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ABSTRACT
This study explored food allergy knowledge, a tudes, prac ces, and
training experiences of Chinese restaurant employees (n = 98). Meals
consumed at Chinese restaurants can be poten ally hazardous for
individuals with food allergies due to reac ons resul ng from hidden
allergens, cross‐contact, communica on issues, and a lack of
knowledge among food handlers. Results conﬁrmed food allergy
knowledge gaps (M = 7.5 ± 2.8) and most (67%) reported no previous
food allergy training. Posi ve a tudes towards individuals with a
food allergy and safe food allergy handling prac ces were found
sugges ng opportuni es to provide training. Training preferences of
these employees are also reported.

Keywords: food allergy, foodservice, Chinese restaurants, ethnic
food, training needs
INTRODUCTION
Meals consumed away from home can pose a substan al health risk
to individuals with food allergies. For individuals with food allergies,
contact or inges on of even small amounts of an allergen can pose a
signiﬁcant risk of reac on, the result of an overreac on of the body’s
immune system (American Academy of Allergy, Asthma &
Immunology [AAAAI], 2018). Food allergy is dis nct from food
intolerance which involves the diges ve system and not the immune
system (AAAAI, 2018). Symptoms of a food allergy reac on can range
from mild, such as cramps, vomi ng, hives, shortness of breath, or
wheezing; to severe, such as diﬃculty swallowing or breathing; to
death (Sicherer & Sampson, 2018). There is currently no cure for food
allergies and medical professionals advise careful avoidance of the
allergen to prevent serious health complica ons (Sicherer & Sampson,
2018).
Strict avoidance of an allergen can be problema c. Over one‐third of
individuals with food allergies have reported mul ple (three or more)
reac ons as a result of food purchased from restaurants (Wanich,
Weiss, Furlong, & Sicherer, 2008). Reac ons frequently occur a er
consuming foods that had been considered safe (Ajala et al., 2010;
Bailey et al., 2011; Common et al., 2013) and have been a ributed to
cross‐contact during food prepara on, communica on issues,
mislabeling, and a lack of food allergy and allergen knowledge among
foodservice professionals (Kwon & Lee, 2012; Wen & Kwon, 2016;
Vierk, Koehler, Fein, & Street, 2007).
Asian restaurants have been iden ﬁed as a frequent site for food
allergy reac ons. For incidences rela ng to seafood allergies, Asian
restaurants were found to be the second most common restaurant
type (N = 186, 18%) as a result of cross‐contact and poor
communica on between staﬀ and customers (Furlong, Maloney, &
Sicherer, 2006). For peanut and tree nut allergy related incidences (N
= 156), 13% occurred in Asian restaurants (Furlong, DeSimone, &
Sicherer, 2001).

