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ABSTRACT

Objective: We have assessed the factors that might improve the free food allergen at the
restaurants. In addition, we have compared food handlers knowledge with the general public
knowledge about food allergens.

Design: Cross-sectional, via questionnaires.

Participants: A total of 182 participants (80 food handlers and 102 of general public).

Main Outcome Measures: Dependent variables: Food allergy knowledge, attitudes and practices.
Analysis: The analysis of variance (ANOVA) and independent t-test. Questionnaires were hand
coded and data was analyzed using Statistical Package for Social Sciences (SPSS) version 19.0.
Results: The survey showed that food handlers and general public had some knowledge on the
issue, a major proportion of both group do not believe the meals produced in restaurants are safe
in terms of food allergies.

Conclusions and Implications: Allergic people must stay on the alert, questioning the place
where they are going to have their meals in terms of the ingredients used, verifying whether the
food is really free of allergens. This study can be used by restaurants to develop food allergy
policies.
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1. INTRODUCTION

The European Academy of Allergy and Clinical
Immunology (EAACI) defines the food allergy is a
disorder in which a little quantity of food induces
an immunological reaction [1]. The symptoms
may be severe and many reactions occur within
minutes, although could take many hours for
them to appear [2]. Similarly to food disorders,
food allergies are considered a food and public
safety problem, once 2% of the world adult
population shows food hypersensitivity, and
nearly 1% suffers from food allergy per se [3]. In
Europe, 17 million people have sort of food
allergy. In Spain, updates data on the prevalence
among the general population does not be
available, but the food allergy has been growing,
among the general population does not be
available, but the food allergy has been growing,
has already doubled the numbers of diagnostics
in littte more than a decade, which growing the
prevalence from 3,6% in 1992 to 7,4% in 2005, in
accordance with the results of the epidemiology
survey of Spanish Society of Clinical Allergology
and Immunology (SEAIC) [4]. Unlike the food
intolerance that involves digestive enzymes and
may result in abdominal pain, gas and swelling,
the severe reactions caused by food allergies are
responsible for around 30,000 cases of medical
emergency and 150-200 deaths per year in the
United States [5,6].

One of the most challenging aspects of allergen
free diet is eating foods away from home,
particularly in restaurants [7,8]. The European
Commission recognises that seven out of ten
allergic reactions serious occur when people eat
away from home [4]. However, a survey of 100
restaurant managers, chefs and servers, found
that only 42% had received some food allergy
training [9].

The quality of life has been described as
embracing health-related perspectives including
social, emotional, and physical well-being [10]. If
diet limits or in any way affects the ability to dine
out and travel, it impacts a person’s life [11].
There is no information as to the level of
awareness of either the general public or
managers, chefs and servers in Spain about the
food allergen related health issues. We therefore
surveyed both food handlers and members of the
general public about their knowledge of food
allergen.

2. MATERIALS AND METHODS

The surveys assessed the knowledge of food
allergens in the general public and food handlers.
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The survey given for both group was modified
from a survey used in a previous similar study
[12] and assessed awareness of food allergens,
attitudes, knowledge, and practices of them. The
guestionnaire was comprised of 10 questions
(Table 1) that included general strategies and
specific methods for reducing allergy crises,

training, safety in food preparation and
knowledge on food allergens.
The initial survey was conducted in 15

restaurants in downtown of Valencia-Spain and
representing a total of 80 food handlers including
cooks, kitchen assistants, and service
assistance. Each food unit had at least four food
handlers and at most eight. The following
services were provided by these establishments:
lunch and dinner. The supervisors of each unit
were first contacted, and their authorization
requested to conduct the survey. After obtaining
the authorization, each unit was visited and the
food handlers informed about the theme of the
survey and how they should proceed when they
received the questionnaires. It was explained
that they did not need to reveal their identity.
After completing the questionnaires, the food
handlers were supposed to mail them back to the
addressee.

The survey given to the general public was used
the same questionnaire from food handlers, and
assessed awareness of food allergens. The
general public was recruited at the restaurants
selected for this pilot study by face-to-face
interviews and representing a total of 102 people.

