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ABSTRACT

The purpose of this study is to determine the food allergy knowledge, attitudes and practices of
food handlers working in five-star hotel kitchens in Turkey and to explore the association between
the obtained scores and handlers’ demographic and working characteristics. A cross-sectional sur-
vey involving 450 food handlers in the state of Istanbul, Ankara and Antalya, in Turkey, was
conducted using a paper-based questionnaire. The total knowledge score of the participants was
11.89 +£2.22 (max 17), attitude score 60.63 £10.34 (max 75) and practice score 55.60 £8.01 (max
65). In the comparison based on demographic characteristics; the knowledge (12.10 £2.15) and
practice (56.33 £5.91) scores of the food handlers who received food allergy training in the hotel
they work were found to be significantly higher than those who did not receive food allergy train-
ing (p<0.05). Food allergy knowledge of food handlers was evaluated as "average", attitude as
"positive", and practice as "low risk practice". The results obtained are expected to contribute to
the development of food allergy policies, procedures, and the planning of the necessary trainings
for reducing the risks of food allergies and preventing fatal allergic reactions.

Keywords: Food allergy, Knowledge, Attitude, Practices, Food handlers, Hotel kitchen

23


https://orcid.org/0000-0002-3004-2303
https://orcid.org/0000-0002-0136-4928
https://doi.org/10.3153/FH22003
mailto:ugur.lokman@gedik.edu.tr
https://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/
http://jfhs.scientificwebjournals.com/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3153/FH22003

24

Food Health 8(1), 23-34 (2022) e https://doi.org/10.3153/FH22003

Introduction

Allergy has become one of the major problems in Western
societies in the 20th century. There are estimated 220-250
million people worldwide affected by allergic diseases. Food
allergy accounts for a significant part of allergic diseases
(Olivier, 2013). It has been increasing in prevalence in the
last 2 to 3 decades (Seth et al., 2020). Changes in the envi-
ronment, lifestyle, and dietary habits (Sicherer, 2011) may
have resulted in the increase of food allergies. Sicherer and
Sampson (2014) stated that food allergy cases are mostly en-
countered in the United States. It is estimated that approxi-
mately 15 million people in the USA, 5.9 million of which
are children, have food allergies (FARE, 2020). It is reported
that one in every 17 children in England and 10 children in
Australia has food allergy; while one out of every 17 children
in Turkey have food allergy, although this varies according
to region (Giiler, 2019). In Turkey, as in the world, the prev-
alence of food allergies increases gradually (Sapan et al.,
2013).

Food allergy is an excessive (abnormal-adverse) reaction in-
itiated by the immune system to a particular food (Boyce,
2012). It has been reported that the only way to prevent reac-
tions in case of food allergy is to remove the food that evokes
the allergy from the diet (Stjerna et al., 2014). In an individual
with food allergy, an allergic reaction occurs a few minutes
or hours after exposure to the allergen food. While some
symptoms of food allergic reactions are mild (i.e., rashes,
itching, and swelling), the severe reaction known as anaphy-
lactic shock could be lethal (National Institute of Allergy and
Infectious Disease, 2019). It is estimated that every year, food
allergies are responsible for roughly 30,000 medical emer-
gencies and 150-200 deaths in the U.S. (Sampson, 2004). In
addition to their life-threatening nature, allergic reactions also
cause psychological problems such as increased anxiety, de-
moralization, limited socialization, and decreased quality of
life (Gaspar-Marques et al., 2014).

Eating out is dangerous for an individual with food allergy.
Providing allergen-free food to customers with food allergies
is difficult as eating out habits and the prevalence of food al-
lergies are increasing (Kwon and Lee, 2012). There are a
range of factors that could potentially lead to food allergic
reactions, including cross-contact, miscommunication be-
tween wait staff and cooks, ingredients not listed by restau-
rants on menus, and contact with food residuals. In addition,
incomplete food labels and hidden allergens in mixed dishes
can also lead to allergic reactions to food (Lee and Barker,
2016). Taking these factors into consideration, it is evident
that food handlers play a key role in preventing food allergies
(Shafie and Azman, 2015). A food handler is a person who is
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directly involved in preparing food, in contact with food or
food contact surfaces and/or handles packaged or unpackaged
food or appliances in any food premise. Food handlers in ho-
tel consist of cooks. It is essential that these individuals
should possess sufficient knowledge, attitude and practice
level about food allergy and should realize the due im-
portance of the issue very well. The best practice to achieve
this is to provide food allergy training in parallel with food
safety training to relevant food handlers. However, previous
research has shown that many food handlers receive no or
very little food allergy training (Ahuja and Sicherer, 2007;
Lee and Barker, 2016; Lee and Sozen, 2016; Mandabach et
al., 2005; Wen and Kwon, 2017).

