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Objective: Food allergies are common in the food industry. The knowledge and attitude of catering staff are crucial in preventing food allergy (FA)-related reactions. The study aimed to determine the knowledge of FA and evaluate the effectiveness of video-based allergy training for catering personnel in three sectors: restaurants, schools, and hospitals.

Methods: Research has been conducted on workers in three different catering industries: (i) restaurant chains, (ii) school kitchens, and (iii) hospital kitchens. The study involved administering surveys to the staff to measure their demographic data (11 questions), attitude (12 questions), and knowledge level (24 questions) about FA. After taking the pre-test, the participants who watched a 32-min video on FA were asked to fill out post-test questionnaires measuring their knowledge and attitudes.

Results: At the beginning, 619 participants took the pre-test. 45.7 and 40.9% (n = 253) had a previous food Safety Certificate and food allergy training, respectively. Sixty-four percent (n = 397) received our video-based FA training. Among the participants who completed video-based training and the post-test, some knowledge and attitude items improved, but some did not, compared to the pre-test results. Knowledge levels were similar between the previously FA-trained and those untrained individuals.

Conclusion: Our results show that the participants’ baseline level of knowledge and attitude for FA needs improvement. After the video training, the level of improvement in some items of knowledge and attitude was significant, but it was lower than expected. It is essential for training to not only provide accurate information but also aim to correct any known misconceptions.
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Introduction

In recent decades, food allergy (FA) has become an increasing concern (1) for families, clinicians, and policymakers around the world (2). Food allergy is the most common trigger of anaphylaxis in the community and can adversely affect people’s health and quality of life (3). In high-income countries, up to one in ten people may be affected by FA, and rates are increasing in low-income countries (4).

Families must carefully read ingredient labels of manufactured products, take care when ordering foods in restaurants, understand how to avoid cross-contact of safe foods with allergens, and incorporate strategies to avoid allergens at home, school, and other outings (5). There is a need for appropriate training and instruction for catering professionals, utilizing effective and practical tools (6). Previous studies have highlighted worrying gaps in restaurant staff’s knowledge of FA, which challenges their ability to deliver a safe meal to a food-allergic customer (7).

Many allergic reactions to food occur in commercial restaurants due to cross-contact, hidden food allergens, and restaurant staff’s lack of FA knowledge and ability to handle special requests (8). Different restaurant staff are involved in food preparation and service, and an error resulting in a food-allergic reaction can occur at any point in the process. Therefore, although managers should be well trained on FA and emergency preparedness, this instruction would ideally extend to all restaurant personnel (9). An essential factor in preventing allergic reactions caused by food allergies in restaurants is a comprehensive awareness of the knowledge, attitudes, and practices of the manager, food worker, and server regarding allergic reactions. However, the measures used in these studies have been limited concerning FA attitudes and practices (10). In this study, we aim to evaluate staff’s knowledge and attitudes toward FA across various food sectors such as restaurants, cafeterias in primary, secondary, and high schools, cafeterias in hospitals that serve the staff of the hospital as well as the patients while assessing the effectiveness of video-based training.



Materials and methods

A set of questions was prepared based on literature research to conduct a study by the researchers (5, 10). Eleven questions were prepared to collect demographic information, sectors, and areas of expertise of employees in the food industry. Additionally, 12 questions were prepared to gage attitudes and 22 questions to assess knowledge levels about FA. Video-based training, based on the “EAACI Food Allergy and Anaphylaxis Guidelines” for managing FA in the community3, was developed and presented by a multidisciplinary group of two pediatric allergists, an adult allergist, a clinical dietitian, and medical school students (Table 1). The first 3 educational videos about FA definition, clinics, management, prevention, and the recognition and management of allergic reactions were eligible for all the participants. The next video training was prepared separately for schools, restaurant chains, and hospital kitchens. So, as a total, the participants had four consecutive video-based training. Ethical approval for this research project was granted by Koç University Medical School Clinical Research and Ethics Committee (2022.314.IRB1.123).



TABLE 1 Content of video-based training.
[image: Table1]


Data collection

The study was conducted in three different branches of the food industry, including one restaurant chain, one school kitchen, and two hospital kitchens from March 2023 to July 2023 in Istanbul, Türkiye. Before and after watching the educational videos, participants completed the same set of questions about FA named as pre-test and post-test via Qualtrics (Qualtrics, Provo, UT, USA)1. The total time spent by the volunteers watching all the videos was 32 min. Participants were allowed 2 weeks to complete watching the videos and take the post-test. When completed the post-test the participants could download training certificates.