In par cular, Chinese restaurants have been iden ﬁed as high risk
places for a food allergy reac on. Individuals with food allergies
report perceiving Chinese restaurants as par cularly risky places for
dining out, ci ng the heavy reliance on peanuts and tree nuts in the
cuisine and communica on issues with staﬀ (Le wich et al., 2011).
Previous literature also suggests the risks may be related to the
cuisine’s unfamiliar ingredients and premade sauces (Kwon & Lee,
2012; Le wich et al., 2011). Given the prevalence and severity of
food allergies, the frequency with which food away from home is
responsible for an allergic reac on, and the popularity of Chinese
restaurants in the United States (Na onal Restaurant Associa on
[NRA], 2015) suppor ng eﬀorts that help Chinese restaurants provide
food allergen safe meals for consumers is not just cri cal for these
businesses but vital for public safety.
Research of food allergy accommoda ons in foodservice recommends
training to address knowledge gaps can enhance safe food allergen
handling prac ces, but acknowledges that current food allergy
training op ons for the foodservice industry are limited and are in
need of further development (Na onal Academies of Sciences,
Engineering, and Medicine [NASEM] et al., 2016; Sicherer et al.,
2012). The paucity of food allergy training op ons may be limi ng the
reach of food allergy knowledge given the diverse demographics of
the foodservice industry’s workforce—as seen in food safety training
research where diﬀering a tudes, levels of English literacy, language,
and inadequate resources are barriers of food safety training (Mauer
et al., 2006; Niode, Bruhn, & Simonne, 2011; Park, Kwak, & Chang,
2010; Roberts, Kwon, Shanklin, Liu, & Yen, 2011; Rudder, 2006).
To be er help address the paucity of food allergy training op ons
available and to provide greater insight into the food allergy training
needs of foodservice employees in Chinese restaurants, it is
important to understand the food allergy knowledge and training
levels of these employees. Therefore, the purpose of this study was to
assess food allergy knowledge, a tudes, and prac ces foodservice
employees employ in Chinese restaurants as well as to explore their
preferred training content and formats.
METHODS
Popula on
The target popula on for this study was employees of Chinese
restaurants in Chicago, Illinois. The state was selected because food
allergy‐related legisla on (State of Illinois HB 2510 Law) required the
comple on of approved food allergen awareness training by
restaurant‐employed foodservice sanita on managers by July 1, 2018
(Food Handling Regula on Enforcement Act Amendment of 2017).
Therefore, the target popula on was likely to have either recently
completed or was searching for food allergy training programs and
could provide mely feedback regarding food allergy training
programs.
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Par cipants were recruited from a list of 428 Chinese restaurants in
Chicago, compiled from the Chinatown Chamber of Commerce food
directory of Chinatown (Chicago Chinatown Chamber of Commerce,
2017), as well as a search of Chinese restaurants on Yelp.com, and a
search of business licenses in the City of Chicago Business Aﬀairs and
Consumer Protec on database (City of Chicago, 2018).
In addi on to full‐ me employees, part‐ me employees were
included in the study given the foodservice industry’s reliance on part
‐ me employees as nearly half of all foodservice employees (in food
prepara on and serving) are considered part‐ me employees (U.S.
Department of Labor, Bureau of Labor Sta s cs, 2019).
Ques onnaire
The ques onnaire was adapted, with permission, from a previous
study by Choi and Rajagopal (2013), which was used to explore food
allergy knowledge, a tudes, prac ces, and training of foodservice
employees in college and university foodservice opera ons. The
adapted ques onnaire was pilot‐tested and reviewed by a panel of
how many experts; revisions were made based on the feedback
received.
The ﬁnal ques onnaire was comprised of six sec ons. The ﬁrst sec on
inves gated par cipant a tudes towards food allergies and
customers, training, and prac ces. The second sec on evaluated
knowledge of food allergies and accommoda on prac ces. Sec on
three recorded the self‐reported frequency of performing safe food
allergen handling prac ces. Sec on four explored past food allergy
training, when applicable. Sec on ﬁve examined par cipants’
preferences for future food allergy training content and formats.
Sec on six collected demographic informa on.
In order to address the possible language needs of the study’s target
popula on the ques onnaire was translated into Chinese (simpliﬁed
and tradi onal characters). Also, as over a quarter of restaurant and
foodservice employees iden fy as Hispanic or La no (U.S. Bureau of
Labor Sta s cs, 2019) and previous research has found that 17% of
Hispanic workers live in limited English‐speaking households
(Bucknor, 2016), the ques onnaire was also translated into Spanish to
include the many employees in Chinese restaurants who felt more
comfortable communica ng in Spanish. The ques onnaire was back‐
translated from both Chinese and Spanish for transla on veriﬁca on.
Recruitment and data collec on
Given the varying legal work status of employees in the leisure and
hospitality industry where unauthorized immigrants account for an
es mated 18% of the industry’s na onal workforce (Passel & Cohn,
2016), par cipants were not required to self‐iden fy and sign
informed consent forms to avoid any undue legal risks. In lieu of the
consent document, par cipants were given a cover le er containing
the elements of a consent document.
Previous research found recruitment and reten on of minority
par cipants was improved through face‐to‐face recruitment by
culturally‐matched researchers and materials in the appropriate
language (George, Duran, & Norris, 2014), therefore recruitment and
data collec on were conducted in‐person by an ethnically Chinese
researcher ﬂuent in Mandarin and Cantonese.
Of the 428 restaurants iden ﬁed, 42 restaurants were closed or
incorrectly listed, leaving a total of 386 restaurants that were visited
for par cipant recruitment and data collec on. Restaurants were
visited between lunch and dinner service hours (2pm‐5:30pm) and
the ﬁrst staﬀ member that extended a gree ng was approached
about the purpose of the visit. Poten al par cipants were informed
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of the study’s purpose, the me and eﬀort requested, and
conﬁden ally provisions. All staﬀ members present at the me of visit
were invited to par cipate in the study. Par cipants were invited to
choose a ques onnaire from the languages oﬀered (English,
Tradi onal or Simpliﬁed Chinese, or Spanish). No incen ves or
compensa on was oﬀered to par cipants in the study. Ins tu onal
Review Board approval was obtained for the study prior to data
collec on.
Data Analysis
Ques onnaire data were analyzed using SPSS 25.0. Descrip ve
sta s cs were calculated. Nega vely worded items in the a tude and
prac ces sec on were reverse‐coded prior to data analysis.
Cronbach’s alphas were calculated for a tude and prac ce factors to
assess reliability, resul ng in alphas of 0.89 and 0.88, respec vely.
One‐way analysis of variance (ANOVA) and independent t‐tests were
conducted to compare the diﬀerences in means of food allergy
knowledge, a tudes, and prac ces based on the respondents’
demographic characteris cs. Mul ple linear regression analyses were
used to determine which variables had the greatest eﬀect on
knowledge and prac ce. Post‐hoc tests (Tukey) were conducted to
further examine within group diﬀerences. The signiﬁcance level was
set at 0.05 for the study.
The wri en responses to the three open‐ended ques ons were
translated into English, as needed, and analyzed following the data
procedures detailed by Creswell (2014) for coding data and
developing themes from the data. A second researcher coded the
responses independently before the two researchers agreed upon
ﬁnal themes.
RESULTS & DISCUSSION
Par cipant and Restaurant Proﬁle
In total, 101 ques onnaires were collected from 98 of the 386
restaurants visited. Three ques onnaires were deemed unusable for
data analysis. Ul mately, 98 ques onnaires from 98 restaurants were
used for data analysis (25.4% response rate).
Respondents were predominantly female (n = 52, 53%), 34‐41 years
old (n = 25, 26%), and possessed high school diplomas or GEDs (n =
42, 43%). Most (n = 82, 84%) respondents were born outside the U.S.
and most commonly preferred communica ng in Mandarin (n = 43,
44%) or Cantonese (n = 35, 36%), describing their English ﬂuency as
“average” (n = 40, 42%) (Table 1). No par cipants requested a
ques onnaire in Spanish.
Par cipants frequently worked at casual full‐service opera ons (n =
35, 36%) or takeout and delivery establishments (n = 30, 31%).
Respondents were predominately (n = 64, 65%) full‐ me (40+ hours
per week at work) and typically had over eight years of experience in
foodservice (n = 49, 50%) and Chinese restaurants (n = 45, 46%). Most
par cipants (n = 68, 70%) reported having received food safety
training but only one‐third (n = 32, 33%) received food allergy speciﬁc
training.
Food Allergy Knowledge
The mean food allergy knowledge score was 7.5 ± 2.8 (out of a
possible 12 points) resul ng in a score of 62.5% (Table 2).
Respondents were able to demonstrate basic food allergy
knowledge—correctly iden fying fruit as not a major allergen (n = 80,
82%), the symptoms and onset meline of a food allergy reac on (n =
61, 64% and n = 79, 81%; respec vely), and the amount of a food
allergen safe for consump on by individuals with food allergy
(“none”, n = 66, 69%).
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Table 1: Par cipant Demographics (n = 98)
Category
Gender
Female
Male
Prefer not to Answer
Age (n = 97)
18‐25 years old
26‐33 years old
34‐41 years old
42‐49 years old
Over 50 years old
Place of Birth
United States
Interna onal/Outside the United States
Preferred Language
Mandarin
Cantonese
English
Arabic
English Fluency (n = 96)
I don’t know any English
Poor
Average
Good
Excellent
Highest Level of Educa on Completed
Some high school
High school/GED
Associate degree
Bachelor’s degree
Master’s degree
Years of experience in foodservice
Less than 1 year
1‐3 years
4‐6 years
6‐8 years
More than 8 years
Years of experience in Chinese restaurants (n = 97)
Less than 1 year
1‐3 years
4‐6 years
6‐8 years
More than 8 years
Hours worked per week
Less than 20 hours
20‐40 hours
Over 40 hours
Type of foodservice opera on (n = 97)
Fast food
Takeout and delivery
Casual full‐service
Fine dining full‐service
Received food safety cer ﬁca on (n = 97)
Yes
No
Received food allergy training
Yes
No
Type of food allergy training
ServSafe® Allergen
Part of food safety training
On the job
Previous workplace
Other
Not reported