Hotels, being an important branch of the tourism sector, pro-
vide catering for millions of people. Hence, food safety, hy-
giene, and sanitation are the most critical issues need to be
considered by hotel management. If due attention is not paid
for these issues during the preparation and service of the food,
it might cause health threats for both staff and the customers
(Baser et al., 2017). It is necessary to reveal the current situ-
ation and to identify the deficiencies in order to take correc-
tive actions. Understanding these gaps will help plan and im-
plement policies and training that will benefit both adminis-
trative staff and employees.

In parallel with the significant increase in fatal cases of aller-
gic reactions, the issue of food allergy has attracted the atten-
tion of public health authorities, particularly regarding the
practice among food handlers. The high knowledge, attitude,
and practice of food handlers regarding food allergies have a
very important effect in preventing possible reactions. For
this purpose, many studies have been conducted to measure
the food allergy knowledge, attitude and practice of restau-
rant employees (Ahuja and Sicherer, 2007; Bailey et al.,
2014; Choi and Rajagopal, 2013; Common et al., 2013; Lee
and Barker, 2016; Shafie and Azman, 2015; Sogut et al.,
2015; Tatli and Akoglu, 2020; Wen and Kwon, 2017), how-
ever, no previous study has been found to measure the
knowledge, attitude and practice of employees in hotels. The
purpose of this study is to measure the food allergy
knowledge, attitude and practice of the food handlers work-
ing in five-star hotels in Turkey. The findings to be reached
are expected to help making suggestions on the subject and
taking measures.
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Materials and Methods

Research Design and Participants

Since the tourism sector is a service sector and the hotel work-
ers are busy in the summer season, this study was held be-
tween December and May 2018 which are off-peak period. A
total of 540 questionnaires were collected; however, 450 eli-
gible questionnaires were used for data analysis since 90 were
excluded due to missing data. The sample consists of 450
food handlers working in five-star hotels located in three ma-
jor cities of Istanbul, Ankara and Antalya which are among
the three largest cities in Turkey and also have high tourism
potential. For the research to reach 95% confidence level, the
number of 384 that corresponds to 100.000-1.000.000 sample
interval was taken as basis (Lorcu 2015), and our sample size
was considered sufficient since it was larger than this value.
Participants were selected by simple random sampling
method. While individuals who were literate and worked as
executive chef, assistant chef, section chef, chef, comi and
steward staff were included in this study, individuals who did
not wish to enroll in the research voluntarily, had less than six
months of work experience, and could not speak and under-
stand Turkish were not included. The participants were in-
formed about the purpose and content of the study and the
researchers obtained written consent forms from the partici-
pants. The Ethics Committee of Human Studies in Social Sci-
ences of Abant Izzet Baysal University approved the study
(no: 2018/21).

Questionnaire Design

The questionnaire form was developed using related re-
sources and some previous studies on the issue (Choi and Ra-
jagopal, 2013; Shafie and Azman, 2015; Dupuis et al., 2016;
Soon, 2019). The questionnaire constructed and divided into
four sections. The first section of the questionnaire solicited
demographic information from the participants. Second sec-
tion consisted of 17 items to evaluate food allergy knowledge.
The scores on the food allergy knowledge questions were rec-
orded as “1” for a correct answer and “0” for an incorrect an-
swer. As an appendix to this section, an extra part comprising
13 items to measure food handlers' knowledge of the most
eight common food allergens were added. The third section
contained 15 items that assessed food allergy attitudes using
a 5-point Likert scale, ranging from one (1) “Strongly disa-
gree” to five (5) “Strongly agree”. The fourth section con-
tained 13 items that assessed food allergy practice using a 5-
point Likert scale (1 = Never, 2 = Rarely, 3 = Sometimes, 4
= Usually, 5 = Always). Accordingly, knowledge score was
evaluated within a range of 0-17, attitude score 15-75, and
practice score 13-65.

