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ABSTRACT

The food truck industry is rapidly growing, and yet
the policies governing this segment of the food service
industry are inconsistent or lack enforcement. This study
explored food truck owners’ and managers’ attitudes
toward food safety training, the challenges of providing
food safety training, and the preferred food safety
training methods. The study also investigated food safety
practices and concerns specific to the food truck sector. A
qualitative study utilizing focus groups and individual face-
to-face interviews with food truck owners and managers
from several cities in the United States (i.e., Atlanta,
Birmingham, Miami, and San Francisco) was conducted.
The results showed that ServSafe was the most used food
safety training method. Food safety training was viewed
as nec ry and itial for a food truck business. The
food truck owners and managers perceived time, money,

and lack of appropriate facilities as barriers to providing
training to their employees. The food truck owners and
managers were open minded in incorporating helpful tools
and/or methods to assist their efforts in food safety

training. Several food safety challenges specific to food
truck operations were related to pest control, storage,
temperature control, handwashing, and equipment. The
results also suggested that food trucks operators need
innovative training methods and assistance to alleviate

food safety challenges.

INTRODUCTION

The U.S. Centers for Disease Control and Prevention
(CDC) estimates that 76 million people suffer from
foodborne illnesses each year in the United States
(40). Foodborne illnesses also accounted for 325,000
hospitalizations and more than 5,000 deaths in 2018 (40).
The CDC reports that three pathogens, namely, Salmonella,
Listeria, and Toxoplasma, are the primary pathogens
responsible for 75 percent of the reported illnesses and
1,500 deaths (40). The U.S. Department of Agriculture
(USDA) Economic Research Service reports an even
higher incidence of these types of illnesses. According to
USDA Economic Research Service reports, there are 48
million estimated cases of foodborne illnesses related to
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microbial pathogens, with 1,400 deaths linked to foodborne
pathogens each year (38, 39). In addition, foodborne
illnesses can create tremendous economic costs. It is
estimated that foodborne illnesses cost more than $15.5
billion each year (40).

Statistics show that most of the reported foodborne
illnesses are caused by food service establishments (15,
20). Further investigations of the factors that led to these
foodborne illnesses revealed that the majority of these
cases were associated with improper cooling, reheating,
and holding of foods, inadequate cooking of foods to the
minimum recommended temperature, and lapses of 12 or
more hours between preparation and eating. Furthermore,
the purchasing and receipt of foods from unsafe sources,
cross-contamination of equipment and utensils, and poor
personal hygiene of restaurant employees also contributed
to foodborne illnesses (S, 21, 40).

The typical food delivery outlets, such as commercial
restaurants, are now competing with a significant escalation
of mobile food vendors (19, 26). In 2019, food truck
revenue reached $1 billion dollars in the United States, with
close to 24,000 food trucks in operation (19). Despite their
popularity, food trucks face more food safety challenges
than the traditional brick and mortar establishments due
to the nature of the business. In 2016, 9 of 96 licensed food
trucks in Boston were closed after “on the spot” inspections
had revealed food safety hazards (49).

The environment of a mobile food establishment may not
be ideal in providing personal hygiene accommodations;
for instance, food trucks may not be equipped with a
suitable sink, clean water, and hand soap for handwashing.
Additionally, they also lack hot water that reaches 100°F
for handwashing (30). A study conducted by Chukuezi (4)
showed that street food vendors washed their utensils in
dirty or recycled water when clean water was not accessible.
Furthermore, the lack of restroom facilities, proper
plumbing, and pest control are also challenges that food
truck operators face (30). Food trucks may lack facilities
for proper refrigeration. El-Shenawy et al. (12) have found
that food items that were stored in the food trucks, such
as processed cheese and eggs, were kept at inappropriate
temperatures. Additionally, the close quarters and limited
storage space on a food truck may limit the correct methods
of storage for cleaning agents or other types of chemicals
(46). Vendors may potentially serve high volumes of
consumers at the same time, which, as shown by previous
research (13, 17), can also lead to lower standards of food
safety practices.