n

%

52
42
4

53
43
4

14
24
25
16
18

14
25
26
16
19

16
82

16
84

43
35
18
2

44
36
18
2

9
10
40
19
18

9
10
42
20
19

13
42
13
26
4

13
43
13
27
4

7
3
28
11
49

7
3
29
11
50

7
13
20
12
45

7
13
21
12
46

4
30
64

4
31
65

6
30
35
26

6
31
36
27

68
29

70
30

32
66

33
67

6
11
7
3
3
2

19
34
22
9
9
6

Note. Categories with fewer than 98 par cipants due to non‐responses are
noted.
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Areas where knowledge was lacking among par cipants included
cross‐contact prac ces, hidden allergens, food ingredient labels, and
appropriate responses to food allergy reac ons. While most (n = 74,
78%) par cipants were able to iden fy cross‐contact prac ces that
could compromise food allergy safety fewer (n = 60, 70%) were able
to explain how cross‐contact occurs. When asked which foods posed
the greatest poten al hazard for customers with a food allergy, only
half (n = 47, 51%) correctly selected “All of the above” from the
mul ple‐choice responses. Par cipant responses to where allergen
informa on of an ingredient could be found were divided between
the ingredient label (n = 44, 46%) and relying on the customer to
know ingredients hazardous to them (n = 43, 45%).
Fewer than one‐third of par cipants (n = 21, 30%) were able to
accurately iden fy the medica on used for a severe food allergy
reac on (“epinephrine”). Fewer than two‐thirds (n = 63, 66%)
correctly iden ﬁed the best ﬁrst response to a food allergy reac on in
the restaurant. Concerningly, roughly one‐third of respondents did
not select an answer (only 69 responses were collected) for a
ques on regarding the best treatment for controlling a severe food
allergy reac on. Par cipants remarked during data collec on the
ques on was le blank because they did not know the answer; of the
par cipants that responded 57% (n = 39) incorrectly selected
“BenadrylTM”.
Food Allergy A tudes
Par cipants had a mean a tude score of 3.6 ± 0.5 (1 = strongly
disagree; 5 = strongly agree) with a range of 2.7 to 4.0 (Table 3).
A tude scores towards providing customers food allergen
informa on were high (“It is important to me that accurate
informa on about food ingredients is provided to customers”, 4.1 ±
0.8; “I believe that providing customers with food allergy informa on
will decrease the likelihood of a food allergy reac on”, 4.0 ± 0.8) as
were a tudes towards changing food handling behaviors rela ng to
food allergens (4.0 ± 0.8), and personal responsibili es regarding
preven ng food allergy reac ons on the job (4.0 ± 0.9). A tude
scores towards food allergy training were lower than a tude scores
regarding food allergy reac on preven on and customers with food
allergies with statements about food allergy training being “not a
good use of me” (3.8 ± 0.9), being of personal importance (“learning
about food allergy is important to me”, 3.7 ± 0.9) or usefulness (“food
allergy training is not useful to me”, 3.6 ± 1.0), or about a general
willingness to a end training courses or workshops (3.7 ± 0.8) had
a tude scores closer to the sample’s mean score of 3.6 ± 0.5.
Food Allergy Self‐Reported Prac ces
During data collec on, par cipants noted that their roles frequently
crossed mul ple areas of the restaurant, from kitchen work to service
work and occasionally management, in the absence of a formal
manager. Therefore, par cipants were told to complete the
ques onnaire for any applicable areas which resulted in varying
sample size numbers for the categories of restaurant employees. The
mean prac ce scores for kitchen staﬀ (n = 65‐72, 4.3 ± 0.6, mean
range = 4.1 to 4.5) and service staﬀ and managers (n = 67‐79, 4.3 ±
0.7, mean range = 4.1 to 4.6) were high, with an overall mean prac ce
score of 4.3 ± 0.6 (Table 4).
Kitchen staﬀ. Respondents’ self‐reported prac ce scores surrounding
communica on of food allergy needs between staﬀ members (“I
communicate with other staﬀ members to ensure an allergy safe meal
is prepared”, n = 68, 4.5 ± 0.8) and how to handle customers with food
allergies (“When a customer with a food allergy comes in, I know
exactly what to do”, n = 70, 4.5 ± 0.8) received the highest prac ce
scores. The lowest self‐reported prac ce scores were associated with
reading ingredient labels for allergens (“I read labels of ingredients
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Table 2: Food Allergy Knowledge Results
Knowledge Items
Which of the following is not considered a major food allergen? (n = 98)
Fruit
Wheat
Soy
Shellﬁsh
Which body system can be aﬀected by a food allergy reac on? (n = 96)
Gastrointes nal tract
Respiratory system
Skin
All of the above
How soon does a food allergy reac on occur a er the food is consumed? (n = 97)
Immediately or within a few hours a er the food is consumed.
Twenty‐four hours a er the food is consumed.
Thirty‐six hours a er the food is consumed.
Forty‐eight hours a er the food is consumed.
Which of the following is the best treatment for controlling a severe food allergy reac on? (n = 69)
BenadrylTM
Pseudoephedrine
Epinephrine
Aspirin
When preparing or serving a meal for a person with a food allergy, it is important to: (n = 97)
Discuss the meal with the customer with food allergy.
Check ingredient labels of foods used to make the meal.
Deliver the food allergens safe meal to the customer separately.
All of the above.
Which of the following prac ces could cause cross‐contact? (n = 95)
Using the same cooking surfaces to prepare allergen‐free foods as allergen‐containing foods.
Cooking allergen‐free food in the same cooking equipment as allergen‐containing foods.
Not washing hands before handling the allergen‐free food.
All of the above.
How much of a food allergen is safe for a person with food allergy to eat? (n = 96)
Small amounts are safe.
None.
Varies with the food.
Depends on how the food was prepared.
If a customer is experiencing a food allergy reac on, what is the best ﬁrst response? (n = 96)
Determine what caused the reac on.
Call for medical help.
Find the customer’s epinephrine and administer the medica on.
Fire the person responsible for making the food that caused the reac on.
Why can fried foods be dangerous for individuals with food allergy? (n = 86)
The high fat content in fried foods makes food allergy reac ons worse.
Frying changes the chemical structure of foods.
Cross‐contact with food allergens can occur if the oil was used to cook allergen containing foods.
The high starch content makes food allergy reac ons worse.
Which of the following items are risky for customers with food allergy? (n = 92)
Menu items with many ingredients.
Desserts.
Sauce‐covered foods.
All of the above.
What are some of the symptoms of a food allergy reac on? (n = 93)
Sneezing, dizziness, muscle pain, headache.
Wheezing, facial swelling, abdominal cramps, vomi ng.
Cons pa on, bloa ng, gas, heartburn.
Lack of energy, backache, depression, anxiety.
Where can you ﬁnd whether an ingredient you are using contains an allergen? (n = 95)
Looking on the manufacturer’s website.
By asking a manager.
Reading the ingredient label.
The customer should know what foods they cannot eat.
Note. Bolded items are the correct answers.
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n

%

80
10
4
3

82
10
4
3

16
12
7
61

17
13
7
64

79
16
1
1

81
16
1
1

39
2
21
7

57
3
30
10

19
9
9
60

20
9
9
62

6
5
10
74

6
5
11
78

7
66
14
9

7
69
15
9

20
63
13
0

21
66
14
0

11
13
60
2

13
15
70
2

24
5
16
47

26
5
17
51

6
80
7
0

6
86
8
0

1
7
44
43

1
7
46
45
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Table 3: Par cipants’ A tude Scores

Disagree

n(%)
Neither Agree
nor Disagree

Agree

Strongly
Agree

3(3)

11(12)

41(43)

33(35)

7(7)

1(1)

1(1)

15(15)

47(48)

33(34)

1(1)

2(2)

18(18)

51(52)

26(27)

1(1)

4(4)

15(15)

47(48)

33(34)

1(1)

4(4)

27(28)

32(33)

34(35)

1(1)

4(4)

42(43)

41(42)

10(10)

3.9 ± 0.9

1(1)

7(7)

19(19)

45(46)

26(27)

2.7 ± 1.0

13(13)

28(29)

36(37)

15(15)

5(5)

3.8 ± 0.8

1(1)

4(4)

25(25)

49(50)

20(20)

3.8 ± 0.8

0(0)

8(8)

20(21)

50(52)

19(20)

3.8 ± 1.0

4(4)

6(6)

22(22)

41(42)

25(26)

3.8 ± 0.9

1(1)

4(4)

30(31)

43(44)

20(20)

3.7 ± 0.9

1(1)

9(9)

23(24)

47(48)

17(18)

Food allergy is a serious health issue. (n = 98)
I am willing to a end training courses/workshops
to learn more about food allergy. (n = 98)

3.7 ± 0.9

1(1)

5(5)

33(34)

42(43)

17(17)

3.7 ± 0.8

0(0)

4(4)

38(39)

44(45)

12(12)

Food allergy training is not useful to me.b (n = 98)

3.6 ± 1.0

3(3)

8(8)

29(30)

40(41)

18(18)