Data Analysis

The data obtained was analyzed using Statistical Package for
Social Sciences (SPSS) version 20. Descriptive statistics in-
cluding frequencies, percentage distributions, means, and
standard deviations were used to evaluate demographic char-
acteristics. Cronbach’s coefficient of reliability was calcu-
lated and found as 0.64 (knowledge), 0.91 (attitude) and 0.81
(practice), and these values were determined to be sufficient
in terms of reliability (Ural and Kilig, 2013). Normality test
was performed using the Kolmogorov-Smirnov test. Kruskal
Wallis and Mann Whitney U test were used to examine sig-
nificant differences in food allergy knowledge, attitudes, and
practices on demographic characteristics. Games-Howell and
Tamhane’s T2 non-parametric post-hoc tests were conducted
to determine within group differences. Spearman’s correla-
tion coefficient was used to test the association between
knowledge, attitudes and practices scores of the participants.
Findings with a p-value <0.05 were considered to be statisti-
cally significant.

The scoring scale applied in the study of Shafie and Azman
(2015) was used to evaluate the mean score ranges of the
knowledge, attitude, and practice. The score for each section
was converted to a percentage by dividing the total score by
the maximum score obtainable and the obtained values were
assessed over three ranges. The first range, which was <25
was interpreted as poor knowledge/negative attitude/high risk
practice, the second range, 25-75 as moderate
knowledge/moderate attitude and moderate risk practice, and
the third range, >75 was excellent knowledge/positive atti-
tude and low risk practice.

Results and Discussion
Sample Characteristic

Demographic characteristics of participants were shown in
Table 1. Percentage of male participants (71.8%) is higher
than that of female (28.2%). Nearly half of participants (44%)
are high school graduates. The majority of participants con-
sist of section chefs (28.9%) and the chefs (38.7%). When
examined with regards to age ranges, nearly half of partici-
pants (46.2%) range between 25-34 years of age. In terms of
years of service in the profession; it was identified that 18.7%
is in food business for 1-5 years, 36.4% for 6-10 years, 20.7%
for 11-15 years, 14% for 16-20 years and 10.2% for 21 years
and more. It was determined that 60.3% of participants re-
ceived food allergy training at workplace. It was found that
the majority of participants (77.3%) had not been exposed to
food allergies.
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Table 1: Demographic characteristics of participants (n= 450)

Variable Items Frequency %
Antalya 200 44 .4
Cities Istanbul 150 333
Ankara 100 22.3
Gender Male 323 71.8
Female 127 28.2
<24 57 12.7
Age 25-34 208 46.2
35-44 139 30.9
45 years and above 46 10.2
Primary school 78 17.3
. Secondary school 95 21.1
Education level High schrgol 198 44
Undergraduate/postgraduate 79 17.6
Executive Chef 19 4.2
Assistant Chef 25 5.6
Position Section Chef 130 28.9
Chef 174 38.7
Comi 89 19.7
Steward 13 2.9
1-5 years 84 18.7
6-10 years 164 36.4
Work experience 11-15 years 93 20.7
16-20 years 63 14
> 21 years 46 10.2
. . ) Yes 306 67.8
Have you received any training on food allergies? No 144 329
. .. . Yes 272 60.3
Have you received training on food allergies at workplace? No 178 397
Yes 102 22.7
Have you been exposed to a food allergy? No 348 773

26

Total Food Allergy Knowledge, Attitudes and Practices
Score by Respondent Characteristic

The total knowledge, attitude and practice scores of the food
handlers and the differences among these scores according to
demographic characteristics as shown in Table 2. As a result
of the analysis, Cronbach a coefficients were found as 0.64
(knowledge), 0.91 (attitude) and 0.81 (practice), and these
values were determined to be sufficient in terms of reliability
(Ural and Kilig, 2013).

The mean knowledge score of participants was 11.89 + 2.22
(max 17), the attitude score 60.63 = 10.34 (max 75) and the
practice score 55.60 £ 8.01 (max 65). Expressing these results
in percentage terms (Shafie and Azman, 2015); it was deter-
mined that the participants had moderate knowledge (70%),