The test gathers general information about the business/job structure, the participants, and their basic knowledge, attitudes, and behaviors regarding FA. True or false questions were asked about major food allergens and nutrition for individuals with FA. A 5-point Likert scale (ranging from strongly agree to disagree strongly) was used in questions about attitude. They were asked which methods they preferred to enhance knowledge about FA. The questions were prepared using some articles that were published on this subject (5, 10).



Data analysis

The collected data was analyzed using SPSS version 26.0 (Armonk, NY: IBM Corp). Using the Pearson’s Chi-square and Fisher exact test, we compared percentage of answers given to questions before video-based training according to presence of previous FA training, food certificate and kitchen employees such as the manager, dietitian, cook, food engineer, waiter, and assistant staff. The McNemar-Bowker test was used to analyze the percent of knowledge and attitude scores between the pre-test and post-test. The significance level has been established at 5%.




Results


Demographic data of the participants

The study included 619 participants (235 females, 38%). The majority of the participants had a high school education (n = 462, 74.6%). Out of the total participants, 45.9% (n = 284) were servers, 27.3% (n = 169) were cooks, 13.4% (n = 83) were managers, 10% (n = 62) were stewards, and 1.8% (n = 11) and 1.6% (n = 10) were, respectively, food technicians and dietitians. (Supplementary eTable 1). Thirty-five (37.6%) out of 93 managers and food technicians reported at least one case of a FA-related allergic reaction in the past year (Supplementary eTable 1). Most of the participants (70.3%) expressed their preference for online training (Supplementary eTable 2).



The knowledge level of food allergy

The knowledge of the 619 participants about FA is shown in Table 2. The correct answers to the knowledge questions related to the amount of food allergen, risk of mortality, and safe food preparation in the meals were 76.7, 81.6, and 72.5%, respectively, among 619 participants. After the video-based training, the percentage of the correct answers for the same questions were 81.1, 88.4, and 76.8%, respectively (p = 0.022, p = 0.031, p = 0.070, respectively).



TABLE 2 Questions about food allergy knowledge.
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The knowledge about food allergens

When asked about common allergens, eggs were not recognized by 7.4%, milk by 8.1%, peanut by 9.8%, shellfish by 13.6%, hazelnut by 14.4%, sesame by 16.2%, pistachio by 17.8% and wheat by 19.9% (Table 3) in all participants (n = 619). Regarding the subgroup of 397 who completed the pre-and post-test, after the video-based training, the number of participants who did not recognize peanuts changed from 8.8 to 4.8% (p = 0.030), for shellfish from 10.6 to 5.1%, for hazelnut from 11.3 to 4.3%, for sesame from 13.6 to 5.5%, for pistachio from 14.1 to 6.8% and wheat from 17.1 to 6% significantly (p < 0.001 for all other items). With the highest recognition percentages, recognition of milk (p = 0.062) and eggs (p = 0.165) as allergens did not change significantly after the video-based training. The percentage of the answer choice as “undecided” was decreased in all categories. On the other hand, the percentage of participants who considered raisins, tomatoes, chocolate, and dried apricots as common allergens significantly increased after video-based training (Table 3).



TABLE 3 Questions about most common allergenic foods.
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The knowledge about handling and recognizing allergic reactions

96% of all participants agreed to call 911 upon a severe allergic reaction but this ratio did not increase after video-based training. Eighty-eight-point 7 % of participants believed it was appropriate to ask if the client experiencing an allergic reaction was carrying any medication. Although not significant, there was an improvement in the staff’s willingness to inquire about the person’s medication, from 89 to 93% (Table 4). Unfortunately, 37% of all participants (n = 619) answered the question “Suggesting the client to vomit” as a true approach and moreover in the subgroup of 397 who completed pre-test, video-based training and post-test, the percentage of the participants who think vomiting may improve the allergic reaction did not decrease (p = 0.97) (Table 4). When asked about allergic reaction symptoms, 66.9 and 84.2% of all participants (n = 619) confirmed that headache and fever were, respectively, the true symptoms of FA (Table 4). Moreover, in the subgroup who completed pre- and post-test, the ratio of the participants confirming fever and headache as a true symptom of FA reaction did not decrease. On the other hand, the ratio of the ones who correctly confirmed difficulty in breathing, rash, hives, swelling of the tongue and throat as an allergic reaction was high and improved from 90.3–91.6% to 95.5–96% significantly after the educational videos (Table 4).



