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ABSTRACT

In this study, 284 food professionals including chefs and students of food science-related courses
were surveyed to determine their level of business regarding allergens in foods and food safety in
general were determined through questionnaire survey. A questionnaire comprising of 19 questions
covering specific food safety issues and allergens in foods were used to collect information for the
study through face to face interviews. Interviews were conducted for 284 people in Nigeria and
Turkey. One hundred and ninety-five (68.7 %) of the respondents were from Turkey whereas 89
(31.3 %) were from Nigeria. Out of the 68.7% respondents from Turkey; 68.7% were students and
31.3% were chefs. The 31.3 % respondents from Nigeria were 33.7% students and 66.3% chefs. The
result of the study indicated that the findings of scientific studies on food safety have not been di-
rectly applied by the people working in the food sector. Additionally, the knowledge level of the
gastronomy and culinary arts students on food safety and allergens are higher than the restaurant
chefs that prepare foods for the consumers. The restaurant as a significant part of the food chain
industry must be well-prepared to face an increasing number of clients with food allergies.
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Introduction

The single most vital task of food scientists and the food in-
dustry as a whole is to ensure the safety of foods supplied to
consumers. The recent trends in global food production, dis-
tribution and preparation necessitated the need for an in-
creased emphasis on hygienic practices at all levels and for
increased research in food safety in order to ensure a safer
global food supply (Anna and Richard, 2007; Gong et al.,
2016). Prokopov and Tanchev (2007) opined that it is spe-
cifically an important role of food scientists to make foods
as safe as possible regardless of whether they are used fresh
or being processed. The judicious utilization of application
of food processing, storage, and preservation techniques
will help to prevent foodborne illness outbreaks thereby en-
suring adequate protection of the health of the consumers.

In this 21st century that we are, food safety issues have had
as high a priority and significance as they did over 100 years
ago. There have been rising public concerns regarding high-
profile food-borne illness outbreaks due to contamination of
food with certain pathogens like Salmonella, Escherichia
coli 0157:H7, Listeria monocytogenes, and others which
have serious acute impact and potential chronic long-term
complications especially in the ever-increasing high-risk
population segment which include elderly, children and im-
muno-compromised (Ronald and Gary, 2002).

In addition to the foodborne related diseases, allergens in
foods are also a growing food safety and public health con-
cern globally and affect up to 2-8% of the world population
and in the United States alone, 4%—6% of children are af-
fected according to a report by the Centre for Disease Con-
trol and Prevention (CDC) of the United States. Further, al-
lergic reactions happen when there is a specific and repro-
ducible immune response by the human body systems that
can be severe and life-threatening, particularly anaphylaxis.
In people with food allergy, the immune system that suppos-
edly protect them from germs will mistakenly respond to
food as if it were harmful (Branum, et al., 2008; Zhang, et
al., 2016). There are eight foods that are said to contain al-
lergenic materials accounting for 90% of serious allergic re-
actions in the United States and Europe. These include;
milk, eggs, fish, crustacean shellfish, wheat, soy, peanuts,
and tree nuts (FSA, 2013). The allergen rules came into ef-
fect in the UK and the EU on 13 December 2014. According
to this regulation, food businesses must emphasize the major
allergens on the product label within the ingredients list
(FSA, 2013).

Implementation of the studies in food safety, identified
standards, legal regulations issued in this regard by the con-
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scious people is extremely important since they should pro-
vide solid outcomes for the public health (Hassan and Di-
massi, 2014). In order to realize this aim, gastronomy, and
food science departments were established in many univer-
sities in the world to train qualified personnel in the food
sector (Santich, 2004; Aduriz, 2012). As obtained in other
parts of the world, there exist regulations on food allergens
in Nigeria and Turkey where this research will be under-
taken. However, there is no evidence to suggest that con-
sumers are made to understand the risks associated with al-
lergens and whether these regulations are fully enforced and
effective on food businesses particularly in Nigeria and this
makes it difficult to have any data on allergen prevalence,
incidences, and measures taken so far.

This study is therefore aimed at determining the awareness
level of Chefs and Students of Food related areas on food
safety in general and allergens, in particular, giving the
recommendations on the way forward.

