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ABSTRACT

The objective of this research was to evaluate the knowledge, attitudes, and
practices (KAP) of food allergy among restaurant employees in Alexandria,
Egypt, using a cross-sectional study design. A convenient sample of 189
restaurant employees completed a self-reported questionnaire to collect
data on their KAP towards food allergies. Analysis of the data and testing
of hypotheses and relationships between KAP were conducted using
descriptive statistics and structural equation modeling (SEM). The study
results showed that most restaurant employees had moderate knowledge
and positive attitudes towards food allergies, while most practices were
low to moderate risk. The findings also revealed that knowledge positively
influenced attitude and practices, while attitude positively influenced
practices. The study concludes that providing more training for restaurant
employees could reduce the risk of serving unsafe meals to customers with
food allergies
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1. INTRODUCTION

When the immune system reacts to a particular food after consumption, it
results in an allergic reaction to that food. Consuming foods that have
caused allergies can lead to symptoms such as digestive problems, hives,
and swelling of the airways, even when consumed in small amounts. In
some cases, anaphylaxis can occur, which is a life-threatening condition
for food- allergic persons (Turnbull et al., 2015).

According to Elghoudi and Narchi (2022), the estimated prevalence of
food allergies is 8% among children under the age of 5 and 4% among
adults. Although children may outgrow food allergies as they grow older,
there is no cure for them. It is significant to note that food allergies are
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often mistaken for food intolerance, which is a more frequent reaction that
does not involve the immune system, even though it can be unpleasant.

Gargano et al. (2021) state that a variety of foods have been linked to
allergies, including cow's milk, shellfish, eggs, tree nuts, peanuts, soy, and
wheat. The prevalence of food allergies differs among countries. Risk
factors for food allergies include a family history of allergies, vitamin D
deficiency, obesity, and sanitation. Allergic reactions are caused by
immunoglobulin E (IgE) in the immune system binding to food molecules,
with proteins being the primary culprits. Inflammatory chemicals like
histamine are then released. Diagnosis of food allergies usually involves a
comprehensive medical history, elimination diets, skin prick tests, blood
tests for IgE antibodies against food, and oral food challenges, among
other factors.

According to Food Allergy Research and Education (FARE) (2019), the
number of children developing food allergies in the U.S. has increased by
nearly 50% since 1997. Despite multiple medical studies exploring
potential treatments, it is unclear whether food allergies can be cured. The
National Restaurant Association (NRA, 2019) reports that consumers
today are dining out more frequently than ever before. However, this poses
a challenge for people with food allergies or their parents who may find it
difficult to navigate restaurant menus.

As Soon (2020) points out, food allergy reactions are one of the leading
causes of death in restaurants. In order to comply with legal requirements
while accommodating customers' needs, restaurateurs must understand the
risks associated with food allergies. To support the food allergy
community, several professional organizations have developed training
programs for restaurant staff. This will help increase awareness of food
allergies among employees and provide valuable resources and
information for people with food allergies (Nasser Eldine et al., 2021)

Non-profit organizations like Food Allergy Research & Education (FARE)
and AllergyEats have been instrumental in providing information about
food allergies. AllergyEats is a consumer review website that was founded
in the early 2000s and allows users to share and discover their dining
experiences at restaurants that accommodate food allergies (Food Allergy
Research and Education, 2019). According to FARE (2019),
FoodallergyEats.com is the top guide for individuals with food allergies in
the U.S. to locate restaurants that are food allergy-friendly
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In a similar manner to cross-contamination of microorganisms, proper
cooking could reduce or eliminate the risks of foodborne illnesses (Food
Allergy Research and Education, 2019), another common misconception
was that cooking has reduced or eliminated food allergens when cross-
contact occurred. When employees served customers with food allergies,
their knowledge level was inadequate even though they believed they
could provide allergen-free meals (Wen & Kwon, 2016).