M ± SDa
A tude Statement (α = 0.89)
Individual’s Role in Food Allergy Safety
I cannot guarantee a food allergen safe meal.b
(n = 95)
It is important to me that accurate informa on
about food ingredients is provided to
customers. (n = 97)
I believe that providing customers with food
allergy informa on will decrease the likelihood
of a food allergic reac on. (n = 98)
I am willing to change my food handling behaviors
related to handling food allergens. (n = 98)
I think preven ng food allergy reac on is an
important part of my job responsibili es.
(n = 98)
Restaurant’s Role in Food Allergy Safety
I think my workplace is responsible for educa ng
me about food allergy and allergen handling.
(n = 98)
My workplace should refuse to serve people with
food allergy.b (n = 98)
Individuals with Food Allergies
I believe it is en rely the customers’ responsibility
to avoid food allergens.b (n = 97)
Serving a customer with food allergy is not worth
the poten al liability.b (n = 98)
A person with food allergy should not be ea ng in
restaurants.b (n = 97)
Food allergy customers are just picky eaters.b
(n = 98)
Food Allergy Safety & Training
Food allergy training is not a good use of my me.b
(n = 98)
Learning about food allergy is important to me.
(n = 97)

a

3.3 ± 0.9

Strongly
Disagree

4.1 ± 0.8

4.0 ± 0.8
4.0 ± 0.8
4.0 ± 0.9

3.6 ± 0.8

5‐point Likert scale used (1 = Strongly disagree; 5 = Strongly agree)
Items were reverse coded

b

when preparing food for a customer with a food allergy”, n = 72, 4.1 ±
1.2) and workplace policies and training (“My workplace has told me
what I should do when someone tells me they have a food allergy”, n
= 65, 4.1 ± 1.2).
Service staﬀ and managers. Mean self‐reported prac ce scores for
service staﬀ and managers were also high. The statement “I wash my
hands before serving customers with food allergy their food” had the
lowest mean score of 4.1 ± 1.1 (n = 77), followed by “my workplace
has told me what I should do when someone tells me they have a
food allergy” which received a mean score of 4.2 ± 1.2 (n = 67), similar
to the results found for kitchen staﬀ on the same statement.
Statements regarding food allergy communica on received the
highest self‐reported scores (“I communicate with other staﬀ
members to ensure an allergy safe meal is prepared”, n = 67, 4.6 ±
0.8; “I provide accurate informa on to customers regarding a dish’s
ingredients”, n = 79, 4.5 ± 0.8).
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Food Allergy Training and Perceived Needs
Of the respondents that had received food allergy training (n = 32),
over 90% reported having received training regarding iden fying
major food allergens (94%), reading food labels (91%), avoiding cross‐
contact (94%), and communica ng allergen informa on to customers
(94%). Fewer respondents (72%) recalled receiving training on how to
handle food allergy reac on and was the only area that saw a result
lower than 90% (Table 5).
Par cipants’ responses to the perceived need of food allergy training
were high for most items on a scale ranging from 1 = very
unnecessary to 5 = very necessary. The mean score for perceived need
of training was over 4.5 regarding major food allergens, reading food
labels, avoiding cross‐contact, and communica ng food allergy
informa on to customers (Table 6). These results mirrored the
responses regarding training received. The lowest mean score for
perceived need related to how to handle a food allergy reac ons (4.4
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Table 4: Par cipants’ Self‐Reported Prac ce Scores
Prac ce Statement (α = 0.88)
Prac ce Total
Kitchen Staﬀ (n = 65‐72)
I prepare allergen‐containing and allergen‐free dishes
separately. (n = 70)
I told staﬀ members a dish did not contain any
allergens when I was unsure.b (n = 70)
I use clean and sani zed cooking equipment to prevent
cross‐contact. (n = 71)
I read labels of ingredients when preparing food for a
customer with a food allergy. (n = 72)
When a customer with a food allergy comes in, I know
exactly what to do. (n = 70)
My workplace has told me what I should do when
someone tells me they have a food allergy. (n = 65)
I communicate with other staﬀ members to ensure an
allergy safe meal is prepared. (n = 68)
Service Staﬀ and Managers (n = 67‐79)
I serve allergen‐containing and allergen‐free plates
separately. (n = 75)
I told customers a dish did not contain any allergens
when I was unsure.b (n = 78)
I wash my hands before serving customers with food
allergy their food. (n = 77)
I provide accurate informa on to customers regarding
a dish’s ingredients. (n = 79)
When a customer with a food allergy comes in, I know
exactly what to do. (n = 76)
My workplace has told me what I should do when
someone tells me they have a food allergy. (n = 67)
I communicate with other staﬀ members to ensure an
allergy safe meal is prepared. (n = 76)

Never

Rarely

n(%)
Some mes

O en

Always

4.3 ± 0.6
4.3 ± 0.7
4.1 ± 1.2

3(4)

5(7)

10(14)

13(19)

39(56)

4.3 ± 1.3

5(7)

4(6)

6(9)

8(11)

47(67)

4.4 ± 1.0

2(3)

3(4)

6(9)

16(23)

44(62)

4.1 ± 1.2

3(4)

6(8)

7(10)

20(28)

36(50)

4.5 ± 0.8

1(1)

0(0)

7(10)

18(26)

44(63)

4.1 ± 1.2

4(6)

5(8)

5(8)

16(25)

35(54)

4.5 ± 0.8

1(2)

1(2)

6(9)

15(22)

45(66)

4.3 ± 0.7
4.4 ± 1.0

1(1)

4(5)

8(11)

13(17)

49(65)

4.2 ± 1.3

8(10)

1(1)

11(14)

3(4)

55(71)

4.1 ± 1.1

3(4)

4(5)

12(16)

18(23)

40(52)

4.5 ± 0.8

0(0)

4(5)

5(6)

17(22)

53(67)

4.4 ± 0.9

2(3)

0(0)

9(12)

22(29)

43(57)

4.2 ± 1.2

4(6)

2(3)

9(13)

12(18)

40(60)

4.6 ± 0.8

0(0)

3(4)

4(5)

13(17)

56(74)

M ± SDa

Note. Par cipants that iden ﬁed as kitchen staﬀ and service staﬀ completed both sec ons, resul ng in varying sample size numbers.
a
5‐point Likert scale used (1 = Strongly disagree; 5 = Strongly agree)
b
Items were reverse coded.

