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COMMITTEE CHARGE(S): Issue 2018 I-015

 Review Issues 2018-I-015, 2018-II-007, 2018-II-008 and their original submitted Recommended Solution, including 
but not limited to:
o Evaluation of major food allergen disclaimers in retail food establishments.
o Development of methodology for retail food establishments to notify consumers when menu items contain major 

food allergens.
o Determining if any additional staff training for food allergen awareness is needed.
o Identifying any supporting research or evidence that supports recommendations.

 Recommend changes to the Food Code that support retail food establishments in their efforts to protect consumers 
with major food allergens.

 Report back findings and recommendations to the 2020 Biennial Meeting of the Conference for Food Protection.

COMMITTEE WORK PLAN AND TIMELINE: 
1. This Committee has been holding regular conference calls, and workgroup calls between Committee calls.  All 

Committee work has been completed.

COMMITTEE ACTIVITIES: 

1. Dates of committee meetings or conference calls:9/28/18, 11/9/18, 11/30/18, 1/25/19, 2/22/19, 3/29/19, 
4/26/19, 5/31/19, 6/28/19, 7/19/19, 8/9/19, 8/30/19, 9/13/19.

2. Overview of committee activities:

Two workgroups were formed to address Committee charges.  Notification Workgroup addressed allergen notification 
in food service establishments.  Training Workgroup addressed food allergen training in food service establishments.  
Committee members were asked to volunteer for one of the workgroups.  Emilee Follett chaired the Notification 
Workgroup.  Betsy Craig chaired the Training Workgroup.  

The first order of business was to identify and review current major food allergen requirements for notification, 
labeling, disclaimers, and training.  After reviewing current regulatory requirements the Committee recognized that 
rules for labeling major food allergens on packaged foods are very thorough.  However, there is a gap in regulatory 
requirements for notification of major food allergens in food service establishments.  

Notification Workgroup researched types of allergen notification that are currently being used domestically and 
internationally, to try and determine which methods are most effective.  The Workgroup developed surveys that were 
sent to industry members within CFP and consumer groups, including food allergy organizations, to get input on how 
they prefer to be notified about major food allergens in food products.  

Notification Workgroup made 3 recommendations that were approved by the Committee.
1) 3-602.11 Food Labels – Amend part (C) to require posting of notification of major food allergens in bulk 
food that is available for customer self-service.  This is currently not required for bulk foods.

2) Add new section to Food Code that requires the permit holder to notify consumers of the presence of major 
food allergens as ingredients in unpackaged food items using brochures, deli case or menu notifications, label 
statements, table tents, placards, or other effective written means.

3) 3-602.12 Other Forms of Information - Add new part (C) that requires the permit holder to, upon 
request, provide consumers with a written list of all major food allergen ingredients in food items.



Additionally, the Workgroup developed a food allergy guidance document for food service establishments.  
Recommendation is to post this guidance document on the CFP website.   

Training Workgroup researched food allergy training requirements by state, and county, and compiled a spreadsheet 
with this information.  A survey was developed and sent to representatives of the food industry (restaurant and retail) to
gather information about food allergy training provided by these establishments.  Slightly more than half of those who 
completed the retail industry survey responded that they provide food allergy training, separate from food safety 
training. The survey was also sent to restaurant and retail members of the Allergen Committee.  Results indicated that 
most establishments provide additional training for allergens. It was expressed that food allergen training courses are 
more specific to restaurants, so majority of retail respondents rely on in-house developed food allergy training.  
Consensus by the Workgroup was that additional food allergen training is necessary for food employees, but there 
should not be additional requirements for food allergen training in the Food Code.  

Training Workgroup made 1 recommendation that was approved by the Committee.
1) 2-103.11 Person in Charge - Amend part (N) to remove food allergy awareness training and add a new 
section (Q) identifying recommended components that should be included in food allergen training:

 Identification of the major food allergens;
 Food allergen ingredient identities and labeling;
 Knowledge of cross-contact concerning the major food allergens;
 Recognition of symptoms of an allergic reaction;
 How to respond to an allergic reaction.

Other Activity: Committee Chair Jeff Hawley was interviewed by Eric Athas, writer with the NY Times, on 1/4/19.  Mr. 
Athas is working on an article about food allergies that will cover people with food allergies, labeling and notification 
rules, manufacturing, etc, and contacted CFP through Jen Jobrack (FARE).  I explained the CFP process and why the 
Allergen Committee was formed. I explained that current rules cover labeling of packaged foods, but there's very little 
regulation about major food allergen notification in food service establishments. I also explained that states must 
adopt the Food Code before it can become regulation. We spoke for about 15-20 minutes and I asked him to call or 
email me if he had further questions.

3. Charges COMPLETED         and the rationale for each specific recommendation:
a. Charge 1: Review Issues 2018-I-015, 2018-II-007, 2018-II-008 and their original submitted Recommended 

Solution, including but not limited to:
 Evaluation of major food allergen disclaimers in retail food establishments.
 Development of methodology for retail food establishments to notify consumers when menu items contain 

major food allergens.
 Determining if any additional staff training for food allergen awareness is needed.
 Identifying any supporting research or evidence that supports recommendations.