Although food service employees expressed confidence in their ability to
provide allergen-free meals, research by Ahuja and Sicherer (2007) found
that many lacked the necessary knowledge about food allergies to do so
effectively. The study revealed that 58% of respondents had not received
any training on food allergies, while 35% believed that high heat could
destroy allergens, and 25% believed that allergens could be safely removed
from finished meals. This lack of knowledge could prevent food service
employees from accommodating customers or responding to their
questions and special requests appropriately (Shafie & Azman, 2015;
Dupuis et al., 2016; Radke et al., 2016; Elsahoryi et al., 2021; Nasseredine
et al., 2021). Also, non-coordinated employees may not follow safe food
handling procedures in the kitchen if they are unaware of the severity of
allergies. This is noted by Dupuis et al. (2016).

Researchers have investigated the dining experience of customers with
food allergies in light of the increasing number of individuals with food
allergies (e.g., Leftwich et al., 2011; Kwon et al., 2013; Lee and Barker,
2017; Kwon and Lee, 2012). A focus group, an interview with an
individual, and a survey were the most commonly used research methods
in these studies. In addition, and in the case of food handlers and
employees, there have been numerous studies that focused on food allergy
KAP in different hospitality aspects worldwide (Radke et al., 2016; Dupuis
et al., 2016; Eren et al., 2021; Abdelhakim, 2018). However, this is not the
case of the Egyptian context.

Thus, due to the dearth of studies on food allergy in different hospitality
sectors (El-Fattah & Saleh, 2017; Abdelhakim et al., 2020; Abdelhakim,
2022), Providing a complete picture of food allergies in the hospitality
industry was the goal of this study. Therefore, the purpose of this study
was to identify food allergy KAP among a sample of restaurant employees.
The study also examined the relationship between the previous variables
among restaurant employees.
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1.1RESEARCH PROBLEM STATEMENT

Food allergies are becoming increasingly prevalent worldwide, and it is
important to understand the KAP of satff in restaurants regarding food
allergies. Despite the significant risk that food allergies pose to consumers,
there is limited research on the KAP of food handlers in restaurants
regarding food allergies in Egypt (Abdelhakim et al., 2019; El-Fattah &
Saleh, 2017; Abdelhakim et al., 2020; Abdelhakim, 2022). This knowledge
gap is particularly important to address as food handlers are responsible for
ensuring that food is safe for consumers to eat, including those with food
allergies. Therefore, the research problem is to investigate the KAP of food
allergy among food handlers in restaurants and to identify the factors that
influence their KAP towards food allergies in Alexandria.

2. REVIEW OF LITERATURE

2.1 FOOD ALLERGY AND HOSPITALITY INDUSTRY

For commercial food service establishments, several state and federal laws
are in place to prevent allergic reactions (Abbot et al., 2007). However,
some employees of restaurants were not aware of the existence of food
allergens in menu items and the methods for preventing cross-contact
between menu items and food allergens (Lee and Barker, 2017). Servers
might overlook allergens or hidden ingredients if they were not aware of
them (Mandabach et al., 2005). Even in peanut-free meals prepared
immediately after peanut-containing meals in 62 British food service
establishments, nearly 21% of the meals were contaminated with peanut or
peanut proteins (Leith et al., 2006)

According to previous studies (Barnett et al., 2011; Kwon and Lee, 2012),
miscommunications between restaurant staff and customers with food
allergies have led to allergic reactions. Wen and Kwon (2016) conducted
interviews with food service managers to investigate how restaurant staff
could effectively communicate and fulfill customers' requests for allergen-
free orders. Surprisingly, only five out of 16 managers reported that
managers or chefs would visit customers' tables to confirm that their
allergen-free orders had been received and prepared correctly (Wen &
Kwon, 2016).