± 1.3). Training on avoiding cross‐contact between foods during
prepara on or service had the highest perceived training need (4.6 ±
1.0).
Knowledge, A tudes & Prac ces by Food Allergy Training and Food
Safety Cer ﬁca on
Independent‐samples t‐tests were conducted to compare the
knowledge, a tude, and prac ce scores of par cipants that had and
had not received food allergy training. For par cipants that had
completed food allergy training, a signiﬁcant diﬀerence was found in
mean scores for food allergy knowledge, t(96) = 3.646, p<0.001),
a tudes, t(96) = 2.676, p=0.009, and self‐reported prac ces, t(81) =
3.904, p<0.001. Par cipants with food safety cer ﬁca on also saw
signiﬁcantly diﬀerent mean scores than those that did not have food
safety cer ﬁca on for food allergy knowledge (t(95) = 4.136,
p<0.001), a tudes (t(95) = 2.316, p=0.023), and prac ces (t(37) =
3.497, p<0.001).
Diﬀerences in Knowledge, A tudes, Prac ces, Based on
Demographic Characteris cs
The knowledge, a tude and prac ce score means of par cipants'
with and without food allergy and food safety training was also
compared (Table 7). Independent t‐tests and ANOVA with Tukey’s
post hoc analyses were used to compare mean in knowledge,
a tude, and prac ce scores and demographic characteris c. The
results showed a signiﬁcant diﬀerence for knowledge scores between
age groups (F(4, 90) = 2.674, p=0.037) with scores for 18‐25‐year‐olds
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(9.2 ± 2.5) found to be signiﬁcantly diﬀerent (p=0.016) than those of
the 42‐49‐year‐olds (6.0 ± 2.5); no signiﬁcant diﬀerence was found for
other age groups. Educa on levels also resulted in signiﬁcantly
diﬀerent knowledge scores (F(4, 91) = 2.561, p=0.044).
Preferred language of communica on (F(3, 92) = 5.204, p=0.002) and
English ﬂuency(F(4, 89) = 4.035, p=0.005) had signiﬁcant impacts on
knowledge scores. Mean knowledge scores for those with
preferences for Mandarin (7.4 ± 2.8, p=0.017) and Cantonese (6.7 ±
2.7, p=0.001) had signiﬁcantly diﬀerent mean scores than par cipants
with a preference in communica ng in English (9.1 ± 2.2). Mean
English ﬂuency knowledge scores for those with “Excellent” English
ﬂuency (9.1 ± 2.7) was signiﬁcantly diﬀerent than those that had
“Poor” English ﬂuency (5.2 ± 1.6). Place of birth saw signiﬁcant
diﬀerences in knowledge (t(96) = 3.025, p=0.003) and prac ce scores
(t(94) = 2.286, p=0.025) scores but not a tude scores. Mean
knowledge scores for U.S.‐born par cipants (9.4 ± 2.5) were
signiﬁcantly diﬀerent (F(1, 96) = 9.151, p=0.003) from scores for those
born outside the U.S. (7.2 ± 2.7).
Correla on and mul ple regression analysis were used to test if
a tude, knowledge, previous food allergy training, or food safety
cer ﬁca on signiﬁcantly predicted par cipants’ safe food allergy
handling prac ces (Table 8). Each of the predictors were posi vely
and signiﬁcantly correlated with the self‐reported prac ce scores.
A tude scores and knowledge scores were also posi vely and
signiﬁcantly correlated (r = 0.360, p<0.001) and food allergy a tude
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Table 5: Par cipants’ Reported Food Allergy Training Items
Received (n = 32)
n(%)
Yes
Training Items
I have received training to iden fy the major
30(94)
food allergens.
I have received training on how to read food
29(91)
labels for food allergen iden ﬁca on.
I have received training on how to avoid cross
‐contact between foods during food
30(94)
prepara on or service.
I have received training on how to
communicate allergen informa on to
30(94)
customers.
I have received training on how to handle a
23(72)
food allergy reac on.

No
2(6)
3(9)
2(6)

2(6)
9(28)

scores also had signiﬁcant posi ve correla ons with food safety
cer ﬁca on (r = 0.226, p=0.014) and food allergy training (r = 0.254,
p=0.007). Food allergy knowledge scores were signiﬁcantly and
posi vely correlated with food safety cer ﬁca on (r = 0.383, p<0.001)
and food allergy training (r = 0.347, p<0.001).
Mul ple regression analyses were conducted to examine the
rela onship between safe food allergy handling prac ces and food
allergy knowledge, a tude, food allergy training, and food safety
cer ﬁca on. There was linearity as assessed by par al regression
plots and a plot of studen zed residuals against the predicted values.
There was independence of residuals, as assessed by a Durbin‐
Watson sta s c of 1.473. There was homoscedas city, as assessed by
visual inspec on of a plot of studen zed residuals versus
unstandardized predicted values. There was no evidence of
mul collinearity, as assessed by tolerance values greater than 0.1.
The analysis found a signiﬁcant result with the food allergy a tude,
knowledge, food allergy training and food safety cer ﬁca on
predictors and safe food allergy handling prac ces. The results of the
regression indicated that the predictors explained 25% (adjusted R2 =
0.252) of the variance (R2 = 0.284, F(4, 90) = 8.903, p<0.001) with a
small eﬀect size. The signiﬁcant ﬁndings were examined further with
the coeﬃcients of the regression model computed for further
analysis. It was found that food allergy a tudes (β=0.385, p=0.005)
and food safety cer ﬁca on (β=0.348, p=0.016) signiﬁcantly predicted
safe food allergy handling prac ce scores. The regression summary
can be found in Table 9.

Food Allergy Training Preferences
Par cipants were asked to complete open‐ended ques ons regarding
food allergy training preferences, speciﬁcally, what should be
included in food allergy trainings, what should be excluded in food
allergy trainings, and their preferred formats for food allergy training.
The ﬁrst ques on (“If you were to design a food allergy training
program for your workplace, what would you include?”) received 17
responses with the most frequent response (n = 16) reques ng
informa on to help with understanding what food allergens are and
knowing how to iden fy and recognize food allergens. Five
respondents commented training should provide informa on on
allergens in sauces, foods, or dishes/meals and help employees
iden fy dishes where food allergens were not present. Four
par cipants requested training on how to read food labels for
allergens, men oning training should “make sure kitchen staﬀ knows
the name of [food allergens] in English” as well as in Chinese, and that
it was important for employees to know “how [allergens] can hide [in]
diﬀerent dishes.”
Respondents (n = 8) also wanted food allergy training speciﬁc to
safely preparing foods for kitchen staﬀ and safely serving foods for
service staﬀ, such as how to communicate food allergy informa on
with customers and why relaying accurate informa on was important
for customer safety, saying servers needed to “be honest to
customers” by “telling the truth if you do not know for sure you can
[provide a safe meal to a customer with a food allergy].” Three
respondents deemed informa on regarding the poten al health
consequences of inges ng a food allergen for those with food allergy
were important to include and two respondents wanted informa on
on how to handle food allergy reac ons.
Ten par cipants responded to the second ques on, “if you were to
design a food allergy training program for your workplace, what
would you exclude?” Responses to this ques on focused primarily on
a tudes of poten al trainees rather than content, as was the case
with the ﬁrst open‐ended ques on, saying that staﬀ should not be
included in the training if “they are not serious about it” or “do not
want to learn” about food allergies. Similarly, training should exclude
anything that reinforced nega ve stereotypes about people with food
allergies and avoid presen ng food allergy customers as “just being
diﬃcult” or “picky” eaters.
The third ques on asked par cipants to iden fy their preferred
format for future food allergy training (Table 10). Nearly half of
respondents (n = 24, 41%) indicated a preference for booklets/
posters/ﬂyers as the format for a training program, liking that they

Table 6: Par cipants’ Perceived Need of Food Allergy Training Items (n = 32)
n(%)
M ± SD

a

Training Item

Very
Somewhat Neither necessary Somewhat
unnecessary unnecessary or unnecessary
necessary

Very
Necessary

Training about food allergy.

4.5 ± 1.2

3(9)

3(9)

0(0)

0(0)

26(81)

Training to iden fy major food allergens.

4.5 ± 1.2

3(9)

0(0)

0(0)

4(13)

25(78)

Training on how to read ingredient labels for food
allergen.
Training on how to avoid cross‐contact between
foods during food prepara on/service.
Training on how to communicate with customers
about allergens.