A convenience sample was presented to 182
food handlers and general public. Convenience
sampling occurs when members of the
respondent population are chosen based on their
relative ease of access, in this case those food
handlers and general public present at the
restaurants and willing to complete a survey [13].

Comparisons between food handlers and the
general public were performed using the analysis
of variance (ANOVA) and independent t-test
were used to examine significant differences in
food allergy knowledge, attitudes and practices.
Questionnaires were hand coded and data were
analyzed using Statistical Package for Social
Sciences (SPSS) version 19.0.

3. RESULTS AND DISCUSSION
Table 1 shows the results. Although the chefs

perceived that they had a good knowledge of
food allergens, as indicated by the results, they
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possess no much more than the average general
public (t= -1.9707, df= 169.9, P= 0.050).
Significantly, the chefs' ability to construct free-
allergens menus and indeed cook safe is brought
into question.

In our study 56,4% the general public, related
had any knowledge of food allergens) and 67%
of food handlers related had some knowledge of
food allergens. However, comparing the answers
of the question 1, 51,2% of food handlers had not
plan to produce safe food in terms of allergens,
which their knowledge may reflect their
remembering on some part of good hygienic
practices training. Of the general public interview
73,3% answered had any plan to produce safe
food in terms of allergens, although it could be
questioned where they believed they had gained
this knowledge.

In the 5" qguestion, the knowledge of food
handlers and general public if the amounts of a
food know to contain an allergen may lead or not
to food allergies was evaluated. Among food
handlers the rate of “no” answers was of 82,9%,
while among general public the rate of no

answers was 83,2% if someone presenting
allergic reactions could or not consume small
amounts of to carry allergenic compounds.
Whether the client have a food intolerance, an
IgE-mediated food allergy or celiac disease,
diagnosed individuals will need to avoid
consuming foods which may trigger symptoms.
For the most sensitive people, this will even
include traces of the allergen which may be
found in other dishes or products and, in some
cases, other forms of contact, e.g. via the skin or
by inhalation [14].

The dietary habits of a region and the methods
used to prepare the food play an important role in
the predominance of food allergies in many
countries around the world. Most reactions are
caused by food ingestion, but the steam and
smoke originated from the cooking process may
contain allergens which can be inhaled [7]. The
cooking process may reduce the allergenicity of
certain proteins in the food, but heating can
increase the allergenicity of other proteins by
inducing covalent changes that lead to the
production of new antigens or improve the
stability of existing ones [15].

Table 1. The perception of general public and food handlers regarding food allergies

Questions Food handlers General public
Yes No Yes No
(%) (%) (%) (%)

1. Isthere any plan to produce safe food in terms of allergens? 51,22 48,8 733° 26,7°

2. Are you cooking for food allergy patients? 36,6 63,4 37,6 63,0

3. Do you have any knowledge about food allergen? 62,2 37,8 56,4 43,6

4. Do you think that the meals produced at the restaurant are 32,9% 67,1* 0o° 100°
safe in terms of food allergies?

5. Individuals with food allergies can safely consume the foods 17,1 82,9 16,8 83,2
that cause the allergies if only a small amount is consumed?

6. Can high temperature (deep-frying, cooking) destroy food 9,7 90,3* 228 77,2°
allergens?

7. If someone has an allergic reaction, is it correct to offer water 17,1% 82,9 6,9° 93,1°
in order to “dilute” the allergen and stop the reaction?

8. If you efficiently clean the kitchen appliances where an 42,7 57,3 39,6 60,4
allergenic food was prepared, will it be enough to eliminate
the allergen?

9. If you remove allergenic food items (such as walnuts) froma 25,6 74,4 20,8 79,2
finished dish, will it prevent the client from having an allergic
reaction?

10. Are you used to checking the label of food products to find 53,6% 46,3° 29,7° 733"

out whether it has any ingredient that may cause food

allergy?

Percentages that share different letters represent statistically different results (p<0,05) when comparing food handlers
and general public
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In the present study, most of food handlers
(90,3%) and general public (77,2%) agreed that
high temperatures might not be sufficient to
destroy the allergen (P=0,014).

Of the food handlers and general public
interviewed, 82,9% and 93,1% answered that
they did not know if it was the right thing to offer
water to someone suffering from an allergic
reaction with the purpose of “diluting” the
allergen and stopping the crisis. However, when
we asked the managers about equipped to
handle food allergy emergencies including the
used of self-injectable epinephrine all reported no
knowledge about. Previous research has shown
that food handlers lacking in knowledge about
food allergies were more likely to handle food
allergy emergencies or to address the needs of
allergic customers inappropriately [16] and
including not carrying self-injectable epinephrine
[17,18]. Weiss and Munoz-Furlong [7] many
foodservice establishments were ill-equipped to
handle food allergy emergencies [19].

It can be seen in the 8th question, 60,4% of the
general public do not believe that the appropriate
hygiene of appliances used in the meals would
be an effective measure to eliminate traces of
allergenic foods that could interfere in the health
of another client in the preparation of a different
food. Among food handlers, a rate of 57,3% do
not believe that cleaning would be an effective
measure to eliminate allergens from kitchen
appliances. Regarding the o question, 25,6%
and 20,8% of general public and food handlers
respectively, believed that removing food items
that cause allergy from a finished dish would
prevent the allergic client from having any kind of
reaction. This result is of great concern,
foodservice employees might cause cross-
contact, which could cause serious harm to food
allergy sufferers [20]. Thus, foodservice
operations should educate employees about the
eight allergens that (peanuts, tree nuts, milk,
eggs, fish, shellfish, soy, and wheat) account for
90% of all food-based allergic reactions [21].
However, foodservice employees should also be
made aware that food allergies are not limited to
the top eight allergens and customers may have
allergies to any food item, thus all allergy
requests should also be handled with the same
amount of caution. Additionally, respondents had
the lowest rating on food allergy practice related
to cross-contact. Cross-contact is the accidental
contact between allergen and non-allergen
foods, which may occur at any stage of the
production and storage process (after the
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products are packed). This usually happens with
the transfer of allergenic proteins when the food
is processed or handled, especially when
multiple ingredients or food items are produced
on the same production line as other items that
are non-allergenic or that contain another type of
allergenic protein [22]. Cleaning of equipments
and appliances contacting foods is an important
route of food contamination with allergens. In the
food industry, bad formulation, inappropriate
hygiene and cross-contamination with dust or
parts of allergens (fragments of peanuts, for
example) left in the processing system are
potential means for an allergen to contaminate
an unrelated product. In this case, in order to
guarantee the safety of processes, it is
necessary to identify the potential points of
contamination and establish a prevention system
[23]. Thus, the use of equipment to produce food
requires well-defined and consistent cleaning
techniques, especially if the same equipment is
used to prepare several types of product.
furthermore Ahuja and Sicherer [10], found that
foodservice  employees  confused  cross-
contamination with cross-contact. Cross-contact
is the accidental contact between allergen and
non-allergen foods, while cross-contamination is
the contact between raw and cooked foods, the
latter relates to microbial contamination [24].
Therefore, catering services should clearly define
the Good Manufacturing Practices to their
employees. However, patrons with food allergies
should also alert foodservice staff about their
food allergies when dining at foodservice
establishments and share the responsibility of
preventing incidences of food allergies.

A total of 46,35% of food handlers and 73,30% of
general public did not have the habit of reading
food labels to check whether there was any
ingredient that might cause a food allergy. This is
alarming and highlights the need for periodic
training practices. Food labeling is an important
support for consumers, providing them with the
opportunity of knowing the product composition,
safely ingesting nutrients and energy, as well as
obtaining important information concerning the
maintenance of their health [25]. In the case of
allergens, it is essential that labels contain
accurate information, even if the presence of
traces or the remote risks of traces result in
reduced consumption of the products [3]. A study
performed with allergic volunteers and parents of
allergic children in Greece and the Netherlands
in order to verify their behavior towards labeling
when shopping for food, concluded that the
labeling standards were highly unsatisfying. In
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general, the participants complained about the
complexity of the information, its position on the
label, its format and packaging changes,
amongst others [26].

4" question (Table 1), the majority of food
handlers (67,08%) answered that they disagree
the meals produced in their restaurants are safe
in terms of food allergies. The lack of confidence
in handling a situation could also be because
respondents had never received training specific
to food allergies [12,6]. These results are
consistent with previous research [27], that found
that employees with food safety certification had
more confidence in implementing food safety
programs in their workplace than those
employees that did not have certification. In the
European Union Code 1169/2011- R.D.
852/2004 2004 coming into force 13" of
December 2014, it is mandatory that internal
training and organizing training courses,
necessary to implement the new process food
labeling and customer information in the field of
food allergens. This study was done before the
Food Information for Consumers Regulation
(1169/2011) was fully implemented, and does not
measure the impact of the Regulation in the
restaurants services, but draws attention to the
points must take account. There are a number of
barriers in implementing food allergy training
such as cost of training employees, high
turnover, time restrictions, language problems,
and employees’ apathy toward food allergies
[28]. Furthermore [29], highlights the need for
providing training at regular intervals to reinforce
food safety concepts, provide updated
information and increasing confidence among
staff members. Training may be provided either
formally (classroom) and informally (info sheets,
flyers posted in preparation and service areas)
that reinforces training concepts. Chapman et al.
[30] found that posting of food safety info sheets
in prominent locations within a foodservice
establishment positively influenced food safety
behaviors.

Among general public, a value of 100%
answered that they disagree the meals produced
in restaurants are safe in terms of food allergies.
When we compared with similar study by
Karajeh, et al. [31] from an British population
when questioned about their frequency of eating
food not prepared at home, coeliac disease
patients were less likely to eat take away food or
dine at a friends’ house, when compared to the
general public. In the meantime those patients
with celiac disease are comfortable dining out if
they frequent the same restaurant. This may
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allow them to become familiar with that chef and
be reassured that this establishment will provide
a gluten-free meal. It is important for food
suppliers to understand who is buying food for
people with coeliac disease, food intolerances
and allergies and what they need. This can be
achieved by maintaining close links with relevant
consumer / patient groups and also keeping up
to date with scientific, clinical, social and other
consumer research and with relevant legislation,
industry standards and voluntary guidance.
Early work to reduce risks and improve food
allergen avoidance for consumers began in the
UK in the mid-1990s [25] and involved
producers, manufacturers, retailers, caterers,
regulators, scientists and consumers supported
by expert allergy clinicians. From the start it was
recognised that improved allergen management
and accessible consumer information depend on
the engagement and understanding of key
people throughout the food supply chain.

There are several limitations of our study. It was
conducted in Valencia where the demand for free
food allergy, and awareness, may be different to
other areas of the Spain. This information would
have proved helpful in determining whether
restaurant avoidance was widespread throughout
the country. The food handlers and general
public that completed the survey may not have
been representative of food handlers and general
public throughout the Spain due to the nature of
recruitment. A larger study of face-to-face or
telephone interviews of chefs and general public
nationwide would be beneficial.

4. CONCLUSION

This study provided information about food
allergy knowledge, attitudes, practices, training
received, and perceived training needs of food
handlers and general public. Even though the
survey showed that food handlers and general
public had some knowledge on the issue, a
major proportion of respondents do not believe
the meals produced in their restaurants are safe
in terms of food allergies, understandably, when
one considers that chefs have varying knowledge
of food allergies. Allergic people must stay alert,
questioning the place where they are going to
have their meals in terms of the ingredients used,
verifying whether the food is really free of
allergens, and always observing the labels of
food products.

Educating chefs about food allergens may
alleviate the social restrictions on allergic people
and, restaurants should work toward providing
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not only food safety training as it relates to

preventing microbial

contamination but also

provide training specific to food allergies.

Results from

this study can be used by

restaurants to develop food allergy policies and
procedures by taking into account the needs of
their food handlers to protect food allergy
sufferers in restaurants and promote customers
well-being.
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