However, providing allergen-free meals to customers with special dietary
restrictions might prove beneficial to restaurants that were willing to
accommodate this group of customers (Tsai et al., 2014), even though it
might be a challenge for foresters (Ahuja & Sicherer, 2007; Lee & Xu,
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2015). Restaurants that have accommodated allergen-free orders would
benefit not only from increased profits, reputation, popularity, and
customer loyalty, but also create a better customer experience and improve
reputation (Wen et al., 2020). When food allergy customers have had a
positive experience at a restaurant, they were more likely to return (Kwon
et al., 2013). A positive reputation and increased profits were also benefits
of allergen-free restaurants. In light of the fact that most people have dined
out with family or friends, a "veto vote" could have a tremendous impact
(Ferraro et al., 2019). In most cases, if one member of a party had food
allergies, the entire party would go to a restaurant that could accommodate
that request. As a result, allergic individuals "veto" restaurants that fail to
accommodate their allergies (Antico, 2011). The possible profits brought
by consumer groups such as food-allergic persons were significant due to
the fact that there are nearly 15 million Americans with food allergies
(Wen et al., 2020). Through allergen-friendly food, Chang's China Bistro,
the largest casual dining Chinese restaurant chain in the U.S., increased its
profit significantly with allergen-friendly gluten-free orders (Wen &
Kwon, 2017).

The food allergy knowledge of hotel employees has not been studied
extensively, unlike restaurant employees. Bordelon (2016) conducted one
of the few studies in this area to examine the role of food allergies in
airlines, hotels, and attractions. The research aimed to investigate the
provision of food allergy information for travelers and the implementation
of legislation across eight sectors, including seven hotels. The study
revealed that only one hotel had limited website information about food
allergies. As a result, hotels did not address food allergies adequately.
Travelers with food allergies could more easily choose appropriate menus
if airlines and attractions provided information about their food allergy
policies and procedures on their websites

Keeping a food allergy under control is a very challenging task in everyday
life. Especially when eating out, for instance in a restaurant, patients with
limited dietary control have faced this challenge. Cross-contact
(contamination) during food preparation or the inclusion of ingredients that
consumers might not reasonably expect could cause allergen exposure
under such circumstances. It is still the restaurant staff's knowledge,
attitude, and subsequent practices that have determined whether suitable
foods were provided, regardless of whether consumers appropriately have
communicated their dietary needs. Thus, research on food allergy
awareness among restaurant staff has attracted increasing interest;
especially since previous studies have indicated profound knowledge gaps
(Loerbroks et al., 2019).
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Food handlers and restaurant staff should have knowledge and practices
related to food allergies, given the increased awareness of food allergies
among public health authorities. Raising awareness among food handlers
and suppliers could potentially reduce the consequences of food allergies.
Food service workers or caregivers play a crucial role in protecting
vulnerable populations, such as the elderly, children, adolescents, and
people with disabilities, who may not be able to recognize potentially risky
foods (Din et al., 2018). Previous studies have shown that participants
possessed moderate food allergy knowledge (Loerbroks et al., 2019; Ajala
et al., 2010). However, research on food allergy knowledge among food
handlers and restaurant employees in Egypt is limited (El-Fattah & Saleh,
2017; Abdelhakim et al., 2020)

2.2 KAP MODEL OF FOOD ALLERGY AND HYPOTHESES

The KAP (Knowledge, Attitude, and Practice) model is a widely used
framework to understand individual and community behavior in health-
related issues. In the context of food allergies, the KAP model can help to
identify knowledge gaps and misconceptions about food allergies, as well
as attitudes and practices that may contribute to the risk of allergic
reactions. The knowledge component of the model refers to the
understanding of what food allergies are, their causes, symptoms, and
appropriate management. Attitude encompasses personal beliefs, emotions,
and values that influence how individuals perceive food allergies and their
impact on daily life. Practice refers to the actual behaviors and actions
taken to prevent and manage food allergies, including avoiding allergenic
foods, reading food labels, and carrying emergency medication. The KAP
model has been used in various studies to assess the level of knowledge,
attitude, and practice of individuals and communities regarding food
allergies, and to develop educational interventions that can improve
awareness, reduce risk, and promote safe food handling practices

In light of the previous literature, three hypotheses were developed as
shown in the conceptual model (Figurel):

H1: Food allergy knowledge of restaurants' employees is positively
affecting their attitudes toward food allergy.

H2: Attitudes toward food allergy of restaurants' employees are positively
affecting their practices regarding food allergy.

