normal soap and clean dry
paper towels to dry the hands after washing. Hand
sanitizers cannot replace handwashing but can be
used as an added measure.
Food handlers should follow the
instruction on how to wash hands properly as
per the CDC3.
• Wet your hands with clean, running water,
turn off the tap, and apply a generous amount
of soap.
• Lather your hands by rubbing them together
with the soap. Make sure to lather the backs
of your hands, between your fingers, and
under your nails.
• Scrub your hands for at least 20 sec.
• Rinse your both hands properly under clean,
running water.
• Dry your hands completely using a clean
Journal of Pure and Applied Microbiology

disposable or paper towel or use an air dryer.
In addition, it is also indispensable for food
handlers to maintain the healthy habits in
food preparation areas and kitchen to wash
hands especially
• After using the restroom and again upon
entering back to the kitchen or food
preparation area.
• Gloves should be cleaned and changed as
necessary, and hands should wash before
wearing gloves and after using, to prevent the
spread of germs.
• After handling raw meat, poultry, seafood,
eggs and before handling ready to eat foods
and touching ready to eat food contact
surfaces.
• After coughing, sneezing, or blowing your
nose.
• After performing nonfood-contact surfaces
cleaning tasks e.g. wiping counters, washing
or handling uncleaned dishes, brooming,
dusting, mopping, handling of trash bins and
garbage, cleaning of restrooms or cleaning
other surfaces with chemicals.
• Before, during, and after preparing any food or
any time when hands become contaminated.
• After touching pets, pet food, or pet treats or
after treating cut or wound.
Sanitization and disinfection
The use of right sanitizer and disinfectant
with proper concentration and contact time is
key to limit the spread of coronavirus. Before
explaining more about where and for how long
to use sanitizers and disinfectants, it is imperative
to comprehend what sanitizers and disinfectants
are. Sanitizers or sanitizing agents are employed
to minimize microorganism’s loads from the
environmental surfaces to a safe level determined
by public health codes, ordinances or regulations.
Sanitizers are generally used in association with
food and food-processing equipment. For instance,
there are sanitizers for cooking surfaces, as well
as sanitizing rinses for surfaces such as cooking
utensils and dishes. Despite somewhat differences,
sanitizers and disinfectants are commonly used
interchangeably as they both function to killing
microorganisms on contact.
Food handlers should make sure to
sanitize and disinfectant the following key areas
to reduce the spread of coronavirus.
•
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Food-contact surfaces sanitization
Direct Food contact surfaces (utensils,
small wares, trays, tables, and high-risk infection
areas need to be cleaned and sanitized frequently.
Coronavirus can be easily killed on these surfaces
with the use of sanitizers and disinfectants.
Standard sanitization and disinfestation practices
are effective and critical in the prevention and
limit the spread of coronavirus. All food contact
surfaces and items must be cleaned and sanitized
after each use and before food handlers begin
working with a different type of food. In addition,
sanitize and clean these areas when may have
contaminated or food handlers are interrupted
during the task4. If food contact surfaces and
items are in continuous use, at least sanitize and
clean every 4 h or preferably every two hours
during coronavirus pandemic. Chlorine (as sodium
hypochlorite) with a concentration of 50-100 ppm
is the low-cost agent most widely used to sanitize
food contact surfaces5.
Non-food contact surfaces sanitization
The components of equipment such as
seals, doors, fasteners, hinges, and kick plates
should be kept intact, tight, and adjusted according
to the manufacturer’s stipulations and should be
frequently sanitized with approved and properly
concentrated sanitizer.
Cutting blocks/boards surface sanitization
Surfaces such as boards and cutting
blocks, which are subjected to scoring and
scratching shall be resurfaced if they cannot be
effectively sanitized and cleaned or discarded if
not able to be resurfaced.
Fresh produce sanitization
In food service and retail sector, fresh
vegetables are being received by suppliers, mostly
these vegetables are manually cut, and these are
washed with clean water or sanitizers before to
pack in salad boxes, to display at salad bars or serve
to the customers. It is essential to make sure food
handlers cut the vegetables with cleaned hands,