positive attitude (81%) and low risk practices (86%). It was
found that the food allergy attitude scores of the participants
significantly varied based on the cities where the business is
located (p<0.05). A significant difference was found between
the food allergy knowledge and attitude scores with respect
to the age range of the participants (p<0.05). Food allergy
knowledge (X:11.12) and attitude (X:56.23) scores of food
handlers under the age of 24 were found to be significantly
lower than those aged 25 and over. A significant difference
was found among the food allergy knowledge scores of the
participants based on their education level (p<0.05). It was
determined that the knowledge scores of primary school grad-
uates (X:10.88) were significantly lower than those with sec-
ondary, high school, undergraduate and higher education
(X:11.42, 11.77, 12.26, respectively). There was a significant
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difference among the food allergy attitude and practice scores
of the participants with respect to their workplace positions
(p<0.05). The food allergy attitude (X:64.52) score of the ex-
ecutive chefs was found to be significantly higher. A signifi-
cant difference was identified among the food allergy practice
scores of the participants with respect to their work experi-
ence (p<0.05). It was determined that the food allergy prac-
tice scores of the food handlers with 16-20 (X:57.10) and 21
years or more (X:57.17) work experience were significantly
higher than those with 15 years or less. A significant differ-
ence was determined among the food allergy knowledge and
practice scores of the participants with respect to whether
they received any food allergy training at workplace
(p<0.05). Food allergy knowledge (X:12.10) and practice
(X:56.33) scores of food handlers who received food allergy
training at workplace were found to be significantly higher
than those with no training (X:10.78 and X:54.18, respec-
tively). A significant difference was found among the food
allergy attitude scores of the participants based on their expo-
sure to food allergy (p<0.05). The attitude scores of food han-
dlers exposed to food allergy (X:64.52) were found to be sig-
nificantly higher than those with no exposure experience
(X:60.82).

Total Food Allergy Knowledge Score

The distribution of food handlers’ responses to the statements
on food allergy knowledge as shown in Table 3. Participants
gave mostly correct answers to statements about the defini-
tion of food allergy (93.3%), the importance of food allergy
(96.2%), and allergic reactions (90.2%). They gave poor an-
swers to the statements of "Food allergy is like food intoler-
ance", "Lactose intolerance is like milk allergy", and “Food
allergy can be result in death in severe cases” (40.9%, 50.2%,
and 60.4%, respectively).

The capability of participants to select the eight most com-
mon allergens as shown in Table 4. Many participants man-
aged to identify egg (93.3%), milk (90.2%), shellfish
(86.4%), fish (81.3%), wheat (80.9%) and soy (80.7%) as six
of the most common allergens, but not peanuts and tree nuts,
which were identified by only 59.1% and 52.2% of the par-
ticipants, respectively. A significant majority of the partici-
pants (90.7%) included gluten in the most common allergens
group, although it was not an allergen.

Total Food Allergy Attitude Score

The distribution of participants’ responses to the food allergy
attitude statements as shown in Table 5. Participants' attitude
towards the “importance of studies on food allergy” has the
highest mean score (4.50 £0.90), while the attitude regarding
the capability to effectively manage a food allergy emergency
in the kitchen has the lowest mean score (3.76 £1.32).

Total Food Allergy Practices Score

The distribution of participants’ responses to the practice
statements as shown in Table 6. The mean score of the food
handlers for food allergy practice was 4.36 £1.02 on a five-
point Likert scale. Participants had the highest mean score
(4.67 £0.80) on personal hygiene and the lowest mean score
(3.60 +£1.02) on cross-contact.

Association among knowledge, attitudes, and practices of
food allergy

Summary of correlation for the levels of knowledge, attitudes
and practices as shown in Table 7. A significant weak posi-
tive correlation was observed between knowledge and atti-
tude (rs=0.242, p<0.01), knowledge and practice (rs=0.199,
p<0.01), and attitude and practice (rs=0.339, p<0.01). The
highest correlation was found to be between attitude and
practice.