H3: Food allergy knowledge of restaurants' employees is positively
affecting of their practices toward food allergy.
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Figurel: Food Allergy KAP of restaurants’ employees
3. RESEARCH METHODOLOGY

3.1THE RESEARCH DESIGN

A cross-sectional quantitative research was conducted. Predefined
questions in a self-reported questionnaire were used in KAP surveys to
collect quantitative data (Abdelhakim & Badr, 2021). KAP surveys
revealed what has been said, but actual actions might differ considerably
from what has been said or has been done (Abdelhakim, 2022).

3.2 THE QUESTIONNAIRE DESIGN

In Alexandria, Egypt, a developed self-administered questionnaire derived
from previous related studies to assess food allergy KAP among restaurant
employees (e.g. Ajala et al., 2010; Loerbroks et al., 2019; Elsahoryi et al.,
2021). An independent translator with substantial experience in tourism
and hospitality education developed the questionnaire in English and then
translated it into Arabic. Based on the preliminary findings from the face-
to-face pilot, the questionnaire was modified. There were four sections in
the questionnaire. There were four questions about socio-demographic
characteristics and restaurant-related data in the first section. The second
section contained six knowledge questions about food allergies. Staff
attitudes were addressed in the third section with four items. Eight
questions were included in the final section about the correct practices to
prevent cross-contamination and how employees should deal with mistakes
that may impact the safety of food for allergy sufferers.

3.3 SAMPLING

A convenient sample of 200 employees working in dining restaurants was
targeted. The research participants worked in restaurants in Alexandria and
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completed 189 valid forms (response rat 94.5%) were collected. Data were
collected from the first of October 2022 to the end of December 2022.

3.4 DATA ANALYSIS

Responses to the survey were scored using a system in which a correct
answer was awarded 51 points, an incorrect answer was given 50 points,
and respondents who selected "I don't know" received 50 points to prevent
guesswork from skewing the results. The survey used a five-point scale to
quantify responses, ranging from "never" to "rarely” to “sometimes" to
"often” to "always,"” with each response being scored from 0 to 5.
Similarly, a five-point scale ranging from "strongly disagree” to "strongly
agree” was used to quantify responses, with each response being scored
from1to 5.

In order to test the proposed conceptual model and its hypotheses, PLS-
SEM was employed in the study. According to Haar et al. (2016), PLS-
SEM is a useful method for developing theories. The data was analyzed
using WarpPLS 7.0 software. Fornell and Larcker (1981), Kock (2017),
and Hair et al. (2016) were used to assess the reliability and validity of the
measurement models.

4. RESULTS AND DISCUSSIONS
4.1 PROFILE OF RESPONDENTS

The respondents in table 1 have a diverse demographic profile. Most of
respondents (86.6%) are aged between 30 and 40 years in this research.
Male respondents made up the majority (87.3%), whereas female
respondents made up the minority (12.6%). Nearly 70 percent of
respondents (69.8%) had a university education. Last but not least, three-
quarters of respondents worked in operational roles.

Table 1: The profile of respondents

Demographics Respondents
N (%)
Gender Male 165 (87.3)
Female 24 (12.6)
Age (years) 25- 30 25 (13.2)
31-35 99 (52.3)
36-40 33 (17.4)
40 < 32 (16.9)
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Educational High school 52 (27.5)
level University 132 (69.8)
Postgraduate 5 (2.6)
Job level Managerial level 46 (24.33)
Operational level 143 (75.67)
Total 189 100

Additionally, Table 2 indicates that respondents know a good amount about
food allergies (Grand Mean= 3.6) and positive attitudes (Grand Mean=
3.9), however, they have low practices related to handling food allergy
related risks (2.47).

Table (2) Mean statistics for KAP of food allergy

Constructs Mean
Statistics
Food allergy Knowledge (K) 3.6
Food allergy Attitudes (A) 3.9
Food allergy Practices (P) 2.47

4.2MEASUREMENT MODEL

When the average variance extracted (AVES) of a construct exceed 0.5, it
indicates convergent validity in the measurement model (Fornell and
Larcker, 1981). Discriminant validity is established when the square roots
of AVEs exceed inter-construct correlations (Table 3). The measurement is
reliable if there is a positive correlation of greater than 0.7 between
Cronbach's alpha (CA) and composite reliability (CR) (Field, 2009; Hair et
al., 2016) (Kock, 2020). Furthermore, if the variance inflation factors
(VIFs) are below 5, then there is no multicollinearity (Kock, 2020).
Discriminant validity is supported by an HTMT ratio of less than .90
(Table 4) (Kock, 2020). Based on these findings, it can be inferred that the
current measurement model is both valid and reliable.