4.5 ± 1.2

3(9)

0(0)

0(0)

4(13)

25(78)

4.6 ± 1.0

0(0)

3(9)

1(3)

3(9)

25(78)

4.5 ± 0.9

0(0)

3(9)

0(0)

6(19)

23(72)

Training on how to handle a food allergy reac on.

4.4 ± 1.3

3(9)

1(3)

0(0)

4(13)

24(75)

a

5‐point Likert scale used (1 = very unnecessary; 5 = very necessary)
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Table 7: Par cipant Mean Knowledge, A tude, and Prac ce Scores with and without Food Allergy Training or Food Safety
Cer ﬁca on
M ± SDa

Food Allergy Training (n = 98)
No (n=x)
Yes (n=x)

Knowledge
5.8 ± 2.9
7.6 ± 2.6
7.0 ± 4.2
9.0 ± 2.1

Food Safety Cer ﬁca on (n = 95)
No (n=x)
Yes (n=x)
No (n=x)
Yes (n=x)

could “go over it on [their] own me” and that they could “always
refer back to it” later. Many (n = 16, 29%) also requested a program in
a tradi onal classroom‐style se ng with a lecture that presented the
important material. One respondent liked the classroom‐style lecture
format “so everyone can take notes” but thought the class should also
include a “booklet and posters for extra help” in understanding the
informa on. Eleven par cipants were interested in an online class
format for the training but another respondent made it clear that
computer literacy levels varied signiﬁcantly and that it may not be a
good op on for everyone. One par cipant remarked that any printed
materials should understand the varying literacy levels within
foodservice employees and that the examina ons should come in
mul ple choice and true/false ques on formats.
Some respondents noted other training program considera ons,
including a need for programs to be oﬀered in mul ple languages (n =
2), to include visuals (n = 1), and to create programs that emphasized
a personal perspec ve to make the experience of having food
allergies or a food allergy reac on “more relatable.”
DISCUSSION
This study examined the food allergy knowledge, a tudes, prac ces,
training experiences, and future training preferences of employees in
Chinese restaurants. The results found that while par cipants were
able to iden fy major food allergens, food allergy reac on onset and
symptoms, as well as some allergen‐safe kitchen and service
prac ces, areas of knowledge where improvement was needed were
found. Par cipants’ knowledge scores were high regarding prac ces
to prevent cross‐contact, but scores dropped when par cipants were
asked how cross‐contact occurs and how it could be hazardous for
individuals with food allergies. This gap in scores suggests
respondents may be conﬂa ng safe food handling prac ces learned
from food safety that prevent foodborne illness and those that
prevent food allergy reac ons. This ﬁnding is consistent with previous

A tude
3.4 ± 0.5
3.6 ± 0.4
3.8 ± 1.0
3.8 ± 0.5

Prac ces
3.8 ± 0.8
4.3 ± 0.5
4.7 ± 0.3
4.6 ± 0.5

research that found foodservice managers would use the terms “cross
‐contamina on” and “cross‐contact” interchangeably and were
unaware of the diﬀerence between the terms (Wen & Kwon, 2016).
Namely, “cross‐contact” refers to the transfer of an allergen from an
allergen‐containing food to an allergen free food, whereas “cross‐
contamina on” refers to the transfer of microorganisms from across
food and/or equipment (Food Allergy Research & Educa on [FARE],
2018). Following safe food handling prac ces is important in the
reduc on of foodborne illness outbreak, however it does not lessen
the risk of an food allergy reac on due to cross‐contact (FARE, 2018)
which customers believe to be one of the major causes of food allergy
reac ons in restaurants (Kwon & Lee, 2012). Training focusing on the
severity of allergy and the importance of cross‐contact—and how it
diﬀers from cross‐contamina on—has been suggested by medical
professionals in the past (Sicherer & Sampson, 2018). To poten ally
help address this confusion for foodservice professionals, future
training programs may wish to consider providing a glossary of food
safety and food allergy terms and oﬀer examples that help illustrate
the concepts. Addi onally, providing informa on to help foodservice
professionals understand food allergies is an immunological disorder
with poten ally life‐threatening reac on consequences could provide
context for safe food allergen handling prac ces may also be useful
for future trainings. Informa on regarding the diﬀerence between a
food allergy and a food intolerance may also be helpful for
foodservice professionals to understand the diﬀerences in reac on
and poten al for fatali es.
Food allergy reac ons in restaurants are frequently a ributed to the
unknown consump on of an uniden ﬁed or hidden allergen
(Anibarro, Seoane, & Mugica, 2007; Vierk et al., 2007). Hidden
allergens have been iden ﬁed as par cularly problema c in Chinese
restaurants due to the use of premade sauces and dishes (Kwon &
Lee, 2012). Thus, it is recommended for individuals with food allergies
and anyone involved in the purchasing, preparing, or serving of food

Table 8: Correla ons of Food Allergy Knowledge, A tude, Prac ce, Cer ﬁca ons, Trainings (n = 95)

Prac ce Score
Knowledge Score
A tude Score
Food Allergy Training
Food Safety Cer ﬁca on

Prac ce Score

Knowledge Score

A tude Score

Food Allergy
Training

Food Safety
Cer ﬁca on

1

0.316*

0.398*

0.344*

0.393*

0.001

<0.001

<0.001

<0.001

1

0.360*

0.347*

0.383*

<0.001

<0.001

<0.001

1

0.254*

0.226*

Correla on
Sig.
Correla on

0.316*

Sig.

0.001

Correla on

0.398*

0.360*

Sig.

<0.001

<0.001

Correla on

0.344*

0.347*

0.254*

0.007

0.014

1

0.363*

Sig.

<0.001

<0.001

0.007

Correla on

0.393*

0.383*

0.226*

0.363*

<0.001

Sig.

<0.001

<0.001

0.014

<0.001

1

*p < .05, one‐tailed
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Table 9: Regression Analysis Summary (n = 93)
R
R2
Adjusted R2
b
0.53
0.28
0.25

A tude Total
FS Cer ﬁca on

df1
4
Coeﬃcientsa

df2
90

F
8.90

Sig.
0.00

Beta

t

Sig.

VIF

0.324
0.318

3.486
3.416

0.001
0.001

1.056
1.056

a

Dependent Variable: Prac ce Score Total
Predictors: (Constant), Knowledge Score Total, A tude Score Total, Food Allergy Training, Food Safety Cer ﬁca on
*p < .05