by using cleaned and sanitized cutting boards
and cutting knife and place in sanitized holding
containers, utensils or boxes after properly washed
and sanitized to limit the spread of coronavirus
through surfaces and equipment5.
Chlorine (as sodium hypochlorite) with a
concentration of 50-100 ppm is a low-cost agent
that is most extensively consumed to disinfect
fresh produce 6. Peracetic acid (PPA) is being
promoted in recent years as a viable alternative
to chlorine and could be used at a concentration
of 150 to 200 ppm. The strength of the chlorine
or Peracetic acid solution can be checked by
commercially available chlorine and peracetic acid
test strips.
Utensils and small wares sanitization
For utensils and kitchen small wares, the
following two methods can be used for sanitization
and need to ensure sanitization is being done
with appropriate temperatures and approved
chemicals.
Hot water sanitization
In dishwashers or dish machines, the
temperature of the fresh hot-water sanitizing rinse
as it enters the manifold cannot be more than 90
°C (194 °F), less than 74 °C (165 °F) in a stationary
rack, single-temperature machine or less than
82 °C (180 °F) in all other high-temperature dish
machines and dishwashers. In manual ware,
washing equipment basin or three compartmental
sinks, the temperature of the water must be at
least 77 °C (171 °F).
Chemicals sanitization
Chemicals including iodine, chlorine,
and quaternary ammonium have been approved
as potential sanitizing agents for the sanitization
of food-contact surfaces in retail and foodservice
establishments. The effectiveness of the results of
sanitizers depends upon the right concentration,
proper temperature range and contact time.
Food handlers should be careful while using
chemicals for sanitization as too little or too much

Table 1. Chemical sanitizes commonly used in retail/food service establishments.
Chemical Sanitizer

Concentration

Contact Time

Quaternary Ammonium Compounds
Chorine
(75 °F) and 38 °C (100 °F)
Iodine

Follow manufacturer instructions
50 mg/L in water between 24 °C
For 7 sec
Follow manufacturer instructions

At least 30 sec
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concentration range, improper temperature and
contact time not as per Environment Protection
Agency (EPA) registered label or manufacturer
recommendations can results in an inadequate
reduction of microorganisms, destructive to
equipment’s, toxic and can have the poor sanitizing
ability over the time. In general, sanitizers
are effective and work well at a temperature
between 13 °C (55 °F) and 49 °C (120 °F) 7. Table
1 summarizes chemical sanitizes commonly used
in retail/food service establishments.
Be sure to use a chemical sanitizer other
than iodine, chlorine, or quaternary ammonium
following the instructions specified by the EPAregistered label use. Food handlers should confirm
the strength and accuracy of the sanitization
solution by using approved relevant test kits and
strips8.
Keeping food handlers and other employees safe
by avoiding close contacts
Social distances are very important to
help slow the spread of coronavirus and this has
been recommended by CDC as well as food safety
authorities to keep a space of 2 meters (6.5 feet)
at least. It is critically important for food handlers
to limit the person to person contact/proximity
during operations hours and food preparations
inside the kitchen or food preparation areas to
prevent the risks of viruses. Walking or crossing
someone is unlikely to constitute “close contact.”
Appropriate Use of Personal Protective
Equipments (PPE)
The food handlers and staff workers
that handle raw food items such as chicken, milk
and fresh vegetables and working in kitchen or
food preparation areas should use appropriate
protective clothing, gloves, masks, hairnets, and
should wash their hands frequently, to avoid
touching their face, mouth, eyes, and nose to avoid
the spread of coronavirus. The employees should
not shake hands among each other and with
others during working and during shift changes.
Single-use gloves, disposable aprons, hairnets,
shoe covers should be disposed of properly once
these become damaged or soiled9.
Safe Use of Common Tools
Common tools like mops, brooms, rakes,
scrapers, or hand tools should be sanitized after
each use, especially between two separate users.
The handheld temp probes should also sanitize
Journal of Pure and Applied Microbiology