Table (3) Measurement model of food allergy KAP among restaurants’

employees
Constructs Indicators| Loading| CA | CR | AVE| +VAVE
K1 0.790
Food allergy Knowledge ["k> 0.808
(K) 3 0.863 | 0850 0.894] 0.627 | 0.792
K4 0.780
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K5 0.816
K6 0.890
AL 0.864
. A2 0.878
Food allergy Attitudes (K) =55 0.832 | 0.891] 0.925| 0.755| 0.869
Ad 0.834
P1 0.834
P2 0.882
P3 0.836
. P4 0.932
Food allergy Practices (P) i 0871 | 0.809| 0.887| 0.724| 0.851
P6 0.940
P7 0.933
P8 0.889

Table (4) Square root of AVEs and inter-constructs correlations

variance extracted

Note: CA: Cronbach’s alpha, CR: Composite reliability, AVE: Average

Constructs Knowledge | Attitudes Slef-reported
(K) (A) Practices (P)
Knowledge (K) (0.792)
Attitudes (A) 0.641 (0.906)
Practices (P) 0.577 0.720 (0.957)

Table (5) HTMT ratios

Constructs Kno(vlil)e doe | Attitudes (A) ‘T’Jﬁ;:;?feosrzg)j
Knowledge (K) 0.734

Attitudes (A) 0.623 0.759

Practices (P) 0.830 0.840 0.780
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4.3 STRUCTURAL MODEL

As shown in Figure (2), the findings have showed that the food allergy
knowledge (K) acquired by restaurants' employees have positively affected
their attitudes toward food allergy (A) (p=.23, P<.01) (H1 is supported). In
addition, the employees’ attitudes toward food allergy (A) have affected
their Practices (P) (p=.25, P<.01) (H2 is supported). However, although
knowledge (K) acquired by restaurants' employees have positively affected
their Practices (B=.21 and P<.07) (H3 is rejected).

Food allergy
Attitudes (A)

=23 P<.01

Food allergy
Knowledae (K)

=-.21 P<.07

5<.0p=-25 P

Food allergy
practices (P)

Figure2. The structural model of the impact KAP of food allergy

These two constructs (K and A) explain 43% of the variance in the
practices of food allergy of restaurants' employees. Accordingly, the actual
behaviors of restaurant employees are lower than those they report in their
self-reported behavior.

5. CONCLUSION

The study successfully met its objective based on the findings. The
majority of the restaurant staff had moderate to excellent knowledge and
awareness of food allergies, with low to moderate risk behaviors. The level
of knowledge among employees was influenced by their educational
background, job position, work experience in the restaurant industry, and
the possession of a food safety and management systems certificate

Table (6) Hypothesis testing results

No. Hypotheses B

Result
value

H1 | Food allergy Knowledge(K) == Attitudes (A) | 0.22** | Accepted
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H2 | Food allergy Attitudes (A) ==» Food allergy 0.23%* Accepted
Practices (P) '

H3 | Food allergy Knowledge(K) == Food allergy 0.17 NS Rejected
Practices (P) '

Note: * Significant at 5%, ** Significant at 1%, NS Not Significant

To create and develop effective interventions, it is also critical to
understand the relationship between knowledge, attitudes, and practices.
The managers must be role models for their colleagues, teach and train
them in order to introduce safe meals to food allergic clients. Therefore,
managers must acquire a good level of knowledge about attitudes, skills,
and work habits. It is still very likely that restaurant staff, together with
customers with food allergy, will not understand food allergen risks, will
have poor knowledge of appropriate controls, and will have high-risk
practices. As a result, the most significant problem is a lack of training. In
spite of the fact that the survey indicated food handlers were somewhat
familiar with food allergy, allergic individuals must stay vigilant,
questioning where meals will be served in terms of what ingredients will
be used, ensuring that the food is free of allergens, and always paying
attention to the labels on food products.