Food safety training is one of the plausible ways to
improve food safety knowledge and practices among food
handlers and improve the food safety inspection scores of
restaurants (8, 21, 25, 36). Food service workers who are
knowledgeable about food safety and can correctly practice
food safety skills are critical in the prevention of foodborne
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illnesses. Previous literature has identified various barriers
in carrying out the proper training of food handlers in
restaurants, including time restraints, poor attitude and
food safety knowledge among food handlers, and limited
access to appropriate resources (3, 10, 36). Limited studies
have investigated food safety training in the food truck
industry.

While commercial restaurants are regulated by specific
food safety guidelines, the nature of a food truck lends
itself to distinctive policies adapted to the unique way the
food is prepared and served. However, there is no uniform
policy in the United States that stipulates how food truck
management secures licensing or food safety certification
or the extent of food safety training for the parties involved
(48). Before any recommendations can be made to improve
food handling practices among food truck vendors, more
research needs to be done to gather a more holistic picture
of food handling practices by food truck vendors and their
current food safety training needs. Therefore, the objective
of this qualitative study was to explore food truck owners’
and managers’ attitudes toward food safety training, the
challenges of providing food safety training, and the
preferred food safety training methods. The study also
investigated food safety practices and concerns unique to
the food truck business.

MATERIALS AND METHODS

The study protocol (13-407 EP 1402) was approved by
the Institutional Review Board (IRB) at Auburn University,
in the state of Alabama.

Sampling

Both focus groups and individual face-to-face interviews
were used for data collection to gather a wide array of
insights from the food truck owners and managers. To be
considered for the focus groups and face-to-face interviews,
the food truck operation needed to be in business for
at least S years, thereby demonstrating both sufficient
experience and success in operating the food trucks.

Focus groups

Academia has seen an increasing use of focus group
interviews in research because of its ability to bring
forward spontaneous and expressive views by the research
participants on a particular subject (23). This study adopted
this approach and used a nondirective style of interviewing
to encourage a variety of viewpoints (23, 34). Through
county websites, the locations of 150 food trucks were
identified in Alabama, Georgia, and Florida. A random
cluster sampling approach was used to narrow the sample
to 50 food truck owners and managers. Each of these food
truck owners and managers received an initial information
letter from the researchers. The participants who responded
and agreed to participate were sent several emails to



confirm their availability. The focus groups then took place
at a hotel conference center convenient to the majority of
the participants.

Face-to-face interviews

In addition to focus groups, face-to-face interviews
were conducted with owners and managers of food trucks
to gather a wider array of viewpoints. These food truck
owners and managers who participated in the present
study were from the following major cities: Atlanta, GA;
Birmingham, AL; Miami, FL; and San Francisco, CA. The
majority of these cities were chosen as they have food truck
associations; San Francisco was included because the city is
an established food truck municipality. Websites of the food
truck associations contain details regarding the association’s
mission, sponsored events, and contact information
regarding the food truck members. The researchers first
browsed through these websites and contacted the potential
participants via email. Next, one of the researchers traveled
to the sites of the food trucks to interview the owners and
managers who agreed to participate in the interviews.

Data collection for focus groups and face-to-face
interviews

The questions for focus groups and face-to-face
interviews were developed based on previous literature on
food safety, food truck laws and regulations, and food safety
training programs (1, 16). Questions were identical for all
the participants. The questions were reviewed for content
validity by three experts in the food service industry and
then pilot tested for clarity with two food truck owners;
these two owners did not participate in the final study.

Semistructured interviews were used for final data
collection both for focus groups and face-to-face interviews.
Semistructured interviews allowed the researchers to
ask the predetermined set of questions. However, this
method also allowed the participants to provide trajectory
information that strayed away from the preset questions if
they felt such information was relevant (7). Examples of the
predetermined questions included participants’ thoughts
and opinions towards food safety training (i.e., general
attitudes, challenges, and training methods) and food
safety practices in the food truck setting. Tuble 1 presents
the questions asked during the semistructured interviews.
Before data collection started, all participants completed a
consent form and were assigned pseudonyms. Each focus
group lasted an average of 35 min, while each interview
lasted an average of 18 min. All sessions were audio
recorded for transcribing.