According to the findings obtained from the study, the
knowledge score of the participants was determined as 70.9%
(moderate), attitude score as 77.7% (positive) and practice
score as 87.4% (low risk practice). Similarly, in the study of
Shafie and Azman (2015) where they measured the food al-
lergy knowledge, attitude, and practice of restaurant employ-
ees in Malaysia, the participants were found to have moderate
knowledge (50.23%), positive attitude (54.26%) and moder-
ate risk practice (45.90%). Lee and Barker (2016), in their
study with local restaurant staff in Alabama, determined that
the food allergy knowledge score of the participants were
moderate (72.18%), similar to our study. Lefevre et al.
(2018), different from this study and consistent with previous
studies (Abbot et al., 2007; Ahuja and Sicherer, 2007; Bailey
etal., 2014; Wen and Kwon, 2017; Wham and Sharma, 2014)
reported that restaurant staff did not have sufficient
knowledge about food allergy.
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Table 2: The mean scores for knowledge, attitude and practice by demographic characteristics
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Demographic Knowledge Attitude Practice
characteristic n (%) Mean + SD Mean + SD Mean + SD
Items 450 (100) 11.89+2.22(0-17) p  61.11+1120(15-75) p  55.60+528(13-65) p
Antalya 200 (44.4) 12.15+2.48 58.54 +12.81° 56.54 £4.86
o Istanbul 150 (33.3) 12.19£1.96 64.13 £8.22° 56.08 £5.76
Cities Ankara 100(22.3) 1089+ 1.71 0.061 6219410490 050 s304£783 009
Male 323(71.8 11.93 £2.24 60.49 £11.11 55.11£5.82
Gender Female 127 Ezs.zg 11.86 £2.21 0.731 60.98 + 11.47 0405 ss80+ 667 040
<24 57 (12.7) 11.12 £2.34° 56.23 £12.84° 5544 £6.25
25-34 208 (46.2) 12.01 £2.24? 60.95 +£11.042 55.07+ 6.22
Age 35-44 139 (30.9) 12.00 £2.05% 0.012 62.05 +10.49% 0.010 56.38 £5.84 0300
>45 46 (10.2) 12.28 £2.292 62.19 £10.46° 55.77 +£5.80
Primary school 78 (17.3) 10.88 £ 1.61° 59.50 £11.79 55.00£6.71
Education Secqndary school 95 (21.1) 11.42+£1.922 0.002 61.71 £10.77 0.528 56.32£5.06 0.089
Level High school 198 (44) 11.77 £2.30% 60.48 £12.11 55.19+£6.17
Undergraduate/postgraduate 79 (17.6) 12.26 +2.18* 62.12+7.51 56.33+591
Executive Chef 19 (4.2) 12.16 £ 1.81 64.52 £ 6.42?2 57.28 £5.732
Assistant Chef 25 (5.6) 12.10£2.15 61.01 +8.33b 56.04 +6.21?
. Section chef 130 (28.9) 11.91 £2.25 61.65+10.74° 55.99 £5.732
Position Chef 174 (38.7) 11424192 0.098 60.43 + 11.85 0.010 55688600 0034
Comi 89 (19.7) 11.36 £2.40 57.90 + 14.23¢ 54.20 +5.33b
Steward 13 (2.9) 10.84 £2.08 57.77 £14.12°¢ 54.18 £ 5.59b
1-5 years 84 (18.7) 11.40 £2.45 59.00 +12.79 53.76 £ 6.39°
6-10 years 164 (36.4) 11.95+1.99 61.09 +10.87 55.78 £5.61°
ex;:;’i?;ce 11-15 years 93 (20.7) 12.06 £2.21 0.121 61.21+10.47 0.563 55.19 +6.30 0.002
16-20 years 63 (14) 12.19 £2.27 61.77 £10.22 57.10£6.512
> 21 years 46 (10.2) 11.52 £2.08 59.21 +£11.98 5717 £5.222
Received Yes 272 (60.3) 12.10 £2.15% 61.42 +£8.33 56.33 £5.91°
training on
food alleg;‘gies No 178 (39.7) 10.78 +2.48° 0.006 61.01 £8.94 0478 54.18 £6.21° 0.017
at workplace
Exposed to a Yes 102227  1ls4x22l 64.52 + 6.42° 0023 SS8B£616
food allergy No 348 (77.3) 11.95+2.22 ’ 60.82 + 11.70° ) 55.52 £6.06 '
Table 3: Food allergen knowledge (n = 450)
Questions Correct answers
Frequency (%)
A food allergy is an abnormal response of the immune system to an ordinarily harmless food or ingredient in a food. 420 933
Food allergies can adversely affect human health and may pose have serious consequences for some people. 433 96.2
Food allergens are usually proteins. 344 76.4
All steps from field to guest should be under control to avoid allergen cross-contact in foods 409 90.9
Food allergy can be serious but is not common 356 79.1
Food allergy is similar to food intolerance* 184 40.9
Food-allergic reactions occur within from 2 min to 12 hours 272 60.4
Spices are one of the most allergenic foods* 179 39.8
Individuals with food allergies can safely consume the foods that cause the allergies if only a small amount is consumed* 286 63.6
Cow milk is the most important and common allergic food for children. 330 73.3
Fish and seafood are allergic food for both adults and children. 322 71.6
Allergic reactions can be seen at the contact points of the food, such as lips or tongue, as well as throughout the body. 406 90.2
Lactose intolerance is similar to milk allergy* 226 50.2
Food allergy can be result in death in severe cases. 272 60.4
Cross-contact happens when one food meets another food and their proteins mix. 357 79.3
People with allergies come from families in which allergies are common. 351 78.0
High-temperature cooking such as roasting, baking and deep-frying can destroy food allergen 279 62.0

*Statements are incorrect knowledge
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Table 4: The capability of participants to select the eight most common allergens

Eight most common allergens Frequency (%)
Peanuts” 266 59.1
Milk" 406 90.2
Tomato 196 43.6
Soy” 363 80.7
Fruits 173 38.4
Fish" 366 81.3
Shellfish* 389 86.4
Gluten 408 90.7
Monosodium glutamate 227 50.4
Sesame seed 362 80.4
Egg" 420 93.3
Wheat" 364 80.9
Tree nuts” 235 52.2

*Most common allergens

Table 5: Mean scores of items in attitude towards food allergy (n=450)

. n (%)
Attitude Statements SD D N A SA Mean = SD
Food allergy is an important part of my job 47 (10.4) 19 (4.2) 17 (3.8) 107 (23.8) 260 (57.8) 4.14+1.30

I believe I will prevent food allergy if employees are careful with food
allergens

I am willing to attend food allergy training courses/workshops to learn
more about food allergies

32(7.1) 26 (5.8) 25(2.6) 107(23.8) 260(60.8) 4.19+1.21

34 (7.6) 21 (4.7) 32(7.1) 134 (29.8) 229(50.9) 4.11%1.19

I do not think that enough information is given about food allergy in

the programs related to the field (gastronomy, cooking etc.)** 31(6.9) 33(73) S2(116) - 152(33.8)  182(40.4)  3.93£1.19

I think individuals involved in food preparation should be more

knowledgeable about food allergics 17 (3.8) 24 (5.3) 27 (6) 134 (29.8) 248 (55.1) 4.27+1.04

I think the dishes made in the kitchen are reliable in terms of food al- 155
lergies 25 (5.6) 38 (8.4) 37 (8.2) (34.4)

I do not believe I can effectively handle a food allergy emergency situ-
ation at my workplace**

195 (43.3) 4.01x1.16

45 (10) 44 (9.8) 56 (12.4) 133(29.6) 172(38.2) 3.76+1.32

I think the manager in my workplace should educate me about food al-
lergies and allergen handling 18 (4) 23 (5.1) 31(6.9) 158 (35.1) 220(48.9) 4.19+1.04

I think, when allergic products are used in foods, the explanation about

these allergens should be stated on the food label 19.(42) 14G.1) 33(73) 143 (318) 241 (33.5)  427+1.02

I believe that food allergy will benefit both my work and my personal
life

I believe that the disclosure of accurate allergen information to custo-
mers with a food allergy will decrease the likelihood of a food allergic 23 (5.1) 14 (3.1) 30 (6.7) 143 (31.8) 240(533) 4.25+1.06
reaction

21 (4.7) 14 (3.1) 31(6.9) 122 (27.1)  262(58.2) 4.31+1.04

I believe that knowledge about food allergies would make me more

confident about handling food at my workplace 16 (3.6) 19 (4.2) 19(42)  138(30.7) 258(57.3) 4.34+0.99

I believe appropriate precautions can be taken to avoid cross-contact

between foads at my workplace 11 (2.4) 22 (4.9) 35(7.8)  128(28.4) 254(56.4) 4.31% 0.90

It is important to me that accurate information about food ingredients
is provided to customers with a food allergy

I think studies on food allergy have an important place in order to en-
sure food safety

207 (46) 130 (28.9) 56(12.4) 22 (4.9) 35(7.8) 3.96 + 1.19

11 (2.4) 13 (2.9) 24(53)  93(20.7) 309(68.7) 4.50% 0.90

Scale for statements: SD= Strongly Disagree; D= Disagree; N= Neutral; A= Agree; SA= Strongly Agree
*SD; standard deviation
** Jtem was reversely coded
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Table 6: Mean scores of items in practice towards food allergy (1: Never to 5: Always) (n = 450)

n (%)
Practice Statements (a = 0.81) Never Rarely Sometimes Usually Always Mean = SD
I wash my hands thoroughly with soap and water and
wear a fresh pair of gloves before preparing an allergen- 12 (2.7) 2(0.4) 24 (5.3) 69 (15.3) 343 (76.1)  4.62+0.83
free meal.
I wear clean uniforms in food preparation. 22 (4.9) 9 (2.0) 12 (2.7) 76 (16.9) 331(73.8) 4.52+1.05
I use cap or bone when preparing food. 9 (2.0) 11(2.4) 92 61 (13.5) 360 (79.8)  4.67 +0.80
;ls;g;: ailergen-free foods and allergen foods in the same 225 (50) 60 (13.4) 25 (5.5) 41 9.1) 99 (22) 3.60 £ 1.07
If a mistake is made when preparing a meal for a food
allergic customer, I remake the food. 17 (3.8) 11(2.4) 19 4.2) 109 (24.2) 294 (65.2) 4.44+0.96
When preparing fried food for patrons with a food al-
lergy, I make sure that I change the oil in the deep fryer 28 (6.2) 17 (3.8) 13 (3.1) 108 (23.9) 284 (63) 4.32+1.12
to prevent cross contact.
I clean all the utensils before preparing food to prevent 6(1.3) 20 (4.3) 16 (4) 103 (22.8) 305(67.6)  4.51%0.85
cross-contact.
T'use separate equipment (tongs, ladles) forhandlingal- 31 ¢ o) 55 (115)  26(53) 93(20.6)  248(552) 4.05%1.30
lergen-containing foods.
I use clean and sanitized equipment and utensils at my
workplace to prevent cross-contact between allergens. 22(4.9) 15(3.30) 184 13 @25.0) 282(625)  437+1.05
I prepare allergen-free foods to prevent cross-contact. 43 (9.5) 16 (3.5) 18 (4) 105 (23.3) 268 (594) 4.19+1.26
When preparing the eight most common foqd allergens, I 37(8.2) 54(12) 27(6) 104 (23.1) 228 (50.6) 3.96+1.33
pay more attention to food processing practices.
I check the ingredients and read the contents before us-
ing the packaged foods. 15(3.3) 12 (2.7) 20 (4.4) 93 (20.6) 311 (69) 4.49 £0.94
If one of my customers has a food allergy, I check again
to make sure that the food is prepared safely and does 26 (5.8) 20 (4.4) 19 (4.2) 105 (23.3) 280 (62.1) 4.31+1.12

not contain allergens.
* Item was reversely coded

Table 7: Correlation among knowledge, attitudes, and practices of participants (n=450)

Knowledge Attitude Practice
Knowledge R 1.000
P 0.000
Attitude R 0.242%* 1.000
P 0.000 0.000
Practice R 0.199** 0.339** 1.000
P 0.000 0.000 0.000

*<0.05; **<0.01

lergenic foods. Choi and Rajagopal (2013) reported that par-
ticipants working in a university foodservice operation were
knowledgeable about food allergy; however, most of them
lacked knowledge about top eight food allergens from a par-

In our study, the participants were able to define egg (93.3%),
milk (90.2%), shellfish (86.4%), fish (81.3%), wheat (80.9%)
and soy (80.7%) as the most common allergens at high per-
centages. As different results, in the studies of Tathi and
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Akoglu (2020) and Sogut et al. (2015), which were conducted
with restaurant staff in Turkey, it was reported that most par-
ticipants were not able to identify the eight most common al-

ticular allergen list.

In similar studies conducted on food allergy, areas that need
improvement are like those in previous studies. One of them
is the finding that the participants lacked a sufficient level of
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knowledge and practice on the difference between food al-
lergy and food intolerance. Nonallergic food reactions, such
as food intolerance, are commonly mistaken as food allergies
(Seth et al., 2020). Features related to the ingredients of the
food, or the enzymatic functions of the digestive system play
a role in food intolerance. Food allergies affect the immune
system, yet food intolerance affects the digestive system.
While food intolerance is not life-threatening, food allergy
can lead to death (FARE, 2020). Participants’ poor rate of
correct answers about the differences between food allergy
and intolerance showed that they had insufficient knowledge
on this subject. One of the most remarkable findings is that
the vast majority of participants (90.7%) included gluten in
the most common allergen group, although it was not an al-
lergen. This is another result supporting that the difference
between food allergy and intolerance is not fully compre-
hended. Similarly, Kwon and Lee (2012) and Lee and Sozen
(2018) found that employees lacked knowledge about the dif-
ference between food allergy and food intolerance. Another
striking result is that almost half of the participants did not
know that food allergy is a fatal reaction. In contrast, Dupuis
et al. (2016) showed that nearly all restaurant staff participat-
ing in their study knew that food allergy is a fatal reaction.
This result indicated that food handlers should definitely be
made aware of this situation, which has such serious conse-
quences.

In our study, it was observed that the participants received
poor scores in effectively handling food allergy emergencies.
Similarly, Madsen et al. (2010) indicated that food handlers
without sufficient knowledge on food allergies were more
likely to inappropriately handle food allergy emergencies or
address the needs of allergic customers. Considering that the
most serious food allergy reactions and fatalities occur among
adults (Bock et. al., 2001), the emergency responds con-
ducted by employees prove to be crucial.

As another aspect that needs to be fixed with the participants,
it has been determined that there is a lack of knowledge and
practice regarding cross-contact. It was determined that the
participants received low scores regarding cross-contact in
food allergy knowledge and practice statements. Similarly,
Kwon et al. (2020) found that participants’ food allergy
knowledge in general was high (82.3%), but they lacked suf-
ficient knowledge about cross-contact. It is crucial for food
handlers to have sufficient knowledge of cross-contact to re-
duce the risks posed by food allergies. On the other hand, in-
dividuals with food allergies should caution service staff
about allergy while dining at the restaurant and share respon-
sibility for preventing food allergy cases.

Food allergy knowledge and practice scores of food handlers
who received food allergy training at workplace were found

to be significantly higher than those with no training. In the
study of Bailey et al. (2014), the knowledge level of employ-
ees officially with no former training on food allergy in-
creased from 82% to 91% after food allergy training. In addi-
tion, the percentage of participants to identify at least three
common allergens increased from 9% to 64%. These results
reveal the necessity of staff training in order to increase the
level of knowledge on food allergy. Since there is still no ob-
ligation for food allergy training in Turkey, there is lack of
training on the subject as seen in this study. In numerous stud-
ies, the significance of increasing food allergy knowledge of
food service employees through education is particularly em-
phasized (Choi and Rajagopal, 2013; Shafie and Azman,
2015). Although it is highlighted that food allergy training
should be given within the context of food safety trainings,
there are some challenges in the implementation of food al-
lergy training such as cost of training employees, high turno-
ver, time constraints, and indifference of employees towards
food allergies (Choi and Rajagopal, 2013).

In the correlation analysis, it was determined that the
knowledge, attitude, and practice of the participants were cor-
related. A positive change in any of the variables leads to a
positive change in other variables as well. Accordingly, it can
be asserted that if the food handlers had sufficient knowledge
about food allergy, this would reflect positively on their atti-
tudes and practices. Therefore, kitchen managers in charge in
the hotels should put emphasis on in-service training and
raise food allergy awareness among staff. It is anticipated that
such efforts may have a positive impact on practices in im-
proving food allergy knowledge and that the higher level of
attitude of the staff will also reflect on their practices. In a
similar study, Tatli and Akoglu (2020) reported that the in-
crease in food allergy knowledge level of restaurant employ-
ees will positively affect their attitudes and practices in en-
suring food safety. Unlike this study, Ansari-Lari et al. (2010)
reported that there is a positive correlation between know-
ledge-attitude but a negative correlation between knowledge-
practice and attitude- practice. Similarly, Clayton et al.
(2002), Seaman and Eves (2010) stated that food safety train-
ing is not effective on practice and attitude.

Conclusion

This study provided information on food allergy knowledge,
attitudes and practices of the food handlers working in five-
star hotels in Turkey. Examining the participants’ mean
scores for knowledge, attitudes, and practices, it was found
that they had moderate knowledge, positive attitude, and low
risk practices. In addition, it was identified that the partici-
pants had deficiencies in particular issues such as cross-con-
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tact, effective handling of food allergy emergencies, the dis-
tinction between intolerance and allergy, and the conse-
quences of allergic reactions. It was found that more than half
of the food handlers received food allergy training and the
fact that level of knowledge turned out to be moderate em-
phasizes the importance of training on food allergy. Results
strongly emphasize the need for continuous interventions,
training and regulations of food safety to enhance food han-
dlers' knowledge and improve food safety in hotels. Food
handlers working in hotels in Turkey attach importance to
food allergies; however, necessary measures should be taken
for a more effective implementation. Most of the research on
food allergy in Turkey has been carried out made in the form
of review articles or pediatrics studies. Survey-based studies
aimed at measuring the knowledge, attitude and practice of
food handlers mostly remained in the background. Therefore,
in the future, such studies should be carried out to raise food
allergy awareness. The recent increase in allergic diseases
should be taken into consideration and due importance should
be placed in this regard. It is necessary to draw attention to
the fact that food allergies are a growing food safety and pub-
lic health problem, and their prevalence in our country should
be examined, individuals at risk should be identified, and pre-
ventive measures should be taken. The involvement of gov-
ernment agencies is also important for the development of ed-
ucational campaigns for consumers regarding this issue.
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