6. IMPLICATIONS AND FURTHER RESEARCH

6.1IMPLICATIONS

The findings of this study will be of interest to researchers and scholars in
the hospitality industry as it contributes to the current theory and literature
on managing food allergies. The study has also developed and tested a
model that can be applied empirically in various hospitality contexts and
sectors. The results of this study can guide future research on food
allergies.

This study's practical and managerial implications are significant, as they
provide valuable insights for managers in catering settings such as
restaurants, airlines, and hospitals. By selecting and training employees
who possess higher levels of knowledge and experience, managers may be
able to reduce the risks associated with food allergies. Moreover, the
findings can help identify areas that require improvement in food safety-
related activities and increase the level of awareness among food handlers
in the catering industry. This is especially relevant since the establishment
of the National Food Safety Authority (NFSA) has required that food
handlers possess a reasonable level of knowledge about food allergies. The
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study's results may be beneficial to managers, supervisors, and auditors in
understanding their employees' training needs and enhancing the quality of
their services.

6.2 LIMITATIONS AND FUTURE RESEARCH

Research directions for the future can be drawn from this research, as it has
some limitations. First, future research should include a variety of catering
establishments, such as fast-food restaurants, airline catering, and
institutional catering, since the data were collected from restaurant workers
in Alexandria, Egypt. For data collection, a self-reported survey was used;
future studies may use direct observation and documents (e.g., reviews
from customers and menu analyses) to examine potential food allergies and
related risks in catering. In addition, this study was conducted in
Alexandria, the second capital of Egypt; future studies could consider other
countries or be cross-country or cross-cultural in nature.

REFERENCES

Abbot, J. M., Byrd-Bredbenner, C., & Grasso, D. (2007). Know before
You Serve. Developing a Food-Allergy Fact Sheet. Cornell Hotel
and Restaurant Administration Quarterly, 48(3), 274-283

Abdelhakim, A. S. and Badr, R. M. (2021). Adopted Research Designs by
Tourism and Hospitality Postgraduates in the Light of Research
Onion. International Journal of Tourism and Hospitality
Management, 4(2), 98-124

Abdelhakim, A. S. F. (2022). Cabin crew food safety training: an
exploratory study (Doctoral dissertation, Cardiff Metropolitan
University).

Abdelhakim, A. S., Hewedi, M. M., & Adam, S. (2020). Finding the
missing pieces of food safety training puzzle on nile cruises: A
delphi approach. International Journal of Heritage, Tourism and
Hospitality, 14(2), 173-185.

Abdelhakim, A. S., Jones, E., Redmond, E. C., Griffith, C. J., & Hewedi,
M. (2018). Evaluating cabin crew food safety training using the
Kirkpatrick model: an airlines’ perspective. British Food Journal,
120 (7), 1574-1589

Abdelhakim, A. S., Jones, E., Redmond, E., Hewedi, M., & Seaman, P.
(2019). Cabin crew food safety training: A qualitative study. Food
Control, 96, 151-157

Ahn, K., Kim, J., Hahm, M. I, Lee, S. Y., Kim, W. K, Chae, Y., ... &
Kwon, H. J. (2012, November). Prevalence of immediate-type food
allergy in Korean schoolchildren: a population-based study.
In Allergy & Asthma Proceedings 33, (6), 60-69

241



International Journal of Tourism and Hospitality Management Volume 6, Issue 1, June 2023

Ahuja, R., & Sicherer, S. H. (2007). Food allergy management from the
perspective of restaurant and food establishment personnel. Annals
of Allergy, Asthma & Immunology, 98(4), 344-348

Barnett, J., Leftwich, J., Muncer, K., Grimshaw, K., Shepherd, R., Raats,
M. M., & Lucas, J. S. (2011). How do peanut and nut-allergic
consumers use information on the packaging to avoid
allergens? Allergy, 66(7), 969-978.