before and end of each task.
The business should provide personal
pens and order taking pads separately to order
takers, other staff should sanitize their pens at
least once per shift.
Common use computers, tablets or touch
screens should also be sanitized between users.
Safe Shift Changing, Locker Rooms, On the Job
Coaching/Training Sessions and Employee Clock
in/Outs
Avoid gathering and crowd during shift
changes and breaks and if possible, reduce the
time to a minimum for change shifts/handovers
and stop additional breaks, e.g., tea breaks.
Identify individuals that do not need to
come into restaurant restrooms and do not need to
be using the same resources as the larger number
of employees. Divide all teams into smaller groups
and isolate them to separate bathrooms and break
areas as possible.
Prefer to use text/what up messages,
chats, free conference calling or phone calls during
shift changes to prevent face-to-face contact and
to bring teams together remotely.
Avoid touching or kept to minimum nonselected uniform clothing and hangers in lockers.
Place the now empty hanger on a different rack
to avoid the hanger touching clean uniforms and
from other employees handling the previously
touched hanger
Employees should also avoid touching
clock in and out machines or provide additional
sanitizer near the machine.
The supervisors should make use of a
camera from another room to clock employees
in/out or preferably should handle by entering
on registers or attendance sheets. The employees
should avoid gathering and crowd during on the
job coaching and training sessions and should
advise the team to at least keep 2 meters (6.5 feet)
distance10.
Keeping customers safe
The health and wellbeing of customers
are the top priority for the businesses. As the
situation develops, dine-in sections are closed
and only online ordering, take away and even
contactless deliveries are encouraged. To keep
the business on track and customers safe it is
now necessary for business operators to reach
out to customers through websites and apps. In
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addition, food service business should follow the
following instruction to keep customers safe from
coronavirus11,12.
•
Increase the number of hand-sanitizer
dispensers at entrances and in the
waiting areas of their restaurants.
•
Always sanitize and disinfect trays, dining
room tables and chairs after each use.
•
Increase the frequency of cleaning and
sanitizing high-touch surfaces such as
doors, kiosks, touch screens, restrooms
and more.
•
Take customer orders by phone or in
person.
•
Manage the crown and urge the
customers to maintain social distance
during peak hours. It is better to put the
signs.
•
Employees must fill all beverages. No
self-service beverages or customer refills.
•
Say customers not to share food, drink
or utensils particularly in the current
situation.
•
Give single-use items like napkins and
condiments directly to the customer
instead of putting them in a self-service
area.
•
Provide wrapped products to customers.
•
Avid handling money and Banknotes,
which may be spreading the new
coronavirus, encourage using contactless
payments if possible. If food workers
must handle money, it is important to
wash hands afterward and always before
handling food.
•
Follow HSE guidance on social distancing
when picking up deliveries and passing
deliveries to customers.
•
Sanitize hands before and after each
delivery transaction
Temperature monitoring and screening
The retail and food services sector should
encourage their staff to implement temperature
monitoring and screening by trained personnel
by using calibrated thermometer guns and noncontact or forehead infrared thermometers during
the start of each shift and then every 4 hours
during their job. In most adults, Fever is if the
temperature is 100.4°F/38°C or higher.
Journal of Pure and Applied Microbiology

The businesses should review and revise
sick leave policies as needed to support their staff
to ensure they can take time off if they get ill or
need to take care of a sick family member. They
should have enough time to fully recover from
COVID-19. This may be up to 14 days.
Food service operators and food handlers
who are possibly sick with the symptoms matching
COVID-19 should stay home. All those employees
with family members or caregivers with symptoms
matching COVID-19 should also stay home until full
recovery.
Staff and managers with coughing,
shortness of breath, fever, or other symptoms of
illness should not return to work until they are
symptom-free.
Any food handler who is running a fever,
cough or exhibits other abnormal symptoms,
staff and managers should help them to contact
medical services. Those who refuse to have their
temperature check should report to management
to stop or remove him/her from work to save other
staff members.
The team who come to work ill or
become ill while at work should send back home
immediately to minimize the risk of contamination
to food, customers and other food handlers and
staff members. If any food worker has tested
positive for COVID-19, the food businesses should
report to the health care department and follow
their advice13.
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