Data analysis

Data gathered from focus groups and face-to-face
interviews were transcribed by the researchers. The
information was then uploaded to the qualitative data

analysis software program, ATlas.ti. Miles and Huberman
(28) pointed out that computer-aided analysis can make
procedures more systematic, ensure completeness and
refinement, and increase reliability. The researchers then
read through the transcriptions to develop a list of tentative
codes for each of the interview and focus group questions.
“Coding” is a process of aggregating and categorizing text
in order to identify different themes (28). This process

is common in qualitative research and is used to avoid

data overload and allow a greater focus on answering the
targeted research questions (28). The “families” editing
option then created axial codes at the second level of
coding. Axial codes are defined as “passages identified by

a user-defined set of codes representing concepts from the
data that were in common” (14). From this point, coding
subthemes were developed by consolidation of second-level
codes by the researchers.

RESULTS
Demographics of the participants

A total of 21 food truck owners and managers
participated in the five focus groups. Each focus group
consisted of four to five participants. Fifteen participants
(71.4%) were owners of the food trucks, and the remaining
6 (28.6%) were food truck managers. Each participant
has worked in other areas of the food and beverage sector,
including restaurants, catering, and dining services in
hospitals.

A total of 25 face-to-face interviews were conducted in
four different cities as follows: Birmingham, AL (n = 5);
Miami, FL (n = §); San Francisco, CA (n = 5); and Atlanta,
GA (n = 10). This sample included managers (n = 15)
and owners (n = 10) that have been operating in the food
truck industry for at least five years. The trucks operated by
these owners and managers were part of a franchise (60%)
or independently owned (40%). Sixty percent of these
owners and managers have other food service experience in
addition to the food truck sector, while forty percent have
worked exclusively in the food truck sector.

Food safety training: certifications, attitudes, and
methods

All focus group participants indicated that they had
received prior food safety training. However, only 17
(80.9%) of them had provided food safety training to their
employees, mostly through ServSafe training. Maintaining
an up-to-date food safety certification and recertification
were viewed as important to the participants as food
truck owners and managers. However, they felt that it
was not their responsibility to keep up to date with food
safety certification and training. Four participants (19%)
mentioned that it should be up to the city to provide
notification as to when certification for training is necessary
and when to attend the training sessions.
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TABLE 1. Focus group and interview questions

Topics Questions

Would you share some of your thoughts regarding food safety training?

Have you ever worried about a foodborne illness outbreak due to lack of training? Why or Why not?

Have you worked in other areas of food service? If yes, which area?

What areas of food safety need more attention in a food truck setting?

What specific food safety measures are different in a food truck setting?

What kind of training do you provide? How frequent?

Current practices
of food safety

Do you keep up to date with food safety laws and regulations? How often?

training

Do you keep up to date with mandatory food safety certifications? How often?

What type of food safety training do you and your employees participate in? Is this type of training you
provide required by law or mandatory? Who provided the training? How long did the training last?
(if the training was provided by themselves)

‘What made you qualified to train your employees on the topic of food safety?

What food safety topics did you cover in the food safety training you provided?

Where did you receive the information and training materials to conduct the training?

Is food safety training important to you? Why or why not?

Do you feel confident that your customers are not worried about the safety of your product?

Attitude

Do you feel competent in providing food safety training to your employees?

Are you confident in passing inspections from country health officials? Which areas concern you and your staft?

In your experience, which food safety violations have you seen being committed on a food truck?

What specific areas need more attention when compared to general food safety?

Which food safety practices have you spent time correcting?

Specific food

focus on?

If you were to consult someone on operating a food truck what would you suggest the food safety training

safety measures

employees?

What do you think are important topics to be included in food safety training when training food truck

Do you feel that your general food safety training is sufficient for a food truck environment?

What training techniques would I witness during your food safety training?

Of the 25 food truck owners and managers who were
interviewed face-to-face, 20 (80%) were ServSafe certified
either through the 8-h classroom training (75%) or the
online training (25%). All participants stated that they
followed training requirements set forth in their respective
city, where in each of the cities represented by the
interviewees, a manager on duty is required to complete
ServSafe or the Certified Food Safety Manager program.

Attitudes towards food safety training

Participants in the focus groups revealed their attitude
toward food safety training. As Tuble 2 shows, food safety
training was viewed as a necessary aspect of the industry
and an essential phase of the operation of a food truck
business, even though a few of the participants regarded
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it as “something that is not enjoyable.” Participants who
have received food safety training commented that the
training has boosted their confidence in serving safe food
to their customers. Three participants (14.3%) further
indicated that they have confidence in their chefs and their
personal skills to perform proper food handling practices
because they have been trained in this aspect. None of the
participants felt that they should conduct extra training
other than what the city or county mandated.

Food truck owners and managers in the face-to-face
interviews discussed the completion of the required
training in their individual cities. One participant
commented that food safety training was not necessary
because his business has never had a food safety violation
during the inspection. Similarly to the focus group



TABLE 2. Attitudes of food truck managers/owners toward food safety training

Themes Selected Quotes

taught me what I need”

FG1: “The training I have received from ServSafe is researched and proven so I am confident they

Confidence
trained them properly”

FG22: “I am confident in my chefs and handpicked them. They feel their culinary school experience has

FG14: “I am confident in handling food safely due to my culinary school experience.”

FG13: “I am not interested but the training is a necessary””

FG2S: “The training is needed because everyone thinks running a food truck is the new money maker.”

Training necessity

FG16: “(The training is) needed to keep guest’s safe from people with no training.”

FG18: “Training is necessary to keep consumers safe from non-educated cooks.”

FI10: “... we have never been given a violation so I don’t feel the need to spend money and time on
training when we have not had any violations.”

Minimum requirement

of city/county that we have to do extra training.”

FI1: “My truck follows the required regulations in the areas we operate and none of those areas stated

Notes: FG, focus groups; FI, face-to-face interviews.

participants, none of the participants would go above and
beyond the minimum training requirements set forth by
their city or county.

Challenges for providing food safety training

In the focus group sessions, time was discussed (23%)
and determined to be a major issue related to food safety
training provisions. One manager who utilized ServSafe as a
training method stated that “The training is time consuming
and it cost the loss of a whole day.”

The need for monetary resources was discussed by four
food truck owners and managers (16%) during the face-
to-face interviews as a barrier to training employees on a
monthly basis. The lack of adequate facilities is an additional
setback that was identified as a barrier to providing training
on a monthly schedule. For example, one participant stated,
“I'have no location to have my staff all be in the same place.”
It was mentioned by 15 (71.4%) food truck owners and
managers in the face-to-face interviews that the physical
layout of the truck also added to the problem of conducting
the training sessions (e.g., “The layout of a food truck makes
it a problem to train, it is way too tight for employees to be
cramped in there to train...”). Owners and managers that
prepared food in a commissary kitchen stated that they did
not want to pay extra out of their pockets to use or rent the
kitchen for training purposes.

Food safety training methods
In addition to ServSafe training either through traditional
classroom or online settings, other training methods used

by the participants in the focus groups to expose their
employees to food safety training included role-play and on-
the-job-training. As seen in Table 3, the participants in the
focus groups felt that time-saving solutions for training were
needed so that they would be more motivated to implement
the training on a regular basis. It was mentioned by two
participants that having a smartphone or tablet application
would be something that they could incorporate into their
training for menu planning and cooking. Additionally, the
participants in the focus groups discussed the use of visual
aids on the food truck as a training method.

Food truck owners and managers in the face-to-face
interviews revealed similar opinions on the training
methods, with one of them specifically commenting on the
lack of food safety apps that facilitated the process of getting
certified. Another interviewee discussed the value of “mock
situations” so that employees are more exposed to various
scenarios related to food safety. A few participants further
discussed the importance of utilizing role-play techniques
before each shift or lineup. Role-playing prior to beginning
a shift brings greater awareness and reinforcement in the
execution of safety practices by the employees, according to
one participant.

Food truck food safety practices and concerns:
Equipment

The participants in the focus group sessions were
asked to discuss their views on the aspects of food safety
practices and concerns that are specific to the mobile food
environment. As Table 4 shows, equipment was discussed
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TABLE 3. Current and preferred food safety training methods of the food truck owners

and managers

Themes Selected Quotes

FG18: “I do arole play and I pretend as if 'm the inspector.”

FGS: “We have meetings and I'll role-play or ask questions.”
Role play/ mock FI3: “We role play on communication it’s vital in the tiny environment.”
situation

experience of the staff”

FII7: “Communication is something that should be focused on, in that tight of an environment something
can go wrong if staff is not trained. A mock situation in my experience works well when enhancing training

FG21: “I train my staff on cooking techniques and how to cook my food.”

On-the-job training

FI3: “I think my staff should have training topics every day. This will keep them always thinking about food
safety. I show them new recipes and I think throwing in a little lesson weekly would keep them informed.”

FG20: “An app of some sort from ServSafe® would be useful and save time.”

FG2: “Time is valuable since everyone has a smartphone or tablet it makes sense for us to have an app.
That would make life easier they could log on take the exam and done””

Smartphone app

the certification.”

FI6: “Since time is always valuable and everyone has a smartphone or tablet, I'm surprised there is not a
food safety app. This would make life a lot easier have my employees log on take the exam and complete

FGS: “Visualize processes like handwashing.”

Visual aids

for plating.”

FG9: “I think visual charts are helpful for temperatures, I use them to remind them if I'm not there

FI8: “Pictures can remind staff of what to do.”

Notes: FG, focus groups; FI, face-to-face interviews.

(66.6%), with particular attention to the temperature of
the equipment, which includes ensuring that the (cooking
and refrigeration) equipment is able to reach correct
temperatures and maintain those temperatures (23%),
and modifying equipment to fit the needs of a food
truck business (8%). During the discussion, participants
mentioned that, depending on the type of food served
or the previous use of the truck, equipment changes or
modifications were inevitable. One example brought up in
the discussion was an old ice cream truck that needed an
equipment modification because it would be used to serve
hot food items (e.g., “We serve crepes so we had to modify
the electric to have enough power to operate with the
coolers since our truck was an old ice cream truck”).
When discussing the food safety practices and concerns
in regard to food trucks, the participants discussed the
modifications made to their kitchen equipment in order
to conform to their own operation. The cleanliness of
equipment was discussed by five interviewees (20%). The
cleanliness of the immediate area outside a food truck was
deemed an important consideration as well. It was noted by
one respondent that consumers view the cleanliness of the
outside of the truck when choosing which truck to purchase
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food from, just as a consumer would not choose a restaurant
with an undesirable appearance.

Food truck food safety practices and concerns: Cleaning
In addition, cleaning was found to be a critical measure in
operating a food truck. Cleaning (57%) was an important
aspect due to the mobile nature of the food service and
the occasional storage of food outdoors. The participants
discussed that food trucks that are not properly cleaned
after each service and leave food residue would draw
pests. Furthermore, the cleaning of cooking equipment
(41.6%) was identified as a challenge. In some instances,
the appropriate room for a dishwasher is not available
or the power supply to support a dishwasher is lacking.
Another challenge identified was the lack of time to wash
pots and pans by hand, as the customers expected to receive
their food in a short amount of time. One participant
commented that his food truck has extra equipment on
board in order to avoid the extra cleaning work on the food
truck. Participants also noted that they have to be careful
when cleaning the pots and pans on the food trucks to avoid
cross-contamination, since dirty, contaminated pots and
pans can be in close proximity to the food being served.



TABLE 4. Food truck food safety practices

Themes Selected Quotes
Cleaning
FI6: “Every time after we are open I clean the outside of the truck so that we are always ready. I think
Pest problems . »
that this will also help keep pests away...
. . FG17: “There is no dishwasher like a restaurant kitchen, so having enough pots and pans is important,
Dishwashing , - . »
as we can't really hand wash them in time when serving food.
Contact surfaces FG14: “Contamination of surfaces with collecting money, cards and then serve food.”

Storage of cleaners/
chemicals

FG23: “The layout and space of the truck makes it difficult to properly store chemicals and a lot of the
times I keep them off the truck.”

Handwashing

Water temperature FI15: “Enough power to heat water for handwashing.”

Time to wash hands FG25: “If I am busy with a line I can’t walk off the truck to wash my hands.”

Public restrooms FG19: “The good areas to sell usually not within the 200-ft. requirement to use public restrooms.”

Use of hand sanitizer

FI10: “In some areas, only hand sanitizer is required.”

Equipment

Equipment modification

FI9: “The biggest modification was making our fryer able to fit inside of our truck. It was hand welded
together and works perfect.”

Temperature of the

FI1: “Since we serve crepes we had to modify the electric so that we could have enough power to
operate along with the coolers since we bought our truck from an old business that served ice cream.”

equipment « S 8 —
P FG8: “Generator at certain sizes can’t run a cooler, flat top and water heater for handwashing;
FI17: “Power safety is important since I personally have been cited by the fire department. They inspect
Power/gas safety oW ”ty mp ' P Y hav Y P Y nsp
trucks in my area.
Permits
FI19: “Itis not necessary to obtain different permits for different areas. Unfortunately, due to the nature
of the business, it’s what we have to deal with. It is our responsibility as owners to keep up with the ever-
Multiple permits changing laws”
FG16: “Business license, parking and about fifty other permits you need but a few places nothing about
food safety”
Up-to-date FI7: “Keeping up to date with permits, many trucks let their certifications expire and serve where they
P will not get ticketed.”
Enforcement FI15: “I travel mostly to food truck events and take care of the permits and most of the time inspectors
are not going to come out during very busy periods.”
Inspections

Fire department

FIS: “Fire department regularly inspects our gas and electric to ensure safety”

Commissary kitchen

FI20: “Commissary kitchens are inspected and I could get in trouble for something I didn’t do.”

Location

FG14: “If not inspected every year its owner’s responsibility to let health inspector know where they
are located”

Note: FG, focus groups; FI, face-to-face interviews.

Food truck food safety practices and concerns:

Handwashing

Another important concern related to food safety of
food trucks that was discussed was handwashing (61%).

Several issues relevant to handwashing that were discussed
by the participants included water temperature, lack of
time to wash hands, using hand sanitizer instead of soap,
and running out of water or soap on the truck. Two
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managers discussed an example of their circumstances. In
their service location, the law states that food trucks are
only required to park within two hundred feet of a public
restroom and are not required to have a handwashing sink
on the truck. Therefore, this particular regulation poses a
challenge to park close enough to a public restroom and
allow employees ample time to be able to walk off the truck
and wash their hands. Some participants (14%) have come
up with another solution, which is to allow their employees
to use hand sanitizer instead of washing their hands.

Food truck food safety practices and concerns: Permits
The discussion by five of the participants further
emphasized the issue of permits and licenses (20%).
The participants stated that it was a struggle to meet the
regulations while operating within multiple municipalities;
therefore, the preference is to operate in a municipality
with less stringent regulations. In addition, several cities
and communities within a county have different criteria
in issuing a permit, making it difficult to run a food truck
while being in compliance with all mandated rules. Many
municipalities have enforced heavy fines on food truck
operators who failed to follow rules of obtaining permits,
which is discouraging to owners. Several participants (20%)
discussed the lack of city or county health officials who
inspect their food trucks on a regular basis. In this case, a
fire department was mentioned by owners and managers as
the entity that does the inspection on food trucks.

DISCUSSION

Food truck operations continue to grow throughout
the United States, but evidence showed that many food
trucks violated critical control points that contributed
to foodborne illnesses (46). Consequently, a proactive
approach in the awareness and prevention of foodborne
illness in this sector of the food service industry is needed.
This study explored food safety training in the food truck
industry, including the food truck owners’ and managers’
attitudes toward food safety training, the challenges to
training, and the current and preferred training methods.
This study also sought to identify food safety practices and
concerns specific to the food truck sector.

ServSafe is a food safety certification program commonly
used by the participants. However, the majority of
municipalities only accept the ServSafe course certification
administered in a classroom setting (11), which the
participants found to be an inconvenience. Attending
ServSafe is sometimes considered a hardship, as it not
only may reduce business revenue but is perceived by the
participants to be costly. The participants indicated that
they only went through recertification every five years, as
required by the law.

The attitudes of food service operators towards food
safety has a significant impact on the food safety culture
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with reference to the operations and implementation of
food safety programs (18). Previous research has shown
that positive management attitudes towards food safety
training provided employees assurance to perform their job
correctly, which could result in decreasing the number of
foodborne illnesses (2, 13, 22, 24, 29). Roberts and Barrett
(3S) found that restaurant managers realize the benefits of
food safety training, including how it may ensure that safe
food is served to customers, maintain the reputation of
their operations, and increase their employees’ awareness
towards food safety protocol. The findings of the present
study supported the value of food safety training as a means
to increase the confidence, knowledge, and skills of food
handlers to provide and serve safe food to their customers.
The participants utilized various food safety training
methods in their food truck operations, including role-
play, mock situations, and on-the-job training. Training
approaches such as these are conducted on-site and have
been found to improve knowledge retention (47) while
reducing costs related to time. The study found that
participants were interested in a food safety app that allows
training access via a smartphone or tablet. Due to the
mobile nature of the food truck operation, a food safety
app would offer food truck operators greater flexibility to
train their employees. Such a potential app may alleviate the
issue of time restraint and allow employees to quickly access
food safety information and refresh their knowledge at their
convenience. Additionally, participants used visual aids to
emphasize and reinforce food safety awareness with their
employees. Visual aids are useful reminders that operators
can post to foster food safety practices (40). Food safety
apps and visual aids that are user-friendly and tailored to
the needs of the food truck industry may be created to
increase food safety training about food truck operation.
The participants in this study indicated that attention
needs to be paid to several food safety practices unique to
food truck operations, concerning such topics as cleaning,
handwashing, equipment, permits, and inspections,
concerns which were consistent with previous literature
(30, 31, 41, 46). Regarding cleaning, participants
commented that thorough cleaning of food trucks is
important to keep pests away. Several cities or counties have
taken extra effort to prevent issues with pests. The cities
of Denver, CO, and Los Angeles, CA, and the District of
Columbia require food trucks to have a permanent sliding
screen on their serving window in order to keep pests from
entering the truck (5, 7, 9, 11). The storage of materials and
placement of items is another critical facet of food safety.
Food trucks have limited space, thereby posing a dilemma
in finding adequate storage for necessary materials. One
participant stated, “The layout of the truck and space make
storing of chemicals a challenge.” Another participant
commented, “Unlike a restaurant that can have a dedicated
room, we have to ensure it is safe on the truck.” According



to the FDA Food code, chemical substances used for
cleaning and maintenance must be stored away from food
(43, 44), which could be a challenge for food trucks with
limited space. A carefully designed layout in the food truck
is crucial to maximize the use of limited space.
Handwashing remains another top food safety concern.
For example, it is difficult to maintain the proper
temperature of water for handwashing. Many food truck
operations depend on an electric generator to power
equipment and to heat water to the necessary temperature
for the requirements in food preparation. As stated by one
participant, “Generator at certain sizes can’t run a cooler,
flat top and water heater for handwashing.” Because of
this, many participants opted to use hand sanitizer for
hand cleaning, even though hand sanitizer is not a suitable
substitute for handwashing. The FDA Food Code (42, 43,
44) states that hands must be washed at a temperature of
100°F and specifies that the use of hand sanitizer may be
applied in addition to handwashing. Participants were aware
of these requirements but stated that they could not always
be in compliance with these standards, which is similar
to findings by Samapundo et al. (37) that showed proper
handwashing did not always occur. Moreover, outdoor
environments can create a problem when addressing the
handwashing requirement due to the lack of running
water on food trucks, as well as having the proper water
temperature for handwashing and sanitizing utensils
and cookware (27, 32, 46). As stated in previous studies,
handwashing is a critical area to be emphasized because of
its value in reducing foodborne illness (15, 17).
Equipment modification was another unique area
identified by the food truck owners and managers as essential
to the food truck sector. A few participants indicated that
they modified equipment to meet the needs of their business,
even though the modification may not meet the approved
standards set by the FDA. In certain locations where food
trucks operate, the food preparation and cooking equipment
in the food trucks must be inspected by the fire department.
The fire department will take notice of any defects in the
modified equipment, but not a health inspector. Because of
this, the modified equipment may not meet the food safety
requirements for equipment, such as reaching the correct
temperature for handwashing, coolers holding the right
temperature for cold food, or heating food to the proper
temperature (31). Additionally, an increase in self-modified
equipment causes concern in the area of fire safety. The lack
of standards and ineffective inspections is a public safety
concern because food truck explosions from propane tanks
have occurred in several cities in the United States, especially
for those trucks that are unlicensed and have modified
equipment (32). Regular inspection and monitoring from
both health inspectors and fire marshals are recommended
to make sure the modified equipment meets the standards to
reduce food safety issues and fire hazards.

The power supply on a food truck is a unique challenge
that is not guaranteed as the vehicles could be on the move
and must solely rely on the generators (31). This could
increase the risk of foodborne illness, as statistics showed
that food trucks with malfunctioning refrigeration units
and improper handwashing were major causes of foodborne
illness (24, 31, 46).

The present study revealed that routine inspections in the
food truck sector are not being performed regularly. The
mobile nature of a food truck makes it difficult for health
inspectors to locate the food truck while it is in operation.
Locating the food trucks is a time-consuming process which
adds additional work hours for health inspectors (46). On
average, brick and mortar businesses are inspected every
6 months by the health department (44). However, food
trucks may not be inspected with the same frequency; in
fact, in the present study, a few participants stated that they
have yet to be inspected by health inspectors. This finding
was similar to previous research by Vanschaik and Tuttle
(46). These investigators found that the food trucks were
inspected when they were not in operation, and therefore,
it was not possible to evaluate food and water safety risk
factors associated with the food trucks. Routine inspections
are necessary in order to protect the general public from
health risks, and if food safety violations are reported,
further investigations should take place to determine the
root cause of these violations.

Limitations and recommendations for future research
The limitations of the study include the following. The
majority of the participants in the focus group interviews
were from the southeastern region of the United States,
and the participants in the face-to-face interviews were
from four cities (i.e., Atlanta, Birmingham, Miami, and
San Francisco). Due to geographical limitations and
lack of consistency in the laws in the food truck sector
throughout the country (48), the results of the study
should be cautiously generalized beyond this geographic
region. Future studies may include food truck owners
and managers from a broader geographical base in order
to gain a larger perspective concerning the issues related
to food safety training and practices in this sector of the
food service industry. In addition, the sample size was
small because some food truck operators did not provide
their correct contact information on the websites, or their
business operation may have been suspended during the
data collection period. Future studies may utilize a different
sampling method, such as snowball sampling, to recruit
more participants. It should be noted that certification of
food safety was self-reported. Even though focus groups and
face-to-face interviews provide the advantage of allowing
researchers to observe social cues and body language of
the interviewees (34), the results of this study may be
affected by social desirability. A future study may include
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an observational approach in order to verify the food safety
practices as reported by the participants.

CONCLUSIONS

The food truck business has been growing at a rate of
6.8% annually from 2014 to 2019 (19). In 2019, food truck
operations generated a total revenue of $1 billion (19).
Research studies in this type of food service point out the
need for improvement in food safety practices among food
truck operators in order to prepare and serve safe food to
the public (15, 46). The responses in the current study
indicated that previous food safety training was received by
all participating owners and managers. ServSafe certification
was the most popular instructive means from which owners
and managers received their training. The current study
identified several challenges that food truck operators face
when providing food safety training, including lack of time,

sufficient funds, and accommodating facilities. These barriers
to providing proper and adequate food safety training need
to be addressed to ensure that the public is protected against
foodborne illnesses. Several preferred training methods and
solutions were identified that may assist in alleviating the
challenges involved. The use of a smartphone or tablet app,
appropriate visual aids, or creative role-play activities can
serve as useful training methods. Barriers to providing proper
food safety training occur in food service, and incorporating
these suggested practices may help alleviate some of these
barriers. The main themes identified by the participants in
this study that relate to food safety practices were cleaning,
equipment, handwashing, inspections, and permitting.
Policy makers should pay attention to these areas of concern,
making sure new rules and regulations are enacted and
implemented to reduce the risks of foodborne illness in the
food truck industry.
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