b

to allergic customers to be educated about the careful reading of food
labels to reduce accidental exposure to allergens (Sheth et al., 2010).
Problema cally, as the ﬁndings show, par cipants lack knowledge
regarding the use of food labels to reference whether ingredients
contained within a sauce or food item contain a food allergen and
recorded the lowest self‐reported prac ce score for the reading of
food labels for food allergen iden ﬁca on.
To help address the lack of knowledge and prac ce surrounding
allergen iden ﬁca on on food labels, training developers may wish to
consider crea ng programs focused en rely on learning how to use
and understand food labels to iden fy major food allergens on
packaged foods. For Chinese restaurants, it may be beneﬁcial for
managers to consider providing employees a reference booklet or
posters lis ng allergens in the ingredients frequently used in their
opera ons, as past research suggests visual‐based food safety posters
have been helpful in food safety training for educa ng immigrant
foodservice workers (Rajagopal, 2013). Managers may also consider
providing employees short trainings consistently over me regarding
food allergen iden ﬁca on on food labels speciﬁc to the ingredients
frequently used in their opera ons. Previous research has found that
short, consistent trainings over me have improved food safety
behavior among foodservice professionals (Adesokan, Akinseye, &
Adesokan, 2015). Managers in Chinese restaurants may ﬁnd training
useful in helping to modify food allergen handling prac ces in hopes
of reducing food allergy incidents.
Based on the ﬁndings, respondents’ knowledge and training gaps also
extended to responding to food allergy reac ons as par cipants
struggled with iden fying the correct medica on used in a severe
food allergy reac on and selec ng the best ﬁrst response to a
reac on in the restaurant. This study supports previous research
reports that foodservice employees felt unsure and untrained on
what to do if a customer has a food allergy reac on (Radke et al.,
2017) with just over a quarter (n = 9, 28%) of respondents repor ng
no training on how to handle a food allergy reac on as compared to
training on iden fying food allergens (n = 2, 6%), reading food labels
(n = 3, 9%), cross‐contact (n = 2, 6%), and risk communica on (n = 2,
6%). Despite the par cipants’ low knowledge scores regarding
reac on management and self‐reported lack of training regarding
reac on management, par cipants’ perceived need of training
regarding food allergy reac on was lower than other topics of food

Table 10: Par cipants’ Preferred Format for a Food Allergy Training
Format
Printed Format (booklet/poster/ﬂyer)
In‐Person Class (lecture/seminar/class/
presenta on)
Online Class
Mobile applica on
The Journal of Foodservice Management & Education