After reviewing current major food allergen regulatory requirements the Committee determined that there is a gap 
in regulations for notification of major food allergens in food service establishments.  We were also in consensus 
that the general statement about food allergy awareness training in 2-103.11(N) is weak, and should include 
recommendations for content of an allergen training programs.  Because of these deficiencies in food allergen 
notification and training in the Food Code four states (Illinois, Massachusetts, Michigan, Rhode Island), one county 
(Montgomery County, Maryland), and 1 locality (Edison, NJ) have enacted their own food allergen notification and/or 
training requirements. 

b. Charge 2: Recommend changes to the Food Code that support retail food establishments in their efforts to 
protect consumers with major food allergens.

The Committee is making recommendations to address deficiencies in major food allergen regulatory 
requirements in food service establishments.  These recommended changes will provide food allergen regulatory 
requirements that can be applied consistently in all states, counties and localities.

c. Charge 3: Report back findings and recommendations to the 2020 Biennial Meeting of the Conference for Food
Protection.

4. Charges INCOMPLETE and to be continued to next biennium:
a. None

COMMITTEE REQUESTED ACTION FOR EXECUTIVE BOARD:
□ No requested Executive Board action at this time; all committee requests and recommendations are included as an 

Issue submittal.



LISTING OF CFP ISSUES TO BE SUBMITTED BY COMMITTEE:

1. Report – Allergen Committee: Acknowledge the 2018-20 Allergen Committee final report; thank 
the Committee members for their work; and disband the Committee.

a.List of content documents submitted with this Issue: 

(a.1) Committee Report

(a.2)Committee Member Roster 

(a.3) Food Allergy Notifications: A Guidance for Industry

b.List of supporting attachments:  ☐ No supporting attachments submitted 

(1)Allergy Training Courses and Laws 

(2)Allergen Committee Survey 

(3)Allergen Notification Consumer Survey 

(4)Food Industry Survey Results

(5)Restaurant servers’ risk perceptions and risk communication-related behaviors when serving 
customers with food allergies in the US

(6)Comparing the Eating Out Experiences of Consumers Seeking to Avoid Different Food Allergens

(7)Consumer Preferences for Written and Oral Information about Allergies When Eating Out

(8)Food Allergy Knowledge and Attitudes of Restaurant Managers and Staff: An EHS-Net Study

2. Amend Food Code for Major Food Allergen Training for Food Employees

3. Amend Food Code for Notification of Major Food Allergens in Bulk Foods 

4. Amend Food Code for Written Notification of Major Food Allergens

5. Amend Food Code for Major Food Allergen Notification Upon Request by Consumer 
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Food Allergen Notifications: A Guidance for Industry 

Introduction 

Background 
Millions of Americans have food allergies, and the numbers appear to be on the rise1. The increasing 
prevalence of food allergies presents a significant challenge for food establishments who manage 
allergen control alongside the countless other responsibilities associated with retail food service. During 
the 2018 biennial meeting of the Conference for Food Protection, an Allergens Committee was created 
with the charge to “develop methodologies for retail food establishments to notify consumers when 
menu items contain major food allergens, using research or evidence to support recommendations.” 
This guidance document was created in response to that charge. 

Purpose 
To provide food establishment operators with current industry best practices for notifying consumers of 
major food allergens present in menu items and food that is unpackaged.  

Scope 
This guidance document recommends best practices for informing consumers of major food allergen 
ingredients in menu items that are unpackaged (i.e., not covered by the Food Allergen Labeling and 
Consumer Protection Act or other labeling requirements). The recommendations outlined herein are 
supported by published peer-reviewed research, case studies, and survey results from operators and 
consumers. This guidance is intended for operators of retail food establishments, as defined in the US 
Food and Drug Administration (FDA) Food Code. For more detailed information, please refer to the 
appendix. 

Major Food Allergens 
The FDA has identified the following foods that account for 90% or more of the documented food 
allergies in the United States2. Known as “major food allergens,” they are:

1. Milk 
2. Egg 
3. Soy 

4. Wheat 
5. Fish 
6. Crustacean shellfish 

7. Peanuts 
8. Tree nuts

 

 

 
1 (Stallings & Oria, 2017) 
2 (US Food & Drug Administration, 2017) 
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Guidance 
Consumers with food allergies depend on allergen information that is made available on labels and 
menus (or “notifications”) when making a purchasing decision. In a recent survey of 788 food-allergic 
consumers and family members, respondents overwhelmingly preferred a combination of verbal and 
written allergen notifications (Appendix B.1). Additionally, they indicated that notifications should be 
specific to menu items and the major food allergens they contain, rather than generic warnings that 
may apply to the entire menu or food preparation environment. Food allergen notifications should 
address all ingredients containing major food allergens, including “hidden ingredients,” such as egg 
washes, sauces, garnishes, etc. 

In some cases, a food operation not be able to accommodate an allergen-free order. Be open and 
honest with the consumer about the limitations of the establishment in controlling food allergens. 

Written Notifications 
Design menus (including those for online ordering, catering, and take-out) to ensure names and 
descriptions of food items fully represent the major food allergens they contain. For example: 

1. Next to each menu item, include additional text to specify allergens (e.g., Contains egg, milk). 
2. Use images (or “icons”) of food allergens next to menu items where they are present. Include a 

key so consumers know what the icons represent3. (See Appendix A for icon sets available for 
commercial use.) 

3. Keep a clear and thorough allergen menu available to customers that provides all the 
ingredients for each menu item. This is particularly helpful for customers who are allergic to 
foods not listed as major food allergens by the FDA. 