TABLE 4 Questions about handling and recognizing allergic reactions.
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The attitude toward food allergy

When the pre- and post-test results related to attitude toward FA were compared, the number of participants who agreed that “allergic reactions occurring in the restaurant they are working in is their responsibility” increased from 305 to 340 (p = 0.002). On the other hand, answers given to other attitude questions did not show significant changes with video-based training (Table 5).



TABLE 5 The comparison of attitudes for food allergy knowledge after video-based training on food allergy.
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The effect of a previous food safety certificate and food allergy training on the baseline knowledge level

Among all participants (n = 619), 54.3 and 40.9% reported previously receiving the Food Safety Certificate and FA training (Supplementary eTable 1). When the knowledge and attitude levels of those who received food safety certification and FA training were compared with those who did not, there was no significant difference.



Comparison of knowledge and attitude of kitchen staff according to professions and education levels

When the allergy levels were evaluated according to professions in the study, the manager, dietitian, and food technician group were significantly more successful in predicting whether wheat (p = 0.015) and chocolate (p = 0.04) are allergens than the servers, cooks, and stewards. No other significant findings regarding knowledge level were observed (Supplementary eTable 3). However the answer to the question “I prefer not to serve customers with food allergies” was statistically significant (manager vs. cook p < 0.001, manager vs. waiter / server p = 0.003, manager vs. steward p < 0.001) (Supplementary eTable 3).

When comparing allergy knowledge levels according to education level, those with college or higher education predicted allergens more than those with high school or less (Supplementary eTable 4).

In terms of attitude, those with high school or less agreed more with the questions “It is the customers’ responsibility to inform them about their food allergies to the restaurant staff” (p < 0.001), “All restaurant staff should collaborate for the demands of customers with food allergies” (p = 0.002), “Allergic reactions occurring in the restaurant I am working is my responsibility” (p < 0.001), and “The kitchen staff need to be aware of food allergies” (p < 0.001) (Supplementary eTable 5).




Discussion

This study demonstrated that restaurant participants face allergic reactions in the cafeterias during their duties. The participants with a Food Safety certificate or previous FA training did not report a better knowledge and attitude level for FA, which addresses the need for a standardized program. A total of 17 questions and 13 common allergens questions about the knowledge and attitude of FA were present. The video-based training could improve only some of the items regarding knowledge and attitude. Importantly, some items related to inducing vomiting during allergic reactions, calling an emergency, identifying the wrong foods as a true allergen, and defining fever or headache as an allergic symptom did not improve. Participants in the video-based training showed a statistically significant improvement in answering questions about the most common allergenic foods. However, the rate at which foods that are not actually common allergens are marked as allergenic has increased, which shows us that we must emphasize them more clearly in video modules.

Our study noticed that while the number of undecided participants decreased, some still answered the post-test questions incorrectly. Therefore, we recommend that the video training content should include clear headings such as ‘what not to do,’ ‘non-allergic foods,’ ‘misconceptions,’ ‘things to do during treatment’ and ‘scenarios of cases’. This will help ensure that participants understand the material better and are better equipped to answer questions accurately.

Recently, Padua et al. (11) conducted a study to evaluate the efficacy of a web-based training program on improving FA management in restaurants and schools in Portugal. The authors designed FA knowledge surveys, including 20 multiple-choice questions, and prepared 9 non-interactive online training modules in video format. The surveys were applied to 216 subjects (dietitians, schoolteachers, food service workers, health students, school workers, and health professionals) before and after online training. The attitudes were not investigated in this study. The authors observed significantly increasing participants’ knowledge scores following the course (11). In our study, although most people prefer to receive information online, the results showed that online training did not significantly improve some items, which can be life-threatening. Therefore, we concluded that face-to-face and interactive training is the better approach. If this study is repeated in the future, using face-to-face training could provide more concrete evidence. However, video training can be more practical and effective in terms of being time-saving and cost-effective. In parallel with our recommendation, a previous study reported the success of a FA training event given to restaurant staff to improve the knowledge and skills for safely serving food-allergic patients (12). In that study, correct true-false answers increased from 82 to 91% before and after the face-to-face training. Also, the frequency of participants who recognized at least three common allergens increased from 9 to 64%. However, this study includes only 11 participants and needs to be further investigated in large sample sizes (12).

During our study, 86.6% of post-test participants expressed their desire for additional information related to FA. Similarly, Lee and Sozen’s research (8) found that 79.9% of the participants were interested in learning more about FA. In Bailey et al.’s study (7), 48% of the participants also expressed willingness to participate in future training.

Of 397 participants, 157 (39.5%) had received FA training before participating in our study. This contrasts with another study conducted by Sogut et al. (13) in Turkiye where only 60 (17.1%) participants reported receiving FA training. Interestingly, our study found no significant difference in the knowledge and attitude scores between those who had undergone food safety certification or FA training, and those who had not. The food safety certificate program may not include information about FA, but it is certain that previous FA training courses need revision for a better understanding and adoption to transfer the correct attitude of FA prevention and intervention of the allergic reaction to real life. Moreover, continuous training, the validity of the food and allergy certificate for a certain period of time, and its regular renewal can improve knowledge and attitude. The certificate should not be indefinite.

In our study when we examine the training subheadings of those who claimed to have received prior training (such as methods of communication, allergenic foods, and protocols), the rates of true answers fluctuate between 40 and 70%. This suggests that the quality and effectiveness of the training content should be reevaluated. Standardization is necessary in the education of the staff from each level in food preparation and service.

It seems that the rate of school cafeteria staff who have received training on FA is quite low compared to that of restaurant and hospital kitchen staff. However, these staff members serve children with common FA, so education to increase their knowledge on the subject is important for them as well as for the staff of the hospital cafeteria and restaurants.

The knowledge and attitudes were similar in different duty groups. However the answer to the question “I prefer not to serve customers with food allergies.” was significant. We also observed that as kitchen staff’s education level increases, the knowledge impoves but they are more reluctant to serve customers with allergies. The fact that those with a higher level of education (college or higher) are aware of allergies, anaphylaxis, and serious consequences may have caused them to be more reluctant in this regard. The case scenarios in the re-evaluated educational program may ameliorate this attitude.

This experience of this video-based training of food allergies in different food sectors showed that different training paths should be planned for kitchen staff at different levels and job descriptions. For example, instead of video-based training for workers who have direct responsibility in food preparation, cooking, and service, such as cooks and servers, special training such as case scenarios with allergic reactions/anaphylaxis, living labs, practical tests, and interactive training in the kitchen should be considered.

This study had several limitations. The study participants were surveyed online rather than through face-to-face interactions or workplace observation. During working hours, a group of hardworking employees were given training considering their working conditions. Post-training testing could be conducted within 2 weeks, but the long-term effectiveness of the training was indeterminable. Although we diversified the videos according to professional groups, this is insufficient. This indicates that the video content needs to be more standardized, comprehensive, or the training should be face-to-face. We think that by doing so, we can achieve much more successful results. By making the training separate and standardized according to education levels and professional groups and by identifying and addressing the deficiencies in this sector, valuable modules and standardized training can be developed not only for our country but for all countries.

In conclusion, food allergies are a common issue in the catering industry, so it is essential to improve the knowledge and attitude level of the staff regularly. Even though video training has led to significant improvements, the lower-than-expected enhancement of the staff’s knowledge and attitude in several items needs to re-evaluate the content of the training modules. Moreover, these trainings should provide not-to-do lists and correct known mistakes and case scenarios. Enriching the training content while considering the differences between sectors is essential. Expanding the video content, making it specific to professional groups, conducting it face-to-face rather than online, developing in kitchen case scenarios that are branch-specific, and making the training periodic will increase its effectiveness and benefit.
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FALSE (Correct) 10 65 2 55 27 68
UNDECIDED 58 94 3 83 1 28

“Comparison of pre-test and post-test results according to McNemar-Bowker test. The mea

ng of bold values presents the correct answers to the survey questions.
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“Comparison of pre-test and post-test results according to McNemar-Bowker test. The meaning of bold values presents the correct answers to the survey questions.
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