n
24
16
11
4

allergy training, suppor ng previous research concluding that
foodservice employees had misplaced conﬁdence in their own food
allergy knowledge and training needs (Ahuja & Sicherer, 2007; Bailey,
Albardiaz, Frew and Smith, 2011; Common et al., 2013). Medical
journals and food allergy advocacy groups advise immediate ac on
par cularly when handling a severe food allergy reac ons
(anaphylaxis) to reduce the risk of fatali es (NASEM et al., 2016;
Sicherer & Sampson, 2018). Given the importance of a mely,
appropriate, and accurate response to a food allergy reac on it is
cri cal in the preven on of a fatality, trainings should not only
include, but heavily emphasize, how to appropriately respond to
reac ons to reduce preventable deaths as foodservice employees are
not aware of their own knowledge gaps and training needs.
Implementa on of food allergy accommoda on policies or strategies
can help reduce incidents of food allergy reac ons in restaurants by
improving communica on between staﬀ and with customers, and by
ensuring accurate informa on is provided to customers (Wen &
Kwon, 2016). Previous literature indicates that a lack of formal
policies had been common in foodservice (Enriquez, Furlong, Ibrahim,
& Twersky‐Bumgardener, 2007). More recent research suggests that
for many restaurants across the U.S. the trend has changed, and food
allergy accommoda on strategies are increasingly commonplace (Lee
& Barker, 2017). This was not necessarily reﬂected in the restaurants
included in this sample, as seen in the kitchen and service staﬀ’s self‐
reported prac ce score for policies and training, sugges ng that the
sample’s restaurants likely lacked formal food allergy policies or
accommoda on procedures. Despite this, the respondents of this
study had high a tude scores toward providing customers with
accurate food ingredient informa on and adap ng food handling
prac ces to accommodate food allergy customers indica ng that
employees are willing to par cipate in prac ces to help reduce food
allergy reac ons in restaurants. Given the importance of risk
communica on in the reduc on and preven on of food allergy
reac ons in restaurants (Wen & Kwon, 2016; Le wich et al., 2011),
and the willingness of employees to communicate accurately with
customers regarding food allergies as found in the current study, it
may be beneﬁcial for future food allergy resources to provide
informa on speciﬁc to managers, about how to develop and
implement food allergy policies that capitalize on employee interest
in improving their own prac ces, par cularly with regard to risk
communica on with customers, for their foodservice opera ons.
Overall, the current study found food allergy knowledge to be poor. In
a previous study assessing food allergy knowledge of foodservice
professionals using a separate ques onnaire, a na onal sample
reported food allergy knowledge scores of 70.5% (M = 19.74 ± 4.61)
and 72.2% (M = 20.21 ± 4.64) for Alabama (Lee & Barker, 2017), both
higher than the current study’s score of 62.5% (M = 7.5 ± 4.61).
Although the results of the two studies cannot fairly be compared
given the diﬀerent instrument used in knowledge assessment, the Lee
and Barker (2017) study provides some data to contrast these ﬁndings
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against. Thus, the lacking food allergy knowledge of the study’s
par cipants may provide one possible explana on for the higher
allergy incidence rate in Chinese restaurants.
Par cipants with food safety cer ﬁca on were found to have higher
knowledge, a tude, and self‐reported prac ce scores than
par cipants that did not, and those with food allergy training resulted
in even higher mean scores across all categories. The results show
that food safety cer ﬁca on may improve food allergy knowledge,
a tude, and prac ce scores, and that food allergy speciﬁc training
can result in even greater improvement of food allergy knowledge,
a tude, and prac ce scores. However, only prac ce scores saw a
signiﬁcant mean diﬀerence between those that did and did not
receive food allergy training (Table 10). Food safety cer ﬁca on and
food allergy trainings were found to signiﬁcantly correlate with
increased knowledge, which in turn saw greater a tude scores,
contribu ng to safer food allergen handling prac ces. Ensuring the
ready availability of food allergy training and resources for
foodservice employees of Chinese restaurants to address the gaps in
knowledge and the resul ng a tude and prac ce gaps may help
reduce incidence of food allergy reac on.
Although past research reports barriers to food allergy training
including lack of awareness, knowledge, and training (Kwon & Lee,
2012), as well as lack of employee commitment and interest,
scheduling issues, and high employee turnover (Lee & Barker, 2017),
this study did not ﬁnd respondents had a nega ve a tude toward
food allergy training, sugges ng alternate barriers to training may be
to blame.
Par cipant knowledge, preferred language, and self‐reported English
ﬂuency results suggest language as a training barrier, suppor ng
previous ﬁndings of food safety training in ethnic restaurants (Choi &
Rajagopal, 2013; Liu & Kwon, 2013). Respondents with comfort
communica ng in English and with high levels of English ﬂuency had
greater knowledge scores than those more comfortable
communica ng in Mandarin or Cantonese, or that reported “poor”
ﬂuency levels.
Addi onally, diﬀering cultural values have been iden ﬁed in past
research has barriers to the promo on of food safety (Mauer et al.,
2006; Liu & Kwon, 2013). Results found the level of knowledge
regarding food allergies were lower for foodservice employees born
outside the U.S., suppor ng previous ﬁndings that food allergies were
rela vely unfamiliar to Asians and not yet recognized as a medical
condi on in the general popula on within Asia (Lu, Elliot, & Clarke,
2014). Lu, Elliot, and Clarke (2014) found food allergies were unknown
to many of the study’s par cipants and allergen terms were not
familiar to par cipants as only 28% of par cipants were able to say
food allergy in Chinese (Mandarin or Cantonese) and none could
iden fy a Chinese term for “anaphylaxis”, conﬁrming the need for
culturally appropriate food safety resources to improve consumer
food safety in ethnic restaurants (Mauer et al., 2006). Thus, for future
food allergy trainings, simply transla ng food allergy training
programs in a greater diversity of languages to address language
barriers may not be suﬃcient, as trainings translated into Chinese s ll
may not adequately address whether the programs are appropriately
mee ng the cultural needs and using the correct terminology to best
communicate the varied topics within food allergy as it pertains to the
foodservice industry.
Although previous research has found that food safety training can
have posi ve outcomes on food safety knowledge, the literature on
training and improved knowledge on improving safe food handling
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behaviors or prac ces indicate that transferring knowledge to
prac ce can be inconsistent. Several studies (Koechlin, 2009; Mathias
et al., 1994; Mitchell, Fraser & Bearon, 2007) have noted the gaps
that exist between training and behavior change, while some have
found mixed results or some success (Adesokan, Akinseye, &
Adesokan, 2015; Pilling et al., 2008; Roberts et al., 2008). Frash and
MacLaurin (2010) concluded that while adequate knowledge was a
mandatory prerequisite for posi ve transfer of training, training alone
was insuﬃcient to mo vate a behavioral change. The authors noted
that employee a tudes and outlooks towards food safety training
may help promote safe food handling behaviors. Addi onal research
also suggests that foodservice employees’ behaviors are more likely
to improve when training is sensi ve to other mo va ng factors, such
as managerial commitment, and addressing organiza onal and
individual barriers (Mitchell, Fraser, & Bearon, 2007).
Previous literature found customers’ perceived employee a tudes
towards individuals with food allergy as a barrier to food allergy
accommoda on,
believing
restaurant
staﬀ
considered
accommoda on requests as a nuisance (Kwon & Lee, 2012). A tude
score results indicated foodservice employees in Chinese restaurants
had predominately posi ve a tudes towards welcoming customers
with food allergies and did not wish to exclude them from the
restaurant or perceive them to be diﬃcult diners. This mirrors
previous studies about foodservice employees’ a tudes and food
allergies with the majority of employees having more posi ve
a tudes towards food allergies than are believed or perceived by
customers (Choi & Rajagopal, 2013; Le wich et al., 2010). In light of
previous research regarding transfer of knowledge to behavior, future
trainings may wish to address mo va ng factors, such as
organiza onal barriers and managerial commitment. Trainers may
consider exploring programs that encourage empathy for individuals
with food allergies and emphasize the poten al beneﬁts of
accommoda ng individuals with food allergies to help improve
a tudes. It may also be useful to explore development of manager‐
focused training on how to create suppor ve food allergy safe
workplaces, in promo on of managerial support and to support
posi ve work habits for food safety (Arendt, Strohbehn, & Jun, 2015).
CONCLUSIONS AND APPLICATIONS
This study assessed food allergy knowledge, a tudes, prac ces, and
food allergy training needs and preferences of employees of Chinese
restaurants. Findings showed most employees in Chinese food
restaurants did not receive food allergy training, however those that
did complete food allergy training were found to have higher
knowledge, a tudes, and prac ce scores. Only one‐third of
par cipants reported having receiving food allergy training, however,
employees’ a tudes and self‐reported accommoda on prac ces
were high, sugges ng employees may be willing to adapt—or may
already be incorpora ng—prac ces to accommodate individuals with
food allergies. Despite a willingness to accommodate customers with
food allergy, the gaps in food allergy knowledge, par cularly with
regards to cross‐contact, suggest that prac ces may have limited
eﬃcacy as prac ces completed without the context of knowledge
may not helpful in keeping food safe from allergens.
This study supported past research ﬁndings that food safety training
for ethnic restaurants should be culturally appropriate and speciﬁc to
ethnic‐foods, to ensure eﬀec ve communica on in the appropriate
languages, and be easily accessible to the foodservice industry (Mauer
et al., 2006). Training preferences noted by respondents also included
an interest in printed materials (poster, ﬂyer, booklet) with
informa on and/or visuals that referenced Chinese cuisine speciﬁc
dishes in the appropriate Chinese dialect (Mandarin, Cantonese, etc.)
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that could be kept as a reference guide in future. Programs should
also be further developed to meet the needs of food allergy training
iden ﬁed in this research, placing greater emphasis in preven ng
food allergy reac ons (cross‐contact, risk communica on) and
responding appropriately to incidences when they do occur.
To ensure accessibility, reference resources for employees of Chinese
restaurants should be developed and provided to restaurants to
ensure food allergy informa on is reaching foodservice staﬀ other
than the managers required to complete ANSI‐accredited training.
Thus, capitalizing on the willingness of employees to accommodate
food allergy customers and provide opportuni es to improve food
allergy knowledge without necessita ng formalized food allergy
training. Future trainings should also look towards developing
programs speciﬁcally targeted at managers to assist in the
development and implementa on of accommoda on policies and
strategies to ensure the lessons of food allergy training are con nued
in the workplace.
This study has some limita ons. The study used a small sample of
employees in Chinese restaurants in Chicago, Illinois, therefore, the
results cannot be generalized to other ethnic restaurants or other
metropolitan areas and may not be representa ve of the en re
popula on of employees in Chinese restaurants. The eﬀect size of the
study was also small and so the ﬁndings and conclusions should be
considered carefully before its use and applica on in future food
allergy training programs.
The respondents’ higher food allergy a tudes scores may be due to
avidity bias among the par cipants, as those willing to par cipant in
the study had a greater interest in the topic, poten ally enhancing the
study’s overall a tude scores. Addi onally, food allergy handling
prac ces were self‐reported which may have resulted in higher scores
due to social desirability bias, as par cipants may have selected what
they believed to be the desired responses and not responses that
reﬂected their actual prac ces. While it is not possible to determine
the extent to which the par cipants followed the prac ces reported
by the data, it is very likely that respondents over‐reported their
adherence to following safe food allergy handlings prac ces. Future
research may wish to use research designs that can explore the
actual, observed prac ces of foodservice employees in Chinese
restaurants to help mi gate some of the bias due to self‐repor ng.
Par cipants in this study reported their roles included responsibili es
spanning the front and back of house which created varia on in the
sample size for self‐reported prac ces in the data. Future research
may wish to modify the ques onnaire used to collect greater detail
regarding the job roles and categories of the study’s par cipants.
During data collec on, several respondents preferred discussing their
a tudes and prac ces to comple ng the survey, revealing
informa on that was not necessarily reﬂected by the data collected
by the ques onnaire. Given that a tudes towards food allergies have
been found to be a possible cultural barrier for safe food allergy
prac ces, future studies examining a tudes of Chinese restaurant
employees may wish to use a qualita ve approach to more fully
explore a tudes. Future research exploring the food allergy training
needs of employees of other ethnic cuisines that have been iden ﬁed
as high risk for individuals with food allergies could also help provide
informa on for improving food allergy training.
Although the par cipants in this study indicated a preference for
trainings to be presented in printed forms, in‐person classes, online
classes, or mobile applica ons, previous research has found
The Journal of Foodservice Management & Education

foodservice professionals preferred or generally enjoyed video‐based
learning for food safety training (Lillquist, McCabe, & Church, 2005;
Salazar, Ashraf, Tcheng, & Antun, 2005). Future research may wish to
further explore the training format preferences of employees of
Chinese restaurants or examine the eﬃcacy of the various training
delivery methods on food safety knowledge, a tudes and prac ces
for this popula on.
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