 

 

 

 

 

Verbal Notifications 
When allergen information is provided verbally (by servers, managers, etc.), ensure the information is 
accurate, verifiable, and consistent. Food-allergic customers pay close attention to the way food 
workers respond to their questions and make purchasing decisions based on their perceptions. Food 
workers who appear uninformed or disinterested can negatively impact a customer’s confidence that 
their meal will be prepared safely4. 

 
3 (Marra, et al., 2017) 
4 (Begen, et al., 2016) 

Example in-menu notification Example allergen icons 
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To provide a safe and enjoyable dining experience, operators are encouraged to implement the 
following practices: 

• Provide a list of menu items and their ingredients for food workers to study so they are well-
prepared at the point of sale. Keep the information somewhere it can be easily accessed and 
used frequently. 

• Conduct training for front-of-the-house and back-of-the-house employees on major food 
allergens and cross-contact prevention. Training is essential to preventing unintended food 
allergen exposure. 

• Appoint at least one team member or manager per shift to respond to customer requests and 
questions about food allergens. That team member may be a manager or person in charge5. 

Additional Notifications 
Many food establishments provide information regarding major food allergens in places other than 
menu (Appendix B.2). These notifications can be very effective when the information provided is specific 
and assists consumers in making informed decisions. 

Depending on the specific food operation, menu, and workflow, an operator may consider using these 
additional methods for informing consumers about the presence of major food allergens in menu items: 

• For operations that emphasize major allergens as key menu items (e.g., bakery or seafood 
restaurant), add a notification in a highly visible area, such as on or near the entrance, 
informing consumers of the prevalence of that specific allergen. 

• When contact with a major food allergen is unavoidable (e.g., french fries prepared in the same 
fryer as breaded [wheat-containing] items), use counter cards, table-talkers or signs at the 
point of sale to inform consumers. 

• Static clings on display cases provide major food allergen information in customer view. Tags or 
tents next to food items also work well. 

Conclusion 
When food-allergic customers feel confident and well-informed about their food choices, they are more 
willing to purchase—and they often bring friends and family along! Food operators who employ any 
combination of practices described in this document are making a business decision that will positively 
impact public health while simultaneously growing their customer base. 

  

 
5 (Radke, et al., 2016) 
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Food Allergen Notifications: A Guidance for Industry 
APPENDIX 

A) Food Allergens Icons 
Recommendations from this guidance include the use of food allergen icons. While there is currently no 
uniform set of icons to represent the major food allergens identified by the FDA, there are several vector 
sets available for download online. The following options are available for commercial use. 

1. International Association for Food Protection (IAFP) Food Allergen Icons 
2. StateFoodSafety Allergen Icons 
3. Erudus Food Allergy Icons 

B) Allergens Committee Notification Workgroup Surveys 
In preparation for the development of this guidance document, the Notification Workgroup of the CFP 
Allergens Committee conducted two surveys: one to be completed by operators of licensed food 
establishments (“Industry Survey”) and the second to be completed by food-allergic consumers and 
their family members and/or caregivers (“Consumer Survey”). These surveys were conducted during 
April and May 2019 by food operators and consumers in the United States. 

1. Consumer Survey 

Consumer Survey Overview 
In May 2019, the Allergens Notification Workgroup created a survey to solicit the opinions of food-
allergic consumers and their family members and caregivers. The survey was distributed to CFP 
members and to email directory recipients of Food Allergy Research and Education (FARE) and Food 
Allergy and Anaphylaxis Connection Team (FAACT). The survey garnered 788 responses from 
individuals across 49 US states. 

Consumer Survey Summary of Responses 
• More than 90% of respondents are dealing with food allergies or intolerances.  
• The majority of respondents prefer: 

o A combination of written and verbal notifications regarding major food allergens; 
o Menus with major food allergen ingredients listed. 

• A significant number of respondents requested cross-contact prevention information to be 
provided by food establishments claiming to be able to accommodate an allergen-free request. 

• There was a consensus among respondents for: 
o Easy-to-recognize major food allergen icons; 
o Major food allergens to be listed directly near menu items rather than in a separate grid 

of all menu items. 
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2. Industry Survey 

Industry Survey Overview 
A survey was sent out to industry regarding allergen notification in order to assess the following: 
current methods utilized to notify consumers of allergens present in unpackaged food; challenges 
associated with allergen notification; and to determine if there is a general consensus to provide a 
standard method for allergen notification across the food service industry.  

The survey was distributed to the CFP industry caucus members and Florida Restaurant and 
Lodging Association members. A total of 72 individuals/organizations responded to the survey. 
Responses were received from individuals in the grocery and restaurant sectors.  

Industry Survey Summary of Responses 
• Of industry respondents, 77% provide written information regarding major food allergens to 

consumers. This information is provided through a variety of means (menus, pamphlets, table 
tents, websites, smartphone apps, posters, scale labels, etc.). Many of the respondents use 
more than one method to provide the information. Of the remaining 23% of the survey 
respondents, the majority provide verbal information when asked by a customer.  

• Of those that provide written information, 13% utilize symbols to identify major food allergens. 
• Among respondents, 88% share information verbally when a customer asks about allergens, 

whereas 12% reported that the server takes a proactive approach and asks the customer if they 
have a food allergy prior to placing an order. 

• In an open-ended survey question, respondents identified several challenges to notifying 
consumers of major food allergens, including: 

o Employee Training 
o Limited space on labels to provide full details 
o Customer understanding of challenges and requirements  

• The majority of the respondents agree that a standard method of allergen notification should be 
utilized by establishments that serve prepared food that is not pre-packaged. 
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Data 

Set
Year

Author 

Affiliation
Study Population Report Title Link Summary Conclusions related to training

1 2018

Virginia 

Polytechnic 

Institute and 

State 

University

Food Service 

Industry

Food Allergy 

Awareness 

Training for 

the Food 

Service 

Industry by 

Virginia 

Polytech

https://vtechworks.lib.vt.ed

u/bitstream/handle/10919/

82732/Stoneman-

MALS%20Project%20and%

20Report%20Final%20April

%204%202018.pdf?sequen

ce=1&isAllowed=y

This study was conducted in southwest 

Virginia to determine if an instructor-led 

food allergy training program 

specifically designed for foodservice 

workers could produce an increase in 

knowledge and potentially change 

behavior to minimize the risk of food 

allergy reactions in food service 

establishments. Virginia Polytech 

Institute survey on effectiveness of 

training on knowledge (short term, they 

recognize the need to go further out) is 

also interesting, just published last 

March.

93 people trained: 97% of participants 

had an increase in knowledge, 98% felt 

they gained new ideas to implement, and 

100% indicated they would recommend 

this training to others in the industry. 

Additional studies should assess the long-

term effect on knowledge and behavior.

2 2018
Ryerson 

University

Restaurants and 

Food Service

A systematic 

review and 

meta-

regression of 

the 

knowledge, 

practices, and 

training of 

restaurant and 

food service 

personnel 

toward food 

allergies and 

Celiac disease

https://journals.plos.org/pl

osone/article?id=10.1371/j

ournal.pone.0203496

A systematic review to identify and 

characterize all published research on 

the prevalence of food allergy and celiac 

disease knowledge, practices, and 

trainign among restaurant and food 

service personnel. 38 relevant studies 

were identified with 50% being 

conducted in the United States. Key 

knowledge and practice gaps were 

identified that could be targeted by 

future training programs. Research gaps 

were also identified, including a need 

for more experimental studies to 

evaluate food allergy and CD training 

interventions.

Participants generally had a higher 

knowledge, self-efficacy, and use of 

practices related to preparing and 

serving allergen-free meals compared to 

food allergy emergency response. 

Participants’ reported use of various risk 

prevention and response practices was 

generally low. Most participants across 

studies had not received prior food 

allergy training (median prevalence of 

65% across 12 studies).Key knowledge 

and practice gaps were identified that 

could be targeted by future training 

programs. Research gaps were also 

identified, including a need for more 

experimental studies to evaluate food 

allergy and CD training interventions.

Allergy Training Courses and Laws



2016 CDC Restaurants

EHS-Net 

(that’s also the 

CDC) Report

https://www.ncbi.nlm.nih.g

ov/pmc/articles/PMC53216

26/

This publication is based on data 

collected and provided by CDC EHS-Net, 

which is supported by a CDC grant 

award funded under CDC-RFA-EH05-

013.

Knowledge and attitudes of all groups 

were higher at restaurants that had a 

specific person to answer food allergy 

questions or a plan for answering 

questions from customers. Food allergy 

training was not associated with 

knowledge but was associated with 

attitude of managers and servers.

2016 CDC Restaurants

CDC Report 

simple 

conclusions in 

2 pages

https://www.cdc.gov/nceh/

ehs/ehsnet/plain_language

/food-allergies.pdf

Simple conclusions from the CDC study 

produced by the CDC

3 key recommendations: Have a plan, 

choose a specific person, train staff

2017 CDC Restaurants

Restaurant 

Food Allergy 

Practices — Six 

Selected Sites, 

United States, 

2014

https://www.cdc.gov/mmw

r/volumes/66/wr/mm6615

a2.htm

More of the hard facts from the CDC 

survey MMWR Report of EHS-Net data 

presented in 2016 CDC publication 

below.

278 restaurants at 6 sites: 44% of 

managers, 41% of food workers, and 33% 

of servers reported receiving food allergy 

training.

4 2017

Australian 

Society of 

Clinical 

Immunology 

and Allergy

Food Service 

Industry

P53: 

Addressing 

food allergy in 

food service: 

The National 

Allergy 

Strategy Food 

Service Project

https://onlinelibrary.wiley.c

om/doi/full/10.1111/imj.53

_13578

Project aimed to identify education 

needs through a Food Service Forum for 

Food Allergy in Australia and New 

Zealand.

Forum identified that a stndardized, basic 

level online training course for food 

service staff should be developed. In 

addition, consumers should be educated 

about their responsibility for declaring 

their food allergy when eating out.

5 2017
University of 

North Texas
Restaurants

Restaurant 

servers' risk 

perceptions 

and risk 

communicatio

n-related 

behaviors 

when serving 

customers 

with food 

allergies in the 

U.S.

https://www.sciencedirect.

com/science/article/pii/S02

7843191730275X

Survey to explore perceived risk and risk 

communication related behaviors of 

restaurant servers when serving 

customers with food allergies in the U.S. 

316 participants, split 50/50 between 

chain operated and independently 

owned restaurants.

Results indicated that most survers 

lacked knowledge about food allergies 

and perceived that initiating 

communication and preventing allergic 

reactions were mostly the responsibilty 

of the customer. Respondents who had 

received training had higher knowledge 

scores than those who had not. Only 46% 

of participants had received some type of 

food allergy training.

3



6 2016
University of 

Pennsylvania

Restaurants - Food 

Allergy 

Management 

among restaurant 

workers in a large 

U.S. city

Food allergy 

management 

among 

restaurant 

workers in a 

large U.S. city

https://www.sciencedirect.

com/science/article/pii/S09

5671351530298X

Survey of quick-service Philadelphia 

restaurants regarding their adherence 

to 7 best practices to reduce food 

allergy adverse events.

No restaurant employee used all 7 best 

practices, few respondents knew how to 

respond to anaphylaxis, improved 

training and review of policies is 

warranted.

7 2016
Iowa State 

University

University 

Foodservice

A mixed 

methods 

approach to 

examining 

food allergy 

accommodatio

n efforts in 

colleges and 

universities

https://lib.dr.iastate.edu/a

eshm_pubs/121/

findings suggest variability in CU 

foodservice professionals’ approaches 

to accommodations, regardless of policy 

presence.

8 2016
Auburn 

University

Restaurants - 

Comparison of 

Food allergy 

policies and 

training between 

Alabama (AL) and 

National 

Restaurant 

Industry

Comparison of 

Food Allergy 

Policies and 

Training 

between 

Alabama (AL) 

and National 

Restaurant 

Industry

https://www.tandfonline.c

om/doi/abs/10.1080/15428

052.2016.1185071?journal

Code=wcsc20

Online questionnaires comlpeted by 185 

managerial staff (75 AL, 110 US).

Managers viewed employees' lack of 

commitment and interest as barriers of 

training provision.

9 2016
Auburn 

University

Restaurants - Food 

Allergy knowledge 

and training among 

restaurant 

employees

Food allergy 

knowledge 

and training 

among 

restaurant 

employees

https://www.sciencedirect.

com/science/article/pii/S02

78431916300627

Study investigated 229 restaurant 

employees' food allergy knowledge, 

prior training, preferred characteristics 

of future training, and reasons for low 

interest in training.

Many employees not trained (63%) but 

expreseed interest in training. 

Participants who had been trained had a 

higher knowledge score. Preference for 

self-paced training with real world 

examples and simple language.



10 2016
University of 

Bath

Consumer 

Preferences 

for Written 

and Oral 

Information 

about 

Allergens 

When Eating 

Out

https://journals.plos.org/pl

osone/article?id=10.1371/j

ournal.pone.0156073

Interviews with food allergic/intolerant 

adults and parents/caregivers of food 

allergic/intolerant children to identify 

consumer preferences for written 

and/or verbal allergen information 

when eating out or ordering takeout 

food.

Overwhelmingly, written information was 

favored in the first instance but credible 

personal/verbal communication was 

highly valued and essential to a good 

eating out experience. When written 

information is lacking, verbal reliability is 

more in doubt. Conclusion- 

Understanding the subtle negotiations 

and difficulties encountered by FA/FIs 

when eating out can serve as a guide for 

legislators and food providers; by 

encouraging provision of clear written 

and verbal allergen information, and 

training of proactive, allergen-aware 

staff. This, in tandem with legal 

requirements for allergen information 

provision, paves the way for FA/FIs to 

feel more confident in eating out choices; 

and to experience improved eating out 

experiences."

11 2015
Auburn 

University

Restaurants - Food 

allergy knowledge, 

attitudes, and 

prerparedness 

among restaurant 

managerial staff

Food Allergy 

Knowledge, 

Attitudes, and 

preparedness 

among 

restaurant 

managerial 

staff

https://www.tandfonline.c

om/doi/abs/10.1080/15378

020.2015.1093452?journal

Code=wfbr20

Survey of 110 restaurant managers to 

investigate food allergy knowledge, 

awareness, and preparedness.

69% of managers surveyed have provided 

employee food allergy training. Identified 

employee lack of commitment and time 

constraints as training barriers



11.5 2014
Kansas State 

University

Child Nutrition 

professionals

A Focus Group 

Study of Child 

Nutrition 

Professionals’ 

Attitudes 

about Food 

Allergies and 

Current 

Training 

Practices

https://schoolnutrition.org/

5--News-and-Publications/4-

-The-Journal-of-Child-

Nutrition-

andManagement/Spring-

2014/Volume-38,-Issue-1,-

Spring-2014---Lee,-Kwon,-

Sauer/

This study conducted focus groups that 

explored Child Nutrition Professionals’ 

attitudes (in Midwestern States) about 

food allergies, current practices related 

to food allergy training, and operational 

issues related to training in school 

foodservice operations.

Participants felt that the prevalence and 

types of food allergies affecting school 

nutrition programs have increased in 

recent years. They also felt that 

communicating with other stakeholders 

and verifying physicians' 

recommendations regarding food 

allergies can be difficult. Participants 

agreed that training could improve food 

allergy knowledge and awareness of their 

employees and improve safety of 

children with food allergies. However, 

only a few reported providing specific 

food allergy training for employees. Cost, 

scheduling difficulties, and time 

constraints were identified as barriers to 

providing food allergy training. 

Participants preferred having 

credentialed professionals to conduct 

employee food allergy training. Support 

from school administrators and 

witnessing a food allergic reaction in the 

cafeteria would trigger a decision to 

initiate food allergy training.

12 2013
Iowa State 

University

Unviersity 

Foodservice - Food 

Allergy Knowledge, 

attitudes, 

practices, and 

training of 

foodservice 

workers at a 

university 

foodservice 

operation in the 

Midwestern United 

States

Food Allergy 

Knowledge, 

attitudes, 

practices, and 

training of 

foodservice 

workers at a 

university 

foodservice 

operation in 

the 

Midwestern 

United States

https://www.sciencedirect.

com/science/article/pii/S09

56713512005816

193 participants completed a paper-

based questionnaire at one large 

university to assess food allergy 

knowledge, attitudes, practices, and 

training among university foodservice 

employees.

Food allergy training was not provided to 

69-79% of respondents but was 

perceived to be important. Development 

of training and appropriate policies and 

procedures is needed. Significant 

differences between student and non-

student employees.



13 2013
University of 

Houston

Retail Delis - 

Identifying baseline 

food safety training 

practices for retail 

delis using the 

Delphi expert 

consensus method

Identifying 

baseline food 

safety training 

practices for 

retail delis 

using the 

Delphi expert 

consensus 

method

https://www.sciencedirect.

com/science/article/pii/S09

56713512005671

3 round Delphi technique used to 

screen food safety objectives overall. 

Goal of the study was to identify base-

line food safety training objectives that 

should be included in a new deli 

employee's food safety training 

program.

Food allergies were identified as a food 

safety objective that should be included 

in deli employee training. None of the 

current online food safety training 

materials address deli specific content.



Survey Name: CFP Allergen Committee Survey 
Response Status: Partial & Completed 
Created January 28, 2019 
10 Responses To Date 

 
1. Does your brand have its own food allergy training class?  

3 Yes 
7 No 
 

2. Does your brand believe you teach enough about food allergies within your food safety 
program such as a food manager or food handler class?  
 6 Yes 
 3 No 
 1 N/A 
 
3. Have you used an allergy training class by a 3rd party?  
 4 Yes 
 6 No 
 
4. If YES than which training class have you used? (Check any/all that apply) 
  

AllerTrain or AllerTrain Lite (MenuTrinfo) 1 25.0% 

Allergen or Allergy Awareness (TAP, Always Food Safe or A 
Plus) 0 0.0% 

Basics of Food Allergy Training (Diversys) 0 0.0% 

Food Allergen (NRA) 2 50.0% 

Food Allergen Training Program (Institute of Food Safety) 0 0.0% 

Food Safety Allergen (State Food Safety) 1 25.0% 

Total 4 100% 

 
5. Any additional comments about food allergy training classes? 

• FARRP, FARE 
 

• I've always wondered why there was a need for a separate allergen training course.  Why not 
update the Manager certification and food handler courses to contain sufficient allergen training 
rather than create separate courses. 

 

• I strongly believe that while there should be better allergen communication be that labeling or 
verbal communication at the point of sale I strongly feel the consumer should have the 
responsibility to educate themselves and make responsible decisions when choosing foods to 
eat. In other words.. consumer allergen classes as well. 

 

• Our goal is to get every PIC certified. 
 

• We have developed our own Allergen Training Program that focuses heavily on the allergens 
we have within our operation. The training program is required for all employees. 
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Background

➢The Conference for Food Protection (CFP) is a non-profit organization which originated in 1971. It was created to 
provide a formal process whereby members of industry, regulatory, academia, consumer, and professional 
organizations are afforded equal input in the development and/or modification of food safety guidance. Such guidance 
is incorporated into food safety laws and regulations at all levels of government throughout the United States.

➢The Allergen Notification Sub-Committee solicited the opinion of consumers in May 2019 in regard to consumer 
preferences regarding notifications of food allergens in retail food establishments.

➢Based on consumer feedback, the responses were reviewed and recommendations will be made during the 2020 
biennial CFP meeting.

➢Survey results: https://www.surveymonkey.com/results/SM-2LGT2YK6V/



CFP Allergen Committee, 2018-20 Charges

➢Review Issues 2018-I-015, 2018-II-007, 2018-II-008 and their original submitted. Recommended Solution, including but 
not limited to:
o Evaluation of major food allergen disclaimers in retail food establishments.
o Development of methodology for retail food establishments to notify consumers when menu items contain major food allergens.
o Determining if any additional staff training for food allergen awareness is needed
o Identifying any supporting research or evidence that supports recommendations.

➢Recommend changes to the Food Code that support retail food establishments in their efforts to protect consumers 
with major food allergens.

➢Report back findings and recommendations to the 2020 Biennial Meeting of the Conference for Food Protection.



Executive Summary

➢788 respondents (consumers) completed the survey across US 49 states

➢Over 90% respondents are dealing with food allergies or intolerance
– >90% responded that food allergen menus are very to extremely important to have in retail food establishment for those suffering with food 

allergies vs >60% for those without allergies
– Similarly, availability of online food allergen menus in food retail establishment are very to extremely important to have for those suffering with food 

allergies

➢Type of food allergen notification
– Majority prefer combination of written and verbal food allergen notification
– Majority prefer allergen menu to include ingredients with major allergens listed
– Significant amount of respondents requested cross-contact risk be listed as well (i.e. cooking oil or equipment processing cross contamination risk)
– Consensus is to recommend a set of easy to recognize major food allergen icon to represent the food allergen for consistency
– Consensus is to list allergen information next to menu for easy reference; avoid big or long table to trace the allergen information



Most Preferred Food Allergen Notification (Example)

11/1/2019 6

Food Item
List ingredients:
and/or list allergen 
icon:

Poster
Please inform us if 
anyone in your party 
has FOOD ALLERGY 
before ordering 
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Date Created: Tuesday, April 30, 2019

788
Total Responses

Complete Responses: 518
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Q1: What is your ethnicity? (Please select all that apply.)

Answered: 788    Skipped: 0
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Q2: What is your gender?

Answered: 779    Skipped: 9
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Q3: What is your age?

Answered: 786    Skipped: 2
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Q4: What state do you reside in?

Answered: 776    Skipped: 12

➢ Great 
participation 
across 49 states, 
except from 
Hawaii

1 30 61
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Q5: Do you or does anyone in your home have food allergies or 

intolerance?

Answered: 786    Skipped: 2
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Q6: Who in your home has food allergies/intolerance?

Answered: 755    Skipped: 33
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Ages of those in care with food allergies?
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Q8: How important is having food allergen disclaimers/notifications in 

retail food establishments to you?

Answered: 788    Skipped: 0
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Q8: How important is having food allergen disclaimers/notifications in 

retail food establishments to you?

➢ For those >90% 
respondent 
have food 
allergies; they 
responded that 
food allergen 
notification is 
very/extremely 
important; in 
contrary, those 
without food 
allergies, their 
responses vary 
greatly
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Q9: Thinking of the food-allergic individuals within your circle of care, 

select which food allergies they experience:

Answered: 711    Skipped: 77
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Q9: List other food allergies within your circle of care:
Sesame and gluten allergies / intolerance are the leading food allergies outside of the BIG 8 major allergens
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Q9: List other food allergies within your circle of care:
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Q9: List other food allergies within your circle of care:
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Q9: List other food allergies within your circle of care:
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Q10-Q15: From pictures, please rate effectiveness and ease of use of 

allergen notification on table menus A, B & C (1=worst, 10 = best)

Answered: 677    Skipped: 111

Menu Effectiveness Ease of Use Comments

A 5.8 ± 2.7 5.3 ± 2.7 Table too busy, hard to understand symbol, need a legend

B 5.0 ± 2.8 5.0 ± 2.8 Like the icon in front/beginning of menu, need a legend

C 6.0 ± 2.4 6.0 ± 2.5 Standardized symbol is a must, easiest to read
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Q16-Q21: From pictures, please rate effectiveness and ease of use of 

allergen notification on table menus D, E & F (1=worst, 10 = best)

Menu Effectiveness Ease of Use Comments

D 7.4 ± 2.4 7.3 ± 2.5 Too busy to read; like it clearly stated; don’t like “may contain”

E 7.3 ± 2.3 7.3 ± 2.4 Like the dots; hard to scan by column; like the table approach

F 7.0 ± 2.7 6.6 ± 2.8 Easy to read; need to bold out allergen information
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Q22-Q27: From pictures, please rate effectiveness and ease of use of 

allergen notification on table menus G, H & I (1=worst, 10 = best)

Menu Effectiveness Ease of Use Comments – need cross contamination information

G 6.3 ± 2.3 6.1 ± 2.4 Allergen notification lost with nutritional info

H 6.7 ± 2.7 6.8 ± 2.7 Easy to follow; not enough information

I 6.8 ± 2.3 6.7 ± 2.3 Like the color to differentiate nutrition from allergen , too small
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Q28-Q33: From pictures, please rate effectiveness and ease of use of 

allergen notification on table menus J, K & L (1=worst, 10 = best)

Menu Effectiveness Ease of Use Comments – would be nice to include actual ingredients

J 7.0 ± 2.2 6.9 ± 2.2 Comprehensive; hard to scan if it’s a long list, need sesame info

K 6.5 ± 2.2 6.5 ± 2.2 Need bolder lines; glad it includes sesame

L 6.2 ± 2.3 6.1 ± 2.4 Too many columns to follow; glad it includes nitrites/sulfites
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Q34-Q39: From pictures, please rate effectiveness and ease of use of 

allergen notification on online menus M, N & O (1=worst, 10 = best)

Menu Effectiveness Ease of Use Comments – would be nice to include ingredients

M 5.9 ± 2.4 5.7 ± 2.4 Allergen information is buried, should be listed on top

N 7.5 ± 2.3 7.6 ± 2.3 Easy and simple

O 6.3 ± 3.0 5.6 ± 2.9 Like “may contain” info; too many words to sort through
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Q40: How important is the availability of an online allergen menu to 

you?

➢Again, responses vary greatly.  Those with food allergies, responded that availability of an online allergen menu is 
very/extremely important.
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Q41-Q46: From pictures, please rate effectiveness and ease of use of 

allergen notification on online menus P, Q & R (1=worst, 10 = best)

Menu Effectiveness Ease of Use Comments – would be nice to include ingredients

P 6.9 ± 2.6 6.8 ± 2.6 Would be nice to include equipment oil and cross-contamination

Q 7.1 ± 2.4 7.2 ± 2.3 Would be nice to include disclaimer; dislike “I agree to….” (risk?)

R 6.9 ± 2.4 7.1 ± 2.3 Prefer ingredient listed for those with allergens outside of big8
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Q47: How important is a customize-able online allergen menu to you?

➢Again, responses vary greatly.  Those with food allergies, responded that availability of a customizable online allergen 
menu is very/extremely important.
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Q48-Q53: From pictures, please rate effectiveness and ease of use of 

allergen notification on posters S, T & U (1=worst, 10 = best)

Menu Effectiveness Ease of Use Comments – would be nice to include ingredients

S 5.7 ± 2.6 5.7 ± 2.6 Nice to have chef included! Worried about relaying correct information

T 7.3 ± 2.4 7.3 ± 2.4 Greatly dependent on staff knowledge and training

U 6.4 ± 2.5 6.4 ± 2.5 Too informal, still greatly dependent on staff knowledge and training
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Q54-Q59: From pictures, please rate effectiveness and ease of use of 

allergen icons V, W & X (1=worst, 10 = best)

Menu Effectiveness Ease of Use Comments – would be nice to include ingredients

V 6.5 ± 2.5 6.5 ± 2.4 Triangle mimic hazard signage; prefer colors; easy to mix up

W 6.6 ± 2.5 6.6 ± 2.5 Hard to identify food; too many icon

X 7.8 ± 2.0 7.9 ± 2.0 Clear, easy to read; too colorful; make sure words accompany icon



Powered by

Q60: Which of the allergen notification menus above do you prefer?

>70% prefer full text as icon was difficult to distinguish unless a legend is provided
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Q61: Which of the allergen notification menus above do you prefer?

>60% prefer to include only the major food allergen information be included in notification
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Q62: How do you prefer to be notified of food allergens in retail 

establishments?

➢Majority prefer combination of written and 
verbal notification 
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Contributor & Survey Partnership

Contributor:

➢Elaine Money, Principal Regulatory Specialist, 
Ecolab®

➢Dee Dee Vicino, Chief Executive Officer, 
AllerCuisine™

➢Archer Campbell, Environmental Health Technical 
Consultant, VA Thomas Jefferson Health District

➢Todd Pelech, Public Health Sanitarian, Arizona 
Department of Health Services

➢Crystine Sylvis, Environmental Health Supervisor, 
Southern Nevada Health District

➢Emilee Follett, VP Product Development, StateFood
Safety

In Partnership with and special thanks to:

➢Jon Hoffman, Associate Director of Advocacy, 

FARE® (Food Allergy Research & Education)

➢Chef Keith Norman, Food Safety Manager/Asst 

Executive Chef, South Point Hotel Casino and Spa



41.18% 21

0.00% 0

0.00% 0

58.82% 30

0.00% 0

0.00% 0

0.00% 0

Q1 What type of food establishment do you represent?
Answered: 51 Skipped: 21

TOTAL 51

Restaurant

Deli

Food Truck

Retail Store
(e.g. Grocer...

School

Nursing
Home/Hospita...

Other

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

ANSWER CHOICES RESPONSES

Restaurant

Deli

Food Truck

Retail Store (e.g. Grocery, Convenience, Deli)

School

Nursing Home/Hospital/Assisted Living Facility

Other

1 / 9

Allergen Survey



77.27% 51

22.73% 15

0.00% 0

Q2 Do you provide written information regarding allergens to your
customers on things such as a menu/menu board, website, pamphlet,

etc.?
Answered: 66 Skipped: 6

TOTAL 66

Yes

No

Both written
and verbal

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

ANSWER CHOICES RESPONSES

Yes

No

Both written and verbal
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36.17% 17

34.04% 16

14.89% 7

59.57% 28

25.53% 12

51.06% 24

Q3 Where do you use written communication to provide food allergen
information to your customers. (List all below)

Answered: 47 Skipped: 25

Total Respondents: 47  

Menu

Pamphlet

Table Tents

Website

Smartphone App

Other (please
specify)
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ANSWER CHOICES RESPONSES

Menu

Pamphlet

Table Tents

Website

Smartphone App

Other (please specify)
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27.66% 13

72.34% 34

0.00% 0

Q4 Do you utilize symbols for the various allergens?
Answered: 47 Skipped: 25

TOTAL 47

Yes

No

kkkk

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

ANSWER CHOICES RESPONSES

Yes

No

kkkk

4 / 9

Allergen Survey



64.41% 38

35.59% 21

Q5 Do you provide verbal information regarding allergens to your
customers?

Answered: 59 Skipped: 13

TOTAL 59

Yes

No

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

ANSWER CHOICES RESPONSES

Yes

No
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87.88% 29

12.12% 4

0.00% 0

Q6 In which of the following situations do you verbally share food allergen
information?

Answered: 33 Skipped: 39

TOTAL 33

When a
customer ask...

We ask the
customer bef...

Comments

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

ANSWER CHOICES RESPONSES

When a customer asks about allergens

We ask the customer before they order if they have a food allergy and need more information

Comments
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Q7 What types of challenges do you encounter with food allergen
notification?

Answered: 47 Skipped: 25

7 / 9

Allergen Survey



35.29% 18

41.18% 21

13.73% 7

7.84% 4

1.96% 1

Q8 How much do you agree or disagree that a standard method for
allergen notification should be utilized by establishments that use

prepared food (that’s not pre-packaged)?
Answered: 51 Skipped: 21

TOTAL 51

5 = Strongly
Agree

4 = Somewhat
Agree

3 = Nether
Agree Nