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ABSTRACT

This study analyzed restaurant consumers' food safe-
ty-related reviews on social media. The research questions 
were what: 1) terms do customers use to communicate 
their food safety concerns, complaints, and satisfaction 
in online reviews? and 2) are categories of perceived 
food safety risks? A data collection tool, Yelp Application 
Programming Interface, was used to search New York City 
restaurants serving foods commonly consumed and requir-
ing time and temperature control to maintain safety (e.g., 
salads, burgers). Using Python programming language, 
researchers collected 273,615 customer reviews from 
Yelp. Reviews were cleaned, and 276 customers’ food 
safety-related reviews retained within the 3-month study 
period. Both manual and AI-driven computer-assisted data 
analysis software were used to analyze customers’ food 
safety reviews. Analysis revealed that different customers 
used the same terms to communicate different mean-
ings. The findings also included seven themes customers 
used to communicate their perceptions of food safety in 
restaurants, including 1) pests and insects, 2) personal 

hygiene, 3) overall restaurant cleanliness, 4) foreign ob-
jects, 5) food temperature, 6) food quality, and 7) allergy 
concerns. Based on the findings, actions are suggested for 
restaurant owners and food safety professionals to avert 
potential unforeseen financial impacts for the business due 
to negative food safety reviews.

INTRODUCTION
Restaurant industry and food safety

The restaurant industry plays a substantial role in the 
United States economy (7). Restaurant sales were $966 
billion in 2022, $1,049 billion in 2023, and projected to be 
$1,106 billion in 2024 (33). For continued sales increase, 
ensuring that the food served to customers is safe for 
consumption remains paramount. Thus, adherence to food 
safety practices and mitigating foodborne outbreaks remain 
a pertinent issue in the foodservice industry. Although sales 
continue to increase, it is noted that between 2017 and 
2019, 81.4% of foodborne illness outbreaks were associated 
with restaurants (32). These outbreaks may occur due to 
various reasons, including contamination, food preparation 

1Iowa State University, 2302 Osborn Drive, Ames, IA 50011, USA
2Louisiana State University Agricultural Center, 293 Knapp Hall, 
Baton Rouge, LA 70803, USA 



September/October    Food Protection Trends 319

practices, or sick employees (16). According to the U.S. 
Food and Drug Administration Food Code (14), the person 
in charge is responsible for excluding and restricting sick 
employees. Arendt et al. (4) suggested the need for consistent 
communication between managers and employees about 
health policies to protect consumers from becoming ill.

Food safety is an important factor in customer’s dining 
decisions (28). In 2021, U.S. customers spent an estimated 
33.6% of every food dollar at foodservice establishments, 
including restaurants (44). Customers are willing to pay extra 
for reduced food safety risks in restaurants (3, 42). In one 
study (3), researchers found that most participants indicated 
willingness to pay between 0–30% more for food safety risk 
reduction (between 25–75% reduction in risk). Despite the 
willingness to pay extra, consumers inherently expect food 
to be safe as they assess the food safety level of restaurants to 
make dining decisions (6).

Similarly, Hodges et al. (17) explored customer-generated 
online reviews related to foodborne illness and restaurant 
cleanliness. Hodges et al. (17) found that the frequency 
of keywords related to foodborne illness and restaurant 
cleanliness decreased with an increase in restaurant meal 
prices (17). Also, Hodges et al. (17) suggested using the 
frequency of foodborne illness keywords in online reviews to 
improve food safety practices in restaurants.

Social media
The rapid development of social media has provided 

unprecedented opportunities for consumers to engage and 
communicate online (11). Reviews posted by previous 
customers are often perceived by future customers as being 
more credible and trustworthy than the content posted by 
businesses (11). Customers frequently post their experiences 
regarding food safety conditions of restaurants on online 
review platforms. Based on satisfaction or dissatisfaction, 
previous customer reviews play a crucial role in helping fu-
ture customers make dining decisions (7), therein potentially 
influencing restaurant financial performance (19).

Restaurant reviews
 Restaurant reviews may be delivered by traditional word-

of-mouth (WOM) or electronic word-of-mouth (eWOM), 
with the latter being the most common due to technological 
advancements (18). Restaurant review platforms, such as Yelp, 
allow customers to comment about their dining experiences 
to more than a hundred million visitors monthly and help 
potential customers make restaurant selection decisions (29). 
Customers use restaurant quality attributes such as service 
quality, food quality, and restaurant ambiance to form their 
perceptions of restaurants and provide either positive or 
negative WOM based on their satisfaction levels (49). A past 
study indicated that customers post positive eWOM for food 
taste, restaurant environment, and service but post negative 
eWOM for food taste, physical environment, and price (49).

Tang et al. (43) found that customers used words on 
Facebook such as “joy,” “trust,” and “anticipate” to express 
their positive sentiments about their dining experience. 
In contrast, “disgust,” fear,” and “surprise” were used to 
communicate negative sentiments. Positive eWOM helps 
potential customers trust a brand, make purchase decisions, 
and give the brand a competitive advantage. On the other 
hand, negative eWOM has a detrimental effect on brand 
image and is linked with service failure (1). Thus, restaurant 
managers must consider positive and negative WOM to build 
customer’s trust and ensure a positive brand image.

Food safety and customer reviews
Customers respond to information about food safety 

postings online (i.e., outbreak information), share the 
information with friends and families, take action, and 
post emotional responses and questions based on their risk 
perceptions (2). In restaurants, customers use several visible 
and observable cues to form their opinions (28). Restaurant 
customers perceived that restroom cleanliness showed the 
overall sanitation of a restaurant (21), and clean restrooms 
were regarded as one of the most critical factors influencing 
satisfaction, revisit intention, and positive word of mouth 
(22). Other visible areas that provided restaurant cleanliness 
cues included clean serviceware, a clean dining room, and 
a clean menu (22). Liu and Lee (28) found that customers 
choose restaurants with good hygiene standards (e.g., clean 
restrooms, tableware, and serving utensils) rather than 
restaurants with tasty food at a reasonable price.

The importance of food safety is also resonated with 
government-led food safety inspection of foodservice 
operations and the publicly-available inspection results 
across countries. Visual elements (e.g., face emojis) are used 
to present food safety inspection reports to customers in 
Denmark (10) and Finland (12, 46). In contrast, countries 
like the United Kingdom (15) and Australia (34) use a 
numeric grading format to present food safety inspection 
results. In some parts of the United States (e.g., the target 
location for this study, New York City), the letter grading 
scale (i.e., A, B, or C) is used to present food safety inspection 
results to customers (20, 30). Vanio et al. (46) found that 
the inspection grade influences customers' behavioral 
intentions to dine at a restaurant, and customers are less likely 
to patronize a restaurant if they perceive higher food safety 
risks from inspection reports (46). Unlike inspection reports 
prepared by food safety experts, customers post their food 
safety risk perceptions using online review platforms (e.g., 
Yelp) to express their online evaluations using star ratings 
(23). Park et al. (39) found that nonchain quick-service 
restaurants had higher Yelp ratings than chain full-service 
restaurants. Researchers compared restaurant inspection 
reports with corresponding star ratings on Yelp and Google 
reviews (23). They found that restaurants with fewer critical 
violations tend to have higher star ratings on Yelp and Google 
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review websites (23), indicating that customer perceptions 
of food safety risk in restaurants align with food safety 
inspection reports (23).

Additionally, Nsoesie et al. (37) used foodborne illness-
related reviews on Yelp to monitor the foodborne illness 
and outbreak from the CDC. They found that the foods 
implicated in foodborne illness reported by the CDC 
correlated with the reviews from Yelp (37). Therefore, 
customer reviews may provide useful foodborne illness-
related information for government agencies.

Impact of customer food safety review on business
Customer WOM impacts the restaurant business, given 

that restaurants offer experiential products (i.e., foods) that 
are difficult to evaluate before purchase (49). Yim et al. (48) 
indicated that online customer reviews about the quality of 
food and services influenced restaurant’s online popularity. 
Positive eWOM increased customers’ purchase intention 
for both strong and weak brands (47). In addition, Wang et 
al. (47) suggested that an increase in the number of reviews 
(review volume) increases the number of restaurant customers 
and profitability (47). Also, Kim et al. (19) investigated 
a regional restaurant chain with more than 70 restaurant 
operations. They found that the number of reviews impacted 
net sales, guest counts, and average check of the restaurant. 
Therefore, a positive relationship exists between the number of 
reviews and restaurant financial performance (19).

Online review ratings are also reported to impact 
restaurant revenue positively (29). Luca (29) noted that 
a one-star increase in restaurant customer rating on Yelp 
leads to a 5-9% increase in revenue. Given the importance of 
online reviews, restaurateurs may benefit by improving their 
food safety practices and keeping high restaurant ratings, 
as higher ratings increase revenue and generate a higher 
return on investment (19). While monitoring and enforcing 
food safety practices by state and local health departments 
are one motivator for restaurateurs as a potential negative 
consequence, the benefits to bottom-line financials may be a 
positive motivator for prioritizing food safety practices.

Therefore, the purpose of this study was to 1) identify the 
terms customers used to communicate food safety concerns, 
complaints, and satisfaction in their online reviews and 2) 
investigate what categories of food safety risks are perceived 
by customers. Although restaurant customer reviews and 
their attributes have been extensively investigated in previous 
studies, research has yet to be done analyzing restaurant 
customers' food safety-related reviews on social media 
platforms. This study, therefore, aimed to fill that gap by using 
a qualitative approach to understand restaurant consumer 
perceptions of food safety posted on an online review 
platform, Yelp. Reviews from restaurants serving food that 
require time and temperature control for safety (TCS) within 
New York City (NYC) were used in this study. Specifically, 
the research questions were as follows:

1.	What terms do customers use to communicate their 
food safety concerns, complaints, and satisfaction in 
their online reviews?

2.	What categories of food safety risks are perceived by 
customers?

This study’s novelty lies in being the first to comprehen-
sively assess customer food safety reviews to generate insights 
for restaurateurs and food safety professionals to improve 
restaurant food safety practices. In addition, this study uti-
lized a manual analysis and an AI-driven analysis tool, NVivo, 
to analyze customer reviews. This novel approach may assist 
food safety researchers in utilizing artificial intelligence-based 
programs to analyze qualitative data and provide insights for 
restaurateurs and foodservice professionals on how custom-
ers communicate their food safety concerns and respond 
accordingly to prevent unforeseen financial implications.

MATERIALS AND METHODS
Sample selection

 New York City (NYC) was selected as the study area for 
several reasons. First, the restaurant industry in NYC is one of 
the largest and fastest-growing industries in the United States 
(38). It is also a food tourism destination that offered global 
cuisines to 56.7 million visitors in 2022 (35), and visitors 
spent an estimated $46 billion annually (38). The food safety 
condition of a restaurant is essential in tourists' destination 
selection (26, 40). Therefore, this study focused on all NYC 
restaurants serving foods requiring time and temperature 
control for safety (TCS) ; those were selected from Yelp 
categories of salads, delis, seafood, burgers, and tacos.

Data collection
The data collection period was from June 1, 2022, to 

August 31, 2022. The study period was selected because 
it is peak tourism season in NYC (45). Customer reviews 
from NYC restaurants posted on Yelp were collected using 
Python. Yelp Application Programming Interface (API) was 
used to search for restaurants, using the location keyword, 
‘New York City,’ and the categories keyword, ‘salads,’ ‘delis,’ 
‘seafood,’ ‘burgers,’ and ‘tacos’. All collected reviews were then 
manually assessed for posted date to select those reviews 
in the study period as Yelp API did not allow for selecting 
reviews within a certain date ranges.

In total, 273,615 reviews were collected and manually 
cleaned. Of these reviews collected, 268,200 were outside 
the study period ( June 1, 2022–August 31, 2022), and 
excluded, leaving 5,415 reviews. Furthermore, 5,139 reviews 
were excluded from the dataset as they were not food 
safety-related reviews (e.g., reviews related to service quality, 
information quality, order quality, and timeliness quality), 
leaving only food safety-related reviews (e.g., reviews relating 
to food quality). In total, 276 food safety-related reviews 
remained included in the final dataset for analysis from 199 
restaurants. (Fig. 1).
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Data analysis
Researchers analyzed the final dataset to identify custom-

ers' terms for communicating their concerns, complaints, and 
satisfaction in online reviews. Similar to the process identi-
fied by Merriam and Tisdell (31), researchers employed a 
phenomenological approach, which studies people's shared 
experiences, to analyze the data. As such, researchers read 
entire reviews to gain insight into the customer’s experiences 
and then categorized reviews accordingly. In addition, by 
employing a strategy called bracketing, where prior opinions 
or views are temporarily set aside (31), researchers gained 
a better understanding of individuals' experiences and 
extended their objective comprehension of the phenomenon 
of interest (31). Therefore, researchers’ analysis of reviewers’ 
experiences were solely based on the insight gained from 
interpreting and understanding the customer’s experiences. 
Researchers employed this strategy to recognize the essence 
of customers' terms in communicating concerns, complaints, 
and satisfaction.

To address the second research question, researchers 
employed three stages for data analysis (Fig.1). The first 
stage involved the method used in past studies (24, 25 ) to 
gather an initial list of food safety items from existing food 
safety literature (e.g., (6) and (28)). Examples of these items 

included: foreign object found in food or drink (6) and clean 
utensils (28). The second stage used the list to capture texts 
aligned with the terms, which were then coded for analysis. 
The second stage was similar to the process used by Alban 
et al. (2) and in alignment with the process identified by 
Merriam and Tisdell (31). At this second stage, researchers 
read the final dataset (i.e., food safety reviews) line-by-line 
to get familiar with the text, utilized manual analysis to label 
the text with various codes aligned from the first stage, and 
grouped text segments by themes and sub-themes. Some text 
segments aligned with multiple codes and were represented 
more than once.

The third stage involved further analysis using a computer-
assisted data analytics software (CAQDAS), NVivo. NVivo 
is an artificial intelligence (AI) driven tool that not only 
confirmed manual analysis but utilized advanced algorithms 
and machine learning capabilities to provide a deeper 
understanding of the interrelationships between codes.

RESULTS
Terms communicating food safety concerns, 
complaints, and satisfaction

In total researchers analyzed 276 customer food safety-
related reviews on Yelp. Using a phenomenological 

Figure 1. Data cleaning and analysis stages.  
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approach, the study uncovered the terms customers used 
to communicate their food safety concerns, complaints, 
and satisfaction in online reviews. To communicate food 
safety concerns, customers used 'questionable' and 'poorly 
managed' (each word appeared once). They also used ' fishy' 
(appeared seven times), 'old taste' (appeared three times), 
'cold' (appeared fourteen times), 'slimy' (appeared two 
times), and 'disgusting' (appeared four times) to express 
their complaints. To communicate satisfaction, they used 
'piping hot' (appeared four times), 'welcoming' (appeared 
five times), 'maintained' (appeared two times), and 'pleasant' 
(appeared two times). While restaurant owners may easily 
understand some of these terms, the term 'fishy' may not be 
easily understood as different customers use it in different 
contexts to communicate different meanings. An example 
review where customers used the term is as follows:

“…while I was excited to try the crab and pork soup 
dumpling, the crab had a strong fishy taste, so I unfortunately 
didn't enjoy them…”

Researchers utilized the bracketing strategy to analyze the 
review above to understand the essence of the term 'fishy' in this 
context as 'not fresh.' Whereas, in the review below, the term was 
used differently to communicate positively about the seafood.

“They have an oyster bar, and you can tell it all is very fresh. 
Nice, light, and fishy…”

Thus, the terms customers use in one context may be used 
to communicate a different meaning in another context.

Customer food safety risk perceptions in online reviews
A total of seven themes (Table 1) were identified as 

the food safety risk aspects perceived by customers in 
restaurants, including 1) allergy concerns, 2) food quality, 
3) food temperature, 4) foreign objects, 5) overall restaurant 
cleanliness, 6) personal hygiene, and 7) pests and insects.

The most frequent themes were “food quality” (207 text 
segments) and “overall restaurant cleanliness” (102 text 
segments). The most frequent code references under these 
themes were fresh food (136 text segments), clean interior 
and outdoor (54 text segments), and restroom cleanliness 
(32 text segments), respectively. Example review content for 
each theme is presented as follows.

Allergy concerns: Comments regarding allergy concerns 
were often related to cross-contact. Customers appreciated 
restaurant employees who gave attention to their allergy 
concerns and regarded restaurant employees who lacked 
attention to their allergy concerns as a risk to life. Examples 
of review content included:

“…The staff really goes beyond and above for their customers- 
was dining with a friend with celiac and the waitress ensured that 
their allergies were noted…”

“…I told the waiter that I had a health condition and couldn't 
have that starch in my food. They took the food back and 
returned it with mashed potatoes on the side but had just plated 
it separately with the same meat. I had to wipe it down with my 

napkin and still ended up getting very sick. For those with more 
serious allergies, this could be a serious risk to life…”

Food quality: Customers commented on the restaurant's 
food quality. They gave positive reviews for fresh, clean, 
and perfectly cooked food; negative reviews were about not 
fresh, dirty, raw, undercooked food, and food poisoning. 
“Fresh” was primarily associated with food smell, taste, and 
appearance. Examples of review content included:

“…They (oysters) were very fresh and delicious with a nice 
ocean aftertaste. They were also very clean with no sand or shell 
bits in there at all…”

“…All dishes were fresh and excellent! I am not surprised that 
the restaurant was crowded and others around were empty. Care 
and a high quality and attentive service go a long way...”

 “…Food poisoning. Yes - the pastrami meat does taste good 
and is juicy. But we ended up getting sick because of it. It really 
breaks my heart to see my wife and kids vomiting up their food, 
especially when the days of vacation are so precious…”

Food temperature: Customers paid attention to food 
temperature and gave positive and negative reviews about 
hot, cold/warm food, respectively. Foods described as hot 
were those served at the appropriate serving temperature 
while those described as cold or warm were served at an 
inappropriate serving temperature. Examples of review 
content included:

“…This place is such a hidden gem!!! All the food tastes 
delicious and authentic. It's real soul food that comes to your 
table freshly made and piping hot…”

“…We came for a birthday celebration and everyone's food 
was cold…”

“…Now about the food, my husband and I ordered the xxx 
breakfast and sausages, and bacon was lukewarm. Nothing on our 
plate was hot…. Worst part was the lukewarm corn beef hash…”

“…How can you fry chicken and still have it warm on 
the inside. I can almost guarantee the chicken wasn't cooked 
thoroughly. My stomach is turning over right now…”

Foreign objects: Customers wrote negative reviews when 
they found unexpected objects in their food. Foreign objects, 
such as hair, provided evidence that food handlers may not 
have worn hair restraints, thus increasing the chances of food 
contamination. Examples of review content included:

“…The food was okay, but I found a hair, which is half white 
and black, in the fried calamari.

“…The oysters were very sandy, pls clean them properly…”
“…The oysters were fresh, but some of them still had sand/

debris in them that we had to spit out which ruined the 
experience…”

Overall restaurant cleanliness: Customers observed the 
cleanliness of the interior and exterior of the restaurant 
environment, including food and non-food contact surfaces. 
Examples of positive and negative review content included:

“…The restaurant is so bright and festive it feels like you have 
magically landed in the Caribbean. It's like being at Grandma's 
house for dinner-- clean, warm, intimate, and welcoming…”
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TABLE 1. Themes, sub-theme, and codes of food safety-related reviews

Themes Description Codes Example Quotes Frequency of 
Text Segments

Allergy concerns

7

Any statement about 
customer’s allergic 

concern

Negative attention to 
allergy concerns

"...I am vegan and have a severe 
allergy to all onion and garlic 

and told my server… and 
promised there wasn't any in 
the spring rolls. 15 minutes 

later I was sick and had to run 
home to take medication..."

5

Positive attention to 
allergy concerns

“…The staff really goes beyond 
and above for their customers- 
was dining with a friend with 

celiac and the waitress ensured 
that their allergies were 

noted…”

2

Food quality

207

Any statement about the 
freshness of food

Fresh food

"…No fishy smells, taste, or 
oceanic debris found in any of 

what we ate. Everything was 
super fresh..."

136

Not fresh food

"...the biggest problem on the 
plate was definitely the salad…

the greens were long past its 
prime and rotting..."

28

Any statement 
about perfectly or 
undercooked food

Perfectly cooked food
"…Friendly and professional 
service…Very clean and food 

was cooked perfectly…”
26

Any statement about the 
food quality Raw food served 

“...They served us complete raw 
pork soup dumplings… not 

just undercooked...”
1

Any statement 
about perfectly or 
undercooked food

Undercooked food

"... the salmon was not cooked 
all the way through, and we 

had to send it back. We heard 
the diners next to use complain 

about how terrible the food 
was …"

1

Any statement about 
the presence of dirty or 

debris and how clean 
the seafood is

Dirty seafood

“…Everything was amazing… 
except the happy hour oysters. 
They came dirty I had to send 

them back …”

3

Continued on the next page.
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TABLE 1. Themes, sub-theme, and codes of food safety-related reviews (cont.)

Themes Description Codes Example Quotes Frequency of 
Text Segments

Food quality

Any statement about 
the presence of dirty or 

debris and how clean 
the seafood is

Clean seafood

“…The oysters were very fresh 
and delicious...They were also 

very clean with no sand or shell 
bits in there…”

6

Any statement about 
sickness after eating Food poisoning

“…The pastrami meat tasted 
good and is juicy, but we ended 
up getting sick because of it...”

6

Food temperature

37

Any statement about 
customers comment on 

the food temperature

Cold food
“…We came for a birthday 
celebration and everyone's 

food was cold…”
15

Hot food

“…All the food tastes delicious 
and authentic. It's real soul 
food…freshly made and 

piping hot…”

17

Warm food

“…I ordered the xyz breakfast 
and sausages, and bacon were 

lukewarm. Nothing on our 
plate was hot…”   

5

Foreign objects

5

Any statement about the 
presence of hair or sand 

in food

Sand in food

“…The oysters were fresh, 
but…still had sand/debris 

in them that we had to 
spit out which ruined the 

experience…”

3

Hair in food

“…The food was okay, but 
I found a hair, which is half 
white and black, in the fried 

calamari…”

2

Overall restaurant 
cleanliness

102

Any statement about 
cleanliness of the 

interior and exterior

Clean interior and 
outdoor

“…the interior is clean, and the 
staff is friendly…” 54

Dirty interior and 
exterior

“…We sat outdoors and…
there were a lot of flies and 
even a dead roach on the 

structure we sat on which was a 
huge turn off for the food...”

4

Continued on the next page.
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TABLE 1. Themes, sub-theme, and codes of food safety-related reviews (cont.)

Themes Description Codes Example Quotes Frequency of 
Text Segments

Overall restaurant 
cleanliness

Any statement about 
kitchen cleanliness 

Clean kitchen
“… I was very pleased to see 

the bathroom and a quick peek 
at the kitchen was clean …”

1

Dirty kitchen
“…It was such a huge 

disappointment that the 
kitchen wasn't clean enough…” 

2

Any statement about 
cleanliness of the tables 

and floors

Clean table “…This spot was great… 
clean table…” 3

Dirty table and floors

“…I was more disappointed 
by the lack of care in keeping 

the tables and floors clean after 
people left their tables…”

2

Any statement about 
cleanliness of the 

service ware
Dirty serviceware

“…The teapot and the utensils 
were dirty; the whole place 

is not clean. I would never go 
here again..."

4

Overall restaurant 
cleanliness*

Any statement about 
bathroom cleanliness 

and bathroom supplies

Clean restroom
“...the bathroom was extremely 

clean…It shows the overall 
cleanliness of the restaurant…” 

21

Dirty restroom
“…The bathroom had a cool 

neon light, … but clearly  
very dirty …”

8

Restroom hygiene 
supplies

“…dirty bathroom with 
absolutely no hand dryer, or 

napkins to dry your hands…”
3

Personal hygiene
Any statement  

about hygiene of 
restaurant staff 

Personal hygiene

“…the manager was standing 
there talking to his friends 

and smoking a cigar. People 
were eating while smelling the 

smoke from the cigar…”

1

Pests and insects
Any statement about 

the presence of pests or 
insects in the restaurant

Pests and insects
“…This restaurant is beyond 
disgusting…They sit people 
next to garbage and mice....”

3

*Overall restaurant cleanliness had one sub-theme - Restroom cleanliness 
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“…service was unnecessarily slow, but I was more disappointed 
by the lack of care in keeping the tables and floors clean after people 
left their tables…”

“…This is rather cute classic looking deli that I happened upon. I 
was a little hungry, so I figure why not It is well lit and clean…”

“…The teapot and the utensils were dirty; the whole place is not 
clean. I would never go here again…”

Most importantly, some customers perceived that a clean 
bathroom indicated the restaurant’s cleanliness. They also 
believed that the availability of restroom hygiene supplies 
contributed to restroom cleanliness and appreciated 
paper towels and hand dryers. Examples of review content 
included:

“...this is small, but the bathroom was extremely clean. I am 
funny about that kind of thing as it shows the overall cleanliness 
of the restaurant…”

“…Feels like a cool hidden situation. But the bathroom is 
clean, paper towels are nice and thick, I was a fan…”

“…very clean considering this is New York, I was very pleased 
to see the bathroom…”

“…awful dirty bathroom, with absolutely no hand dryer, or 
napkins to dry your hands…

Personal hygiene: Some customer comments related 
to personal hygiene involved their observations about the 
appearance or behavior of restaurant employees. An example 
of review content included:

“…All the tables around us were covered in plates, nobody 
cleaning tables and this manager was standing there talking to 
his friends and smoking a cigar. People were eating while smelling 
the smoke from the cigar. It was nasty…”

According to the U.S. Food and Drug Administration 
(FDA, 2021) Food Code, an employee should not eat, drink, 
or use any form of tobacco in areas where the contamination 
of exposed food, utensils, and other items needing protection 
can result (14).

Pests and insects: A customer wrote a negative review 
about a restaurant having pests like mice and linked cases 
of food poisoning from past reviews with mice inside the 
restaurant. The reviewer also recognized the impact of this 
violation on the restaurant but the manager believed that 
preventing pest issues was out of control. While dining 
outdoors, another customer also noted the presence of other 
pests and flies. However, this is expected in an outdoor dining 
setting, but there are control measures that could be applied 
to reduce such issues. Examples of review content included:

“… So, I've read through the reviews from other patrons, and I 
noticed that a good amount of people have gotten food poisoning 
…While seated I saw little Mickey Mouse ears... I asked our 
server for the manager and when he arrived, I told him that... He 
was immediately dismissive about it and stated, "well we share 
this roof with other people so we can't control that”…I made him 
aware that what he was saying was incorrect... I know several 
health inspectors, and I know for a fact this can potentially shut a 
restaurant down…”

“…We sat outdoors and while it was nice …, there were a lot 
of flies and even a dead roach on the structure we sat on which 
was a huge turn off for the food. However, that is Mother Nature 
and not the restaurants’ fault, so I am not considering it as part 
of my review…”

DISCUSSION
This study analyzed the words customers used to 

communicate their food safety concerns, complaints, and 
satisfaction in online reviews, as well as the categories of food 
safety risks perceived by customers. The findings revealed 
that customers used terms like 'questionable' and 'poorly 
managed' to communicate concerns; 'fishy,' 'old taste,' 'cold,' 
'slimy,' and 'disgusting' to express complaints; and 'piping 
hot,' 'welcoming,' 'maintained,' and 'pleasant' to convey 
satisfaction. Restaurant owners can use the terms uncovered 
in this study to inform employees managing their social 
media accounts about the language customers use online. 
This knowledge enables appropriate responses, fosters 
complaint resolution, helps preserve the business's online 
reputation, and prevents unforeseen financial implications for 
the business.

Additionally, the study found that customers perceive food 
safety risks in restaurants using allergy concerns, food quality, 
food temperature, foreign objects, overall restaurant cleanli-
ness, personal hygiene, pests, and insects. Customer reviews 
expressed both appreciation and concern about the level of 
attention that restaurant employees gave to their allergies.

Establishing proper communication among customers, 
service staff, and kitchen staff, as well as including advisories 
or food allergy information in menus, may help to reduce 
food safety concerns in restaurants. Restaurant owners and 
food safety professionals (e.g., quality assurance managers) 
may also train kitchen and service staff about the major food 
allergens. Placa (41) found that most Florida restaurants (n 
= 63 of 103) had no written policies and procedures on food 
allergies. However, some states, like Massachusetts, have 
restaurant allergy awareness laws that require all restaurants 
to include a notice on menus (13). Additionally, managers 
must have both the food protection manager certificate and 
the Massachusetts certificate of allergen awareness (13). 
While New York City (NYC) restaurants are required to post 
information on food allergies (13), there appears to be a lack 
of food allergy knowledge among servers based on the Yelp 
reviews analyzed in this study. Therefore, it may be beneficial 
for NYC restaurants to implement employee food allergy 
training to reduce negative reviews and the risk of customers 
experiencing an allergic reaction. A recent study by Lee and 
Wei (27) revealed that customers believed that food allergen 
information on the menu showed that a restaurant was 
safe, and they would revisit the restaurant, recommend it to 
friends, and give positive comments (27).

Customer perceptions of food safety risks in restaurants 
may impact their revisit intentions. Bai et al. (6) indicated 
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that the sensory perceptions of food, such as whether 
the food looked fresh and customers felt sick after eating, 
were the most significant indicators used by customers 
to assess restaurant food safety levels. Similarly, customer 
reviews analyzed in this study revealed that customers 
frequently used food quality attributes (e.g., freshness of 
food, food poisoning, and thoroughly cooked food) to 
form their food safety risk perception of restaurants. Food 
may taste and smell fresh but may not be prepared under 
safe conditions, potentially making customers sick. Other 
contributing factors causing food poisoning in restaurants 
include inadequate hand washing by food handlers, cross-
contamination between products, or contamination from 
sick employees, (16). Arendt et al. (4) suggested that 
managers frequently communicate with employees to take 
responsibility for reporting illness to prevent the spread of 
foodborne diseases.

Regarding pests and insects, one remarkable review 
indicated that the customer appears to know the details in 
food safety inspection reports and how health inspectors 
will likely react to certain food safety violations like pest 
issues. Pest issues in restaurants are critical and may influence 
customer’s revisit intentions. This finding suggests a call for 
action for restaurant owners and food safety professionals 
to work closely with pest control professionals to mitigate 
restaurant pest issues. Since motivators such as internal 
(e.g., desire not to make someone sick) and external (e.g., 
punishment) motivators were found to enhance safety 
practices in restaurants (5), the fear of punishment from the 
regulatory authority may be one motivator for food safety 
compliance in restaurants. Restaurant owners and food safety 
professionals may consider the impact of noncompliance 
on revenue generation as an additional motivation for 
compliance. Restaurant owners’ attention to improving food 
safety may enhance positive eWOM, which can generate 
higher revenues for the business, while employees might be 
more motivated by the potential for larger tips (36).

In conclusion, this study analyzed restaurant consumers’ 
food safety comments on social media. The study identified 
the terminology customers used in their online reviews and 
analyzed the meanings behind these words. Additionally, the 
study found seven aspects that form customers' perceptions 

of food safety in restaurants. These findings suggest the 
importance of prioritizing food safety practices for restaurant 
owners and food safety professionals to encourage positive 
social media feedback. Considering the potential impact of 
positive reviews on customer volume and expected revenue, 
there is a strong motivation for restaurant owners and food 
safety professionals to prioritize food safety practices.

This research has limitations and presents suggestions 
for future research. First, researchers relied on an initial 
list of food safety codes from existing food safety-related 
literature, which may have introduced a potential source 
of bias, limiting researchers to pre-existing codes and 
possible exploration of emerging themes. Future studies 
could implement additional approaches to guard against 
potential biases, such that an inducive mode of data analysis 
is utilized at the beginning of theme construction rather than 
a deductive mode (31). Second, because the study collected 
positive and negative reviews, interesting insights may have 
been generated if researchers determined the relationship 
between the sentiment type of review (i.e., positive or 
negative) and overall restaurant rating. Future studies could 
also explore the impact of effective managerial responses 
to reviews on customer return intention and subsequent 
restaurant’s financial performance and inspection scores. 
Third, because the study included reviews from all types 
of restaurants selling TCS foods, it might provide more 
insight if researchers had analyzed the reviews based on 
quick service, limited service, and full-service restaurants. 
Lastly, future studies could compare customer online reviews 
with restaurant inspection reports to identify similarities. 
This could show how restaurant owners and food safety 
professionals could use customer reviews and perceptions to 
self-evaluate their operations before a health inspection.
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