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A B S T R A C T

Celiac disease (CD) has a significant impact on the quality of life for those affected, particularly in
social settings. One major challenge for these individuals is dining out, as they must constantly
avoid cross-contact with gluten, contend with a limited range of restaurant options, and often
encounter unknowledgeable or misinformed staff. This study aims to evaluate the effectiveness of
an educational program designed to enhance the understanding of CD and gluten-free diet (GFD)
among future catering staff, thereby improving the social experiences of individuals with CD. A 3-
h theoretical and practical session was developed for professional cookery students, focusing on
predefined competencies and learning outcomes related to GFD. The study involved a sample of
100 students from Vitoria-Gasteiz, Spain. Following the intervention, students demonstrated
increased knowledge regarding gluten content in foods and the application of GFD principles,
including cross-contact prevention. However, during the practical activity, the gluten-free dish
they prepared was not safe for CD patients to consume. Additionally, the students’ perception of
the difficulty in providing a GFD remained unchanged. Future sessions should emphasise the
importance of interpreting food labels and practising cross-contact prevention. The strong interest
in training hospitality students to promote social inclusion of CD patients highlights the need for
more programmes to enhance their dining options and safety.

1. Introduction

Celiac disease (CD) is an autoimmune disorder that arises in genetically susceptible individuals who develop an immune response
against gluten [1,2]. The symptoms of this disease are diverse and heterogeneous, and can be both gastrointestinal and extraintestinal.
The most common gastrointestinal symptoms are diarrhoea, abdominal pain, bloating and flatulence. In contrast, extraintestinal
symptoms are often related to inadequate micronutrient absorption and autoimmune status [3–5]. The prevalence of the disease is
estimated to be around 1–2%, being more common in women than in men. Additionally, it is more frequently diagnosed in children
than in adults [6,7].
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The only treatment for the disease is a strict, lifelong gluten-free diet (GFD). Gluten is found in several cereals such as wheat, rye
and barley, and therefore, in food products derived from those cereals [8,9]. Furthermore, gluten-containing foods are the basis of the
diet in many regions, and therefore, the GFD involves a major lifestyle change and poses many challenges [10–13]. Some of the
challenges of the GFD include achieving a balanced diet, avoiding cross-contact and eating out [10,11,14,15].

The GFD must be nutritionally balanced, just like other diets. However, several studies have shown that the GFD is often low in
carbohydrates and high in protein and saturated fats [11,16–18]. This may be attributed, on the one hand, to the difficulty of elim-
inating gluten-containingcereals from the diet, since cereals are part of a fundamental food group in a balanced diet. On the other hand,
specific gluten-free products are often of poorer nutritional quality than their gluten-containing counterparts, which may contribute to
dietary imbalances [19–22]. In addition, if gluten-free cereals or pseudo cereals selection is not wide enough in the diet, it may also
contribute to enhance the exposition to some undesirable components present in the most commonly consumed gluten-free cereals
[23,24].

At the same time, one of the biggest challenges of the GFD is cross-contact. The term “cross-contact” is used when a gluten-free food
comes into contact with gluten and this can be harmful to susceptible consumers. Cross-contact can occur in a number of situations
such as: a) in the production of a food, when sharing facilities and equipment with gluten-containing foods, b) during cooking, both at
home and in restaurants, and c) during consumption, when food is shared with other people [10,25]. Avoiding cross-contact is really
important as such unconscious exposure to gluten has been linked to permanent damage to the intestinal mucosa [26].

In relation to the above, CD has a huge impact on the quality of life of people that suffer from it, especially on a social level. Various
studies have shown that people with CD often feel different or excluded. This may be due to the difficulties of eating out, as they have to
constantly avoid gluten cross-contact, and the choice of restaurants is often limited and staff is sometimes dismissive or uninformed
[14,15,27,28].

In fact, several studies have highlighted the lack of knowledge of people working in the catering industry about CD and GFD
[29–33]. Nevertheless, according to the study carried by Aziz et al., the awareness of CD among chefs has increased in recent years
[34], and some studies have shown the presence of gluten in restaurants serving food under the gluten-free label [35–38]. Likewise, a
strategy to reduce cross-contact in restaurant kitchens could be to educate chefs about the GFD [15,39]. In addition, it would also be
interesting to contribute to the availability of gluten-free options on restaurant menus [15,40,41].

Hence, the objective of this work is to present and evaluate the effectiveness of an educational programme that aims to increase the
knowledge regarding CD and GFD of future catering staff in order to raise awareness and contribute to improving the social situation of
people with CD.

2. Methods

2.1. Trial design

As mentioned, the objective of the study is to evaluate the effectiveness of an educational programme for students of professional
cookery training. The programme consists of a 3-h theoretical-practical intervention aimed at improving knowledge of CD and GFD in
future catering professionals. The programme was designed by University professors and researchers from the Gluten3s research
group, and it was delivered by a research team member. The organization chart of the intervention can be seen in Table 1.

The activities carried out in the session were specifically designed according to previously defined competences and learning
outcomes (depicted in Table 2), which, in turn, were classified according to their level of abstraction according to Bloom’s taxonomy
[42,43]. The students’ evaluation was made in a continuous way through feedback during the session, but it was not graded. The
intervention was evaluated using specifically designed questionnaires that were administered before (PRE-questionnaire) and
immediately after (POST-questionnaire) the intervention (Appendix A). The students’ perceptions of the activity was also measured by
two questions.

Table 1
Organisation chart of the intervention.

ACTIVITY PARTICIPANTS DURATION
(minutes)

1. Complete the PRE-questionnaire Students, individually 15
2. Opening presentation with a video. What is CD? What is gluten? What does a GFD look like? A nutritionist, interacting with

students
20

3. Cooking session: cooking and tasting a gluten-free healthy recipe Students, in groups 60
4. Analysis of food handling during the cooking session through a checklist and discussion with

peers: gluten cross-contact
Students, with the nutritionists’ oral
feedback

20

5. Final presentation. Keys to the GFD: safe, balanced and socially inclusive A nutritionist, interacting with
students

20

6. Resolution and discussion of a case study. How would you act if a person with CD came to your
establishment to have lunch?

Students, with the nutritionists’ oral
feedback

30

7. Complete the POST-questionnaire Students, individually 15
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Table 2
Competences and learning outcomes of the activity.

COMPETENCE LEARNING OUTCOME (LO) METHODOLOGY (Table 1
activity nº)

Promote the inclusion of people with CD by raising awareness about
the disease among catering students.

LO1. She/He describes the symptoms and trigger of
CD
Bloom’s level of abstraction: 2 (understand)

-Opening presentation (2)

LO2. She/He describes gluten (its use when
cooking) and identifies its location.
Bloom’s level of abstraction: 2 (understand)

- Opening presentation (2)
- Video (2)
- Cooking session (3)

LO3.She/He knows what a GFD looks like: safe,
balanced and inclusive.
Bloom’s level of abstraction: 3 (apply)

- Opening presentation (2)
- Cooking session (3)
- Analysis of correct food
handling (4)
- Final presentation (5)
- Case study (6)

LO4. She/He interprets the label of gluten-free
products.
Bloom’s level of abstraction: 3 (apply)

- Opening presentation (2)
- Cooking session (3)

LO5. She/He adapts the service for celiac customers
Bloom’s level of abstraction: 5 (evaluate)

- Cooking session (3)
- Final presentation (5)
- Case study (6)

Analyse the concept of cross-contact and how to prevent it. LO6. She/He analyses cross-contact: avoidance and
proper handling of foodstuffs
Bloom’s level of abstraction: 4 (analyse)

- Opening presentation (2)
- Cooking session (3)
- Analysis of correct food
handling (4)
- Final presentation (5)
- Case study (6)

Analyse the concept of cross-contact and how to prevent it.
AND
Promote the inclusion of people with CD by raising awareness
about the disease among catering students.

LO7.She/He cooks a 100 % gluten-free menu/dish
Bloom’s level of abstraction: 3 (apply)

- Opening presentation (2)
- Cooking session (3)
- Analysis of correct food
handling (4)
-Final presentation (5)
-Case study (6)
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2.2. Participants

The study involved students from intermediate and higher professional training courses related to cookery, such as: cookery
management, cookery and gastronomy, and catering services. The inclusion criteria for the study were to be enrolled in a vocational
training course in Vitoria-Gasteiz city (northern Spain) and to be of legal age. All participants agreed to participate in the study by
signing an informed consent form.

Based on findings from a preliminary pilot study and bibliography, it was projected that a sample size of 75 participants would be
needed to achieve a statistical power of 80 % and a 5 % α error level to detect a small-medium effect size (Cohen’s d of 0.30) for
knowledge acquisition. Considering potential dropout rates observed in similar studies, the final sample size was increased by 20 % to
a total of 90 students.

The research project received ethical approval from the University of the Basque Country, UPV/EHU, Ethics Committee for Human
Research (M10/2020/081, July 01, 2020). Participation in the study posed no risks to the participants, except for the time they
dedicated to it.

2.3. Statistical analysis

Statistical analysis was conducted using the SPSS software. Descriptive analysis was performed on sample’s characteristics and
response variables. The data distribution was found to be non-normal. To compare the PRE and POST questionnaires, Wilcoxon tests
were used for quantitative responses. For multiple-choice questions (qualitative variables), McNemar test was used for binary vari-
ables, and Friedman and Marginal Homogeneity tests were performed for variables with more than two response options. Statistical
significance was determined at a p-value of less than 0.05 for differences observed between the PRE and POST questionnaires (95 %
confidence).

3. Results

3.1. Sample characteristics

Data was initially collected from 101 students from Gamarra Cooking School and Egibide Cooking School (Vitoria-Gasteiz, Spain)
in the years 2022 and 2023. One of them had anomalous values in more than three answers to the questionnaire (Z-value>3) and was
therefore eliminated from the study. From the final group of student (n = 100), 50 were female (50 %), 48 (48 %) were male and 2 (2
%) identified themselves otherwise.

None had CD. However, 79 (79 %) participants knew someone with CD, 19 (19 %) did not, and 2 (2 %) did not respond. Among
those who knew a person with CD, for 4 (5 %) it was their partner or cohabitant, for 15 (19 %) it was a relative, for 33 (42 %) a friend
and for 27 (34 %) an acquaintance without a close relationship.

3.2. Knowledge perception about celiac disease (LO1)

Prior to the intervention, participants reflected their knowledge of CD with 2.3± 0.9 points on a 0–4 scale. When asked where they
learned about the disease, they reported learning about the disease through various ways: 75 % reported learning in the classroom, 26
% through friends, 20% through family, 17% through the media, 12% at work, 8 % through advertising and 2% through other means,
e.g. the dietician (Fig. 1). After the intervention, their perception of knowledge increased significantly to 3.2 ± 0.6 (p < 0.001).

Fig. 1. Number of responses of participants’ sources of CD knowledge. It was possible to select more than one answer for each participant.
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Table 3
Questions to evaluate participants’ knowledge regarding gluten content of foods.

Question Type of response PRE response
Quantity (%) or
Mean ± SD

POST response
Quantity (%) or
Mean ± SD

p

Do you know what gluten is? Scale 0 (I do not know) − 4 (I know
it very well)

2.67 ± 0.88 3.38 ± 0.62 <0.001

Do you know where gluten is found? Scale 0 (I do not know) − 4 (I know
it very well)

2.83 ± 0.93 3.35 ± 0.58 <0.001

From the following list of cereals, which ones contain gluten? Number of correct responses (0–8) 5.52 ± 1.46 6.82 ± 1.09 <0.001
Which of the following list of foods usually contain gluten? Number of correct responses (0–9) 8.49 ± 0.90 8.83 ± 0.59 <0.001
Where in the food pyramid are foods that are generally

harmful to people with CD found?
Correct response 45 68 <0.001
Incorrect response 54 26
No response 1 6

What should a GFD look like? Number of correct responses (0–3) 1.16 ± 0.77 1.41 ± 0.80 <0.001

*As n = 100, the number of responses and the percentage are equal, so only the percentages are described.

Table 4
Questions to evaluate participants’ food labels interpretation.

Question Type of response PRE response
Quantity (%) or
Mean ± SD

POST response
Quantity (%) or
Mean ± SD

p

Do you know what to look for on a label to find out if a food
contains gluten or not?

Scale 0 (I do not know) − 4 (I know
it very well)

3.04 ± 1.02 3.56 ± 0.54 <0.001

Do all gluten-free foods have to be labelled “gluten-free”? No 16 15 <0.01
Yes 70 81
I do not know 14 2
No response 0 2

Does this food contain gluten? (popcorn, with marked
traces)

No 28 35 NS
Yes 63 59
I do not know 8 3
No response 1 3

Does this food contain gluten? (conventional biscuits) No 3 1 NS
Yes 89 96
I do not know 6 0
No response 2 3

Does this food contain gluten? (chicken breast) No 73 83 NS
(0.095)Yes 10 9

I do not know 15 6
No response 2 2

Does this food contain gluten? (specific gluten-free bread) No 63 69 NS
Yes 30 28
I do not know 6 1
No response 1 2

*As n = 100, the number of responses and the percentage are equal, so only the percentages are described. NS: non significant.

Table 5
Statements and participants’ agreement in avoiding possible cross-contact critical points.

Statement Type of response PRE
response
Mean ± SD

POST
response
Mean ± SD

p

No special measures are required in the storage of raw materials to prepare a safe
gluten-free dish

Scale 0 (disagree) – 4
(agree)

0.75 ± 1.16 0.53 ± 0.99 NS
(0.066)

I must check, one by one, the labelling of each ingredient to ensure that it is gluten-
free

Scale 0 (disagree) – 4
(agree)

3.32 ± 1.04 3.42 ± 0.98 NS

It is advisable to use dedicated pans and utensils Scale 0 (disagree) – 4
(agree)

3.02 ± 1.14 3.18 ± 1.20 NS

Once plated, the dish should be covered until ready to serve Scale 0 (disagree) – 4
(agree)

2.74 ± 1.13 3.37 ± 1.04 <0.001

For cleaning those hard-to-clean kitchen surfaces and utensils it is recommended to
use 60 % alcohol

Scale 0 (disagree) – 4
(agree)

2.13 ± 0.91 3.38 ± 0.90 <0.001

NS: non significant.
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3.3. Knowledge about the GLUTEN content of foods and application to achieve a GFD (LO2 and LO3)

To assess whether the intervention served to increase their knowledge about gluten content in food and how to achieve a GFD, six
questions were added to the questionnaire. The intervention increased their perception that they know more about what gluten is and
where it is. Moreover, it was objectively measured whether their knowledge of the gluten content of cereals and foods in general had
actually increased, and it had. In addition, they improved their knowledge about the position of gluten-containing foods in the food
pyramid. They also improved their holistic view of the GFD, the importance of it being safe and nutritionally but also socially balanced.
The results are shown in Table 3.

3.4. Food labels interpretation (LO4)

To evaluate the impact of the intervention on participants’ ability to interpret food labelling, six inquiries were added to the
questionnaire. The results indicated an improvement in participants’ self-awareness of what to look for to determine if a food was
gluten-free. However, most participants still believed that all gluten-free foods must be labelled as ’gluten-free,’ which is incorrect.
Additionally, there was significant uncertainty when participants analysed four specific labels. These findings are detailed in Table 4.

3.5. Awareness regarding cross-contact (LO6)

In order to assess their awareness of cross-contact, they were presented with five statements with which they had to indicate their
level of agreement. The results in Table 5 show how their awareness increased after the intervention, and therefore, they realised the
importance of certain aspects, whereas some issues were clear since from the beginning.

3.6. Perceived difficulty in providing a GLUTEN-free menu (LO5)

To determine their ability to adapt services for customers with CD, participants were asked to rate the difficulty of three specific
situations. The results are shown in Table 6. The intervention did not alter their perception of the difficulty involved in cooking and
serving a gluten-free menu, designing a balanced gluten-free menu, or maintaining a permanent gluten-free dish offering. They
consistently rated these tasks as not very difficult to very easy, with average scores on the 0–4 scales.

3.7. Qualitative analysis of the cooking process of the GLUTEN-free recipe

The participants cooked a simple gluten-free recipe in groups. The recipe consisted of buckwheat crepes filled with avocado,
quinoa, spiced chickpeas, grapes, cherry tomatoes and two sauces (a yoghurt sauce and one romesco sauce). The different preparations
were divided into sub-groups, which was the usual way they cooked, and at the end, one group was in charge of assembling the dishes.
The activity was repeated with the different students of the different courses.

All the final dishes of all the groups were not safe for consumption by people with CD for various reasons: a) they did not check the
labelling of all ingredients and used spices that contained traces of gluten, b) they began without cleaning the utensils, despite being
unaware of who had used them previously or if they had been properly cleaned, c) they used crepe makers that traditionally are not
cleaned each time they are used so that the non-stick coating is not lost, d) while they were cooking, students from other grades, such as
bakers, entered the kitchen with their clothes stained with flour (containing gluten) and leaving dust in the air, and/or e) most of them
did not wash their hands before starting to cook.

As asked in the PRE and POST questionnaires, after the intervention they felt more able to prepare a 100 % gluten-free meal than
before the intervention (learning outcome 7). Before the intervention they answered the question "Are you able to cook and serve a
100 % gluten-free meal safely?" with a mean of 2.74± 1.30 and after the intervention with a mean of 3.38± 0.71 on a scale 0 (I am not
able) - 4 (I am very able), p < 0.001.

It is worth noting that although they considered themselves capable, when checking the mistakes that had been made during
cooking, several students stated that "it was impossible to take everything into account" and that they would not serve their dish to a
person with CD.

Table 6
Students’ perception in different activities related to providing a gluten-free menu.

Perceived degree of difficulty of the following activities Type of response PRE response
Mean ± SD

POST response
Mean ± SD

p

Cooking and serving 100 % gluten-free in a safe way Scale 0 (very easy) – 4 (very difficult) 2.15 ± 0.89 2.09 ± 1.01 NS
Designing a nutritionally balanced gluten-free menu Scale 0 (very easy) – 4 (very difficult) 2.23 ± 0.99 2.08 ± 1.06 NS
Maintain a permanent supply of gluten-free dishes Scale 0 (very easy) – 4 (very difficult) 1.97 ± 0.96 1.88 ± 1.13 NS

NS: non significant.
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3.8. Participants’ perception of the activity

Once the intervention was over, the participants were asked how interesting they found the activity, reflecting their interest with a
mean of 3.6 ± 0.6 on a scale 0 to 4. They were also given the opportunity to highlight in an open question their opinion regarding the
activity, and some of the responses were as follows: "I found it interesting to raise awareness and motivate cooking professionals to
propose different varieties of gluten-free dishes and that celiac people can enjoy other options", "I liked the practical part and having
experienced the carelessness that we can have even though we were aware that the dish we had to prepare should not have gluten"
(referring to the fact that in the cooking there was involuntary cross contact), "What I liked most was learning to better empathize with
celiacs", "What interested me most about the activity was learning that certain things I did, I did them wrong, and thus being able to
correct them".

4. Discussion

As far as the authors are aware, there have not beenmany studies on educational programmes aimed at improving the knowledge of
catering professionals and thus contributing to improving the social situation of people with CD [44]. In the UK, they developed an
educational activity that aimed to improve the allergen knowledge of catering staff, and although knowledge improved, the authors
stated that more evaluation of allergen training events should be done [45]. In another study in Spain, restaurant staff at two holiday
resorts were trained in allergen awareness, increasing the number of allergen-free options in restaurants (48 % increase in gluten-free
options) and also improving customer satisfaction [46]. In a similar, but larger-scale study by the same authors, they were able to
increase allergen-free options in several restaurants and improve the handling of gluten-free foods [47].

Although not many studies have been done on the subject, several authors, especially those working on the social and psychological
aspects of CD, reiterate the need for such activities [15,39,44]. In a systematic review by Young et al. they found that many restaurants
and food service workers were interested in receiving allergen training, but few were actually trained. Therefore, this intervention
could serve as a model for the development of training programmes for hospitality workers carried out by dietitian-nutritionists or
similarly trained individuals [44].

In the previously mentioned UK study, they noted that the number of restaurant staff who attended the educational session was low,
with only 48 % of the invited participating [45]. Interfering with students in the same school where they are being trained would
therefore be a way to reach more professionals, also avoiding that the participants are only the most motivated people. Thus, the
present study focuses on students from a variety of cookery-related degrees. Furthermore, according to the study by Schultz et al.,
catering students have a similar awareness of CD to chefs who are already working, although students are more aware of the need to
prepare gluten-free food [30]. Emphasizing the importance of providing safe gluten-free options to culinary students from the
beginning of their education could help to develop empathy and conscientiousness in their future careers.

The intervention was able to increase the students’ perception of their knowledge about CD and gluten. Furthermore, it was
observed that they did indeed increase their knowledge about the GFD, correctly identifying gluten-free foods and their position in the
food pyramid. Their overall vision of what a GFD should look like (safe, balanced and socially inclusive) also improved, although there
is still room for improvement. Eating out usually makes it more difficult to follow a GFD. Thus, it has been observed that having better
access to gluten-free food in restaurants helps to follow the GFD properly [48–51]. This highlights the responsibility of the catering
industry in the welfare of the celiac community and, therefore, the importance of educational interventions in this sense. Hospitality
workers need to be aware of the psychosocial impact of the disease on sufferers, as their knowledge and good practice in designing
menu options and when cooking in the kitchen can help a lot to improve the quality of life of these people [29,52]. This awareness
could lead to more varied and appetising gluten-free options in restaurants, which could help to improve the social situation of people
with CD.

The intervention also increased their perception of their own ability to distinguish whether a food was gluten-free or not. However,
it was found that they were not very good at identifying a gluten-free food according to its label. Interpreting labelling is complex, and
this has also been expressed by people with CD [53,54], so it is really important to pay attention when reading it. In a study by Lessa
et al., they found that 46.35 % of food handlers were not used to checking food labelling for allergens [52]. In another study by Ajala
and colleagues, they found that the percentage was between 33 % and 37 % [55]. This highlights the need for future educational
activities to be more specific and to place special emphasis on the importance of reading labelling and how to do it. Other studies
focusing on food allergies have also pointed to the need for more comprehensive and specialised rather than basic food allergy ed-
ucation for hospitality workers [44,56–58].

Regarding cross-contact, the intervention increased their awareness of it, they realised the importance of certain aspects, such as
the need to cover dishes if they are not going to be served immediately or the need to clean kitchen surfaces and utensils properly. For
other aspects, such as the importance of paying attention to labelling, the special measures to be taken in the storage of raw materials,
and the exclusive use of cooking utensils, awareness was already quite high. However, during the cooking process of a gluten-free
recipe that took place during the activity, they were not able to avoid cross-contact, although the participants showed that they
had a good knowledge of the practices to avoid it. It could be seen that even if the participants theoretically perceived that they had a
good ability to distinguish the labelling of gluten-free foods, the vast majority did not put it into practice during the cooking process.
Cross-contact is one of the reasons why people with CD still have damaged intestinal mucosa and have symptoms [26] and it is also one
of their main concerns when eating out [14,59]. Although it was emphasised in the intervention that the GFD of these people had to be
strict and that care had to be taken to ensure its total absence, it was only after they had practised in the kitchen and identified the
mistakes made that they realised the true magnitude of the challenge of cooking gluten-free. Future hospitality professionals need to
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understand the importance of avoiding cross-contact and performing good handling procedures in the kitchen in order to serve secure
dishes and avoid contaminating people with CD with gluten, as has been seen to happen in many restaurants [35,37].

It is noteworthy that even though their knowledge of some important aspects of cross-contact avoidance and the importance of
checking labels increased, their perception of the difficulty in providing meals for these consumers did not. The students considered
that giving a gluten-free menu was neither very difficult nor very easy, both before and after the intervention. Given that after the
intervention they knowmore about the topic but do not perceive preparing a gluten-free menu as complicated, this could contribute to
creating more gluten-free options in the restaurants where these students will work in the future. In a cross-sectional study by Khafagy
et al. they found that 50.8 % of hospitality workers had the intention to increase gluten-free offerings in their restaurants, which
suggests that catering staff recognize the need to provide adequate options for the population with CD. Even if intention is the first step,
to execute this intention is also necessary to have the knowledge and the perception that it is achievable [31]. Nevertheless, the
perceived difficulty of providing gluten-free food has to be commensurate with their knowledge. In fact, several studies on staffs’
knowledge of food allergies have pointed to a worrying discrepancy between knowledge and their comfort level in serving safe food,
where their confidence is high or very high and their knowledge is not so high [60–62], which could lead to unsafe situations.

Finally, it is interesting to point out that when participants were able to give their perception of the activity in an open-ended
question, they indicated that they realised that they were careless and unconscious when cooking. They thought the activity was
motivating to deal with gluten-free cooking. Moreover, it should be noted that they highlighted that the intervention helped them to be
more empathetic towards people with CD. Overall, the programme can be considered a firm step towards the inclusion of gluten-
avoiding people.

To comment on some of the limitations of the study, it should be highlighted that it was only carried out in the city of Vitoria-
Gasteiz. It could be interesting to study its effectiveness in other cities and even countries. In addition, the programme has not
been evaluated in the long term, in fact, it was only evaluated immediately after the end of the programme, so it would be enriching to
evaluate it in future studies.

5. Conclusion

The educational activity was able to increase the students’ knowledge of the gluten content of foods and its application to achieve a
GFD. It also increased their awareness of cross-contact. In future activities, special emphasis should be placed on the interpretation of
the labelling and its importance, as well as on the practice of avoiding cross-contact. It is important to point out the great interest in
training hospitality students to improve the offer and the safety of these diners as well as their inclusion in society. More programs in
this direction should be put in place.
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Appendix A. Questionnaire to evaluate the intervention

Competence Learning
Outcome
(LO)

Question to evaluate the intervention When
completed

Response

Promote the inclusion of people with CD by
raising awareness about the disease
among catering students

LO1 How much do you know about CD? PRE/POST Scale 0 (nothing) – 4 (much)
LO2 Do you know what gluten is? PRE/POST Scale 0 (nothing) – 4 (much)

Do you know where gluten is found? PRE/POST Scale 0 (nothing) – 4 (much)
From the following list of cereals, which
ones contain gluten?

PRE/POST Multiple choice:
Rice, wheat, maize, barley, rye,
buckwheat, spelt, quinoa

Which of the following list of foods
usually contain gluten?

PRE/POST Multiple choice:
Potato, milk, pasta, cake, fresh
fish and meat, sugar, olive oil,
banana, bread

LO3 Where in the food pyramid are foods that
are generally harmful to people with CD
found?

PRE/POST Multiple choice:
- At the base of the food pyramid
- At the top of the food pyramid
- In the middle of the food
pyramid
- I do not know

What should a GFD look like? PRE/POST Multiple choice:
- Grain free
- Nutritionally balanced
- Safe, gluten free
- Socially inclusive
- Safe, lactose free
- I do not know

LO4 Do you know what to look for on a label to
find out if a food contains gluten or not?

PRE/POST Scale 0 (nothing) – 4 (much)

Do all gluten-free foods have to be
labelled "gluten-free"?

PRE/POST Yes/No/I do not know

Does this food contain gluten? (4 pictures) PRE/POST Yes/No/I do not know
LO5 Indicate the degree of difficulty of these

activities:
PRE/POST Scale 0 (very difficult) – 4 (very

easy)
- Cooking and serving 100% gluten-free in
a safe way
- Designing a nutritionally balanced
gluten-free menu
- Maintain a permanent supply of gluten-
free dishes

Analyse the concept of cross-contact and
how to prevent it.

LO6 Indicate your degree of agreement with
the following statements:

PRE/POST Scale 0 (strongly disagree) – 4
(strongly agree)

- No special measures are required in the
storage of raw materials to prepare a safe
gluten-free dish.
- I must check, one by one, the labelling of
each ingredient to ensure that it is gluten-
free.
- It is advisable to use dedicated pans and
utensils.
- Once plated, the dish should be covered
until ready to serve.

(continued on next page)
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(continued )

Competence Learning
Outcome
(LO)

Question to evaluate the intervention When
completed

Response

-For cleaning those hard-to-clean kitchen
surfaces and utensils it is recommended to
use 60 % alcohol.

Analyse the concept of cross-contact and
how to prevent it.
AND
Promote the inclusion of people with CD
by raising awareness about the disease
among catering students

LO7 Are you able to cook and serve a 100 %
gluten-free meal safely?

PRE/POST Scale 0 (not able to) – 4 (very
able to)
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