Materials and Methods

A questionnaire comprising of 19 questions covering many
food safety issues and allergens in foods were used to collect
information for the study through face to face interviews.
Questions were developed using samples of questions being
used by the Food Standards Agency of the United Kingdom
for its annual and biannual surveys on consumer attitudes to
foods and food safety and other food safety agencies in the
World. The demographic information of the respondents
was also collected to determine whether it influences their
responses to questions.

About 284 respondents from the age of 18 years and above
participated in the survey conducted in Kano state, Nigeria
and Ankara city in Turkey. Responses were collected spe-
cifically from students in Gastronomy and Culinary Arts,
Nutrition, Food Science, and Chefs. Questions were trans-
lated to the respondents in the local language where neces-
sary for easy interpretation.

Study 1 Survey on the consumer level of awareness on food
safety issues

Respondents were asked six questions regarding their level
of concern and awareness regarding general food safety is-
sues. These include 1) Whether food safety is a major issue
of concern facing them today 2) Whether they are concerned
about food safety at all. 3) Respondents level of concern on
food safety issues such as amounts of fats and salt in foods,
use of additives, use of pesticides and food poisoning. Re-
spondents were also asked whether they were getting any
information on food safety and through which ways and
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who should be held responsible for providing information
on food safety. The survey items were measure as using
scale [1 as Yes, 2 as No, Concerned (1), Neutral (2) and not
concerned (3)].

Study Survey on respondents’ knowledge about allergens in
foods and food labeling

Respondents were asked nine questions here to determine
their level of awareness and concerns about food allergens
and food labeling. The aim was to understand if there is a
connection between knowledge on food allergens on one
hand and food labeling on the other. Questions asked
include 1) whether the respondents have any food allergy.
2) The level of concerns about food allergens and the per-
spective from which food allergy is important. 3) Respond-
ents ability to identify allergenic foods. 4) Whether respond-
ents have ever come across allergen warning on food pack-
aging. Respondents were also asked on the specific infor-
mation they look at when buying packaged foods, how easy
they are finding food labels to understand, how important is
food label in their decision of which food to buy and if they
understand the meaning of “use by date” found in some food
labels.

Statistical Analyses

The gathered data was analyzed using The Statistical Pack-
age for Social Sciences for Windows (SPSS Inc., version
17.0 Chicago, IL, 2007). Cross-tabulation tests were per-
formed to determine the respondents’ awareness level and
concerns about food safety issues and food allergens on a
comparative basis between Turkey and Nigeria. Statistical
significance of p <0.05 was used for all tests.

Results and Discussion
Demographics

Of the 284 respondents, 68.7% were from Turkey and
31.3% from Nigeria. The vast majority of respondents from
Turkey were students (68.7%) and 31.3% were chefs. On
the other hand, the majority of respondents from Nigeria
were chefs (66.3%) and 31. 3% were students. In total,
57.7% students and 42.3% of chefs participated in this re-
search. The percentage of male (49.7%) in Turkey was al-
most the same to female (50.3%), despite the fact that their
counterpart from Nigeria was 56.2% male and 43.8% of
them were female. The demographic information will be
discussed were it has an influence on the responses to ques-
tions.

The research question 1 from the food safety section asked
today’s top major concern. The result as shown in figure 1
indicated that the majority of respondents in both Turkey
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and Nigeria mentioned that their top major concern is ter-
rorism. This result was expected because nowadays terror-
ism has increased rapidly in all over the world. On the other
hand, the interesting results are that respondents from Tur-
key indicated that the second major problem is standards in
education (27.8%), and food safety issue becomes a third
major problem (27.8%). However, respondents from Nige-
ria mentioned the second major problem today is food safety
issues (31. 5%). According to research, FSA and WHO in-
dicate that cases of foodborne related diseases are growing
every day in all over the world, for example in 2010, 582
million incidents and 351,000 deaths associated with 22 dif-
ferent foodborne diseases have been reported (Chapman et
al., 2016). That is why it was expected from respondents
(chefs & culinary students) that at least food safety issues
become a second major problem today.

Study 2 Survey on respondents’ knowledge about allergens
in foods and food labeling.

Respondents were asked to identify food allergens from the
listed items. These are approved list of allergens as identi-
fied in the EU food standards. Hattersley et al., (2014)
mentioned that allergenic foods are a major concern all over
the world and all food handlers must know how to handle
them. The result as presented in Table 1 indicated that
16.7% of chefs do not know anything about food allergens.
This is very dangerous because they deal with food on daily
basis and they serve people with these foods. Chefs must be
able to understand allergens in foods and guide consumers
to avoid negative effects of allergens. Furthermore, signifi-
cant number of allergic reactions happens in the restaurants
resulting from cross contamination, miscommunication be-
tween the waiters and cooks and undeclared ingredients
(Lee & Xu, 2015; Pratten & Towers, 2004). It is interesting
to know that only a few percentages of students (8.5%) in
food science, gastronomy, and culinary arts are not aware
of food allergens. They are given the needed knowledge on
food allergens. Kabacik (2013) in his study to Determine
the Food Safety Knowledge Level of the Kitchen Staff
Working For 4 And 5 Star Hotel Kitchens reported that stu-
dents’ knowledge level on food safety is significantly
higher than that of the chefs.

Further, there is a significant difference between the re-
spondents from Nigeria and that of Turkey with respect to
their knowledge on food allergens. As indicated in Table 2,
a quarter of the respondents from Nigeria (28%) mentioned
that they do not know allergenic foods but a majority
(51.7%) claimed they have allergy while only fewer per-
centage (20%) of them correctly identify allergens from the
list. In Turkey, on the other hand, the vast majority (70.8%)
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of the respondents correctly identify allergens from the list
with just a few (4.6%) who mentioned that they don’t know
anything about allergenic foods. Additionally, fewer per-
centage (3.1%) of the respondents indicated that they have
an allergy. A graphical presentation of this distribution is
presented in Figure 2.

Importance of food allergen from different points of view

Respondents were asked about the importance of food aller-
gens from different points of view. The result in Table 3,
indicated that the vast majority of the respondents in both
countries are concerned about food allergens from a health
point of view. Allergens in foods can cause a health risk to

the consumers who are allergic to its components or ingre-
dients added. It is to be noted that allergens can also be im-
portant from the food safety point of view meaning that the
food will not cause any harm when prepared or consumed
based on its intended use. Surprisingly, just a few percent-
ages of the respondents were able to indicate that in their
responses. Other authors have indicated a general lack of
knowledge of food handlers on scientific information on
food safety (Kunadu et al., 2016). These points clearly show
that the scientific information and finding must be imple-
mented by the food handlers otherwise foodborne related
problems will continue. The study of Burke et al., (2016)
indicated that food servers and producers have low
knowledge of foodborne pathogens.

Bar Chart
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Figure 1. Major Concerns Facing Respondents Today
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Table 1. Knowledge amongst respondents about foods that contain allergens.

Which of the following foods contains allergens?

Wheat  Shell fish Milk Egg Fish Soy Peanuts and All of  Idon’t know
its derivatives  them anything about
allergic foods

Chefs 8.3% 6.7% 5.8% 13.3% 3.3% 3.3% 3.3% 392%  16.7%

Students  3.0% 6.1% 6.1% 3.0% 0.6% 1.8% 4.3% 54.9% 12.0%

Table 2. Which of the following foods contains allergens?

Which of the following foods contains allergens (count within Nationalities)?

Wheat  Shell fish Milk Egg Fish Soy Peanuts and All of Idon’t know
its derivatives  them anything about
allergic foods

Turkey 3.6%  7.7% 1.0%  6.2% 1.5% 1.0% 3.6% 70.8% 4.6%

Nationalty
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Nigeria  9.0%  3.4% 16.9% 10.1% 2.2%  5.6% 4.5% 20.2% 28.1%

Table 3. The importance of allergenic foods from different points of view.

Allergens are important from which point of view?