Bordelon, Bridget M., (2016).To Travel or Not to Travel: Exploring Food
Allergy Policy in the Tourism and Hospitality Industry, Travel and
Tourism Research Association: Advancing Tourism Research
Globally. 12. Retrieved from:
https://scholarworks.umass.edu/ttra/2016/Academic_Papers_Visual
/12 (28 January 2023)

Din, N., Rashid, B., Ramli, K. I., & Mohamed, R. (2018). Determination of
Intervention to Improve Food Allergy Knowledge among
Malaysians. Journal of ASIAN Behavioural Studies, 3(11), 1-11

Dupuis, R., Meisel, Z., Grande, D., Strupp, E., Kounaves, S., Graves, A. &
Cannuscio, C. C. (2016). Food allergy management among
restaurant workers in a large US city. Food Control, 63, 147-157

El-Fattah, A., & Saleh, M. (2017). Assessing the Procedures Followed to
Avoid the Risk of Food Allergies in the Food and Beverage Sector
within  Lodging Establishments: The Case of Red Sea
Governorate. International Journal of Heritage, Tourism and
Hospitality, 11(2), 213-227

Elghoudi, A., & Narchi, H. (2022). Food allergy in children—the current
status and the way forward. World Journal of Clinical
Pediatrics, 11(3), 253.

Elsahoryi, N. A., Alkurd, R., Ahmad, L., Olaimat, A. N., Hammad, F., &
Holley, R. (2021). Food allergy knowledge, attitudes and practices
(KAP) among restaurant's staff in Jordan: a cross-sectional
study. British Food Journal, 123(9), 3056-3069.

Eren, R., Cetin, M., Eren, A., & Cetin, K. (2021). Food allergy knowledge,
attitude, and practices of chefs in resort hotels in
Turkey. International Journal of Gastronomy and Food
Science, 24, 100345

Ferraro, V., Zanconato, S. and Carraro, S. (2019), Timing of food
introduction and the risk of food allergy, Nutrients, 11(5), 1131.

Food Allergy Research and Education, (2019). About Food Allergies.
Retrieved from: http://www.foodallergy.org/about-food-allergies
(22 Dec 2022).

Fornell, C., & Larcker, D. F. (1981). Evaluating structural equation models
with unobservable variables and measurement error. Journal of
marketing research, 18(1), 39-50.

242


https://scholarworks.umass.edu/ttra/2016/Academic_Papers_Visual/12
https://scholarworks.umass.edu/ttra/2016/Academic_Papers_Visual/12
http://www.foodallergy.org/about-food-allergies%20(22
http://www.foodallergy.org/about-food-allergies%20(22

International Journal of Tourism and Hospitality Management Volume 6, Issue 1, June 2023

Hair, Jr, J. F., Sarstedt, M., Matthews, L. M., & Ringle, C. M. (2016).
Identifying and treating unobserved heterogeneity with FIMIX-
PLS: part I-method. European business review, 28(1), 63-76

Hair, Jr, J. F., Sarstedt, M., Matthews, L. M., & Ringle, C. M. (2016).
Identifying and treating unobserved heterogeneity with FIMIX-
PLS: part I-method. European business review, 28(1), 63-76

Kock, N. (2017). WarpPLS user manual: Version 6.0. ScriptWarp
Systems: Laredo, TX, USA, 141, 47-60.

Kwon, J., Kim, J., Cho, S., Noh, G., & Lee, S. S. (2013). Characterization
of food allergies in patients with atopic dermatitis. Nutrition
Research and Practice, 7(2), 115-121

Lee, Y. M., & Barker, G. C. (2017). Comparison of food allergy policies
and training between Alabama (AL) and national restaurant
industry. Journal of Culinary Science & Technology, 15(1), 1-16

Lee, Y. M., & Xu, H. (2015). Food allergy knowledge, attitudes, and
preparedness among restaurant managerial staff. Journal of
Foodservice Business Research, 18(5), 454-469

Leith, E., Bowen, T., Butchey, J., Fischer, D., Kim, H., Moote, B., ... &
Waserman, S. (2006). Consensus guidelines on practical issues of
immunotherapy-Canadian Society of Allergy and Clinical
Immunology (CSACI). Allergy, Asthma & Clinical Immunology, 2
(1), 1-15.

Loerbroks, A., Tolksdorf, S. J., Wagenmann, M., & Smith, H. (2019).
Food allergy knowledge, attitudes and their determinants among
restaurant staff: A cross-sectional study. PLoS One, 14(4),
e0214625

Mandabach, K. H., Ellsworth, A., Vanleeuwen, D. M., Blanch, G., &
Waters, H. L. (2005). Restaurant managers' knowledge of food
allergies: A comparison of differences by chain or independent
affiliation, type of service and size. Journal of culinary science &
technology, 4(2-3), 63-77

Nasseredine, S., El Harake, M. D., Kharroubi, S. A., & Toufeili, 1. (2021).
Food allergy knowledge, attitudes and practices of foodservice
workers at restaurants in Lebanon: Findings from a national cross-
sectional study. Food Control, 130, 108380

National Restaurant Association. (2019). Restaurant Performance Index.
Retrieved from https://Restaurant.org/ News-
Research/Research/RPI. accessed (22 Dec 2022).

Radke, T. J., Brown, L. G., Faw, B., Hedeen, N., Matis, B., Perez, P., ... &
Ripley, D. (2017). Restaurant food allergy practices—six selected
sites, United States, 2014. Morbidity and Mortality Weekly
Report, 66(15), 404.

243



International Journal of Tourism and Hospitality Management Volume 6, Issue 1, June 2023

Radke, T. J., Brown, L. G., Hoover, E. R., Faw, B. V., Reimann, D.,
Wong, M. R., ... & Ripley, D. (2016). Food allergy knowledge and
attitudes of restaurant managers and staff: an EHS-Net
study. Journal of food protection, 79(9), 1588-1598

Shafie, A.A. and Azman, A.W. (2015), Assessment of knowledge, attitude
and practice of food allergies among food handlers in the state of
penang, Malaysia, Public Health, 129 (9),1278-84.

Soon, J. M. (2020). Food allergy? Ask before you eat: Current food allergy
training and future training needs in food services. Food
Control, 112, 107129

Tsal, G., Kim, L., Nevis, I. F., Dominic, A., Potts, R., Chiu, J., & Kim, H.
L. (2014). Auto-injector needle length may be inadequate to deliver
epinephrine intramuscularly in women with confirmed food
allergy. Allergy, Asthma & Clinical Immunology, 10(1), 1-17

Turnbull, J., Adams, H., Gorard, D. (2015). Review article: the diagnosis
and management of food allergy and food intolerances. Alimentary
Pharmacology & Therapeutics (Review). 41 (1): 3-25.

Wen, H., & Kwon, J. (2016). Food allergy risk communication in
restaurants. Food Protection Trends, 36(5), 372-383.

Wen, H., & Kwon, J. (2017). Restaurant servers’ risk perceptions and risk
communication-related behaviors when serving customers with
food allergies in the US. International Journal of Hospitality
Management, 64, 11-20

Wen, H., Park, E., Tao, C. W., Chae, B., Li, X., & Kwon, J. (2020).
Exploring user-generated content related to dining experiences of
consumers with food allergies. International Journal of Hospitality
Management, 85, 102357.

244



	1.1Research Problem statement
	Food allergies are becoming increasingly prevalent worldwide, and it is important to understand the KAP of satff in restaurants regarding food allergies. Despite the significant risk that food allergies pose to consumers, there is limited research on ...
	2. Review of literature
	3.1The research design
	A cross-sectional quantitative research was conducted. Predefined questions in a self-reported questionnaire were used in KAP surveys to collect quantitative data (Abdelhakim & Badr, 2021). KAP surveys revealed what has been said, but actual actions m...
	3.2 The questionnaire design
	3.4 Data analysis
	In order to test the proposed conceptual model and its hypotheses, PLS-SEM was employed in the study. According to Haar et al. (2016), PLS-SEM is a useful method for developing theories. The data was analyzed using WarpPLS 7.0 software. Fornell and La...
	4. Results and discussions

	4.1 Profile of respondents
	6. Implications and further research