Food safety Health point

Food quality Not important at all

Turkey 11.9% 79.4%

3.6% 1.5%

Nationalty Nigeria 23.6% 57.3%

4.5% 13.5%

Consumer Awareness on Food Labelling

On food labelling, there is a significant difference between
the respondents from Nigeria and that of Turkey with re-
spect to “how easy do you personally find foods label to un-
derstand’. The results were presented in Figure 3. The ma-
jority of the respondents from Nigeria (56.8%) mentioned
they understand food labels easily while a few percentages
of them indicated that it is very hard to understand (8%). On
the other hand, only 39.6% of the respondents from Turkey
indicated that they understand food labels easily while a
quarter of them (25.6%) indicated that it is hard to under-
stand. Accordingly, it looks like Nigeria’s food labels are
more understandable than their Turkish counterparts.

Respondents were asked about the information they look up
when buying packaged foods. As shown in Figure 3, major-
ity of the respondents in both Turkey (52.8%) and Nigeria
(51.1%) lookup for all the mentioned information on the
package. However, only a quarter (although the largest per-
centage) of the respondents in all the countries look up for
best before/use by date despite its importance from the food
safety point of view. Furthermore, despite the importance of
nutritional information especially on allergens, very few of

the respondents look for it when buying packaged foods.
The 2007 survey conducted by the FSA in the UK on Con-
sumer Attitudes to Food Standards revealed that respond-
ents were more likely to look at the nutritional value and
ingredient information than the “use by date”. The change
in attitude is likely to be attributed to the rising concern
about food safety in recent years and the importance of the
“use by date” as an indicator of food safety.

On the other hand, the results indicated only 40% of the
chefs look at all the information on the food package. It is
expected that the chefs should be more concerned about the
information on the package especially in regards to their role
in food preparation. However, 59% of students mentioned
that they look up all information on the package. This sug-
gests a good understanding of the importance of food labels.
A similar work was carried out by the Kunadu et al., (2016)
indicated that food handlers never check the integrity of
food package before use. Webb and Morancie (2016) also
indicated food handlers do not have significant knowledge
of food safety.

The respondents were asked if they ever come across aller-
gen warning in the packaged foods or menu list at restau-
rants. The results show on Table 4, shows that, there is a


https://doi.org/10.3153/FH19012

Food and Health, 5(2), 112-120 (2019)

significant difference between Nigerians and Turkish partic-
ipants. The vast majority of Turkish respondents (66.2%) in-
dicated that they have not come across any warning in the
packaged foods and menu at restaurants. The EU food reg-
ulation stipulated that major allergens must be emphasized
on the product label (Smigic et al., 2016) and many restau-
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rants in Europe mention allergens alert in their menu. An-
swers from Nigeria’s participants are so close (yes 32.6%,
no 34.8%, I don’t know 32.6%) and if we look at those re-
sults, it clearly indicated that respondents from Nigeria are
more concerned about this situation and that explains why
respondents from Nigeria claimed to have more food allergy
than their Turkish counterparts.

Bar Chart
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Figure 2. Knowledge of Allergens across Turkey and Nigeria.

Table 4. Have you ever come across allergen warning in the packaged foods that you are buying?

Yes No I do not know
Nationalt Turkey  13.3% 66.2% 16.4%
Y Nigeria  32.6% 34.8% 32.6%
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Conclusion

This study has examined the awareness level and attitude of
chefs and students of food-related areas on food safety in
general and allergens in particular. All over the world, there
is an abundance of works dealing with the knowledge level
of the people on food safety. What makes this study differ-
ent is that the target participants are the chefs currently
working in the food industry sector and the gastronomy and
culinary arts students who will be qualified staff in the food
sector. As a result of this study, it has been concluded that
the findings of scientific studies on food safety have not
been directly applied by the people working in the food sec-
tor. Additionally, another finding of this study is that the
knowledge level of the gastronomy and culinary arts stu-
dents on food safety and allergens are higher than the res-
taurant chefs that prepare foods for the public. It has been
observed that there is a significant difference between the
chefs and the students from both countries about allergens
and food labels. In the official list of the most well-known

T
Stuclent

allergens, 66.5 % of the students know all of them correctly
whereas only 39% of the chefs correctly identify these aller-
gens. Moreover, 16.7% of the chefs have never heard any-
thing about allergens which means a great problem for the
consumers.

Despite this rapid development of food technology, food-
related problems still continue. This problem can be handled
by the support of the institutions offering gastronomy and
culinary art through training qualified people for the sector.
In addition, Government must be sure that measures to re-
duce food safety cases are fully applied in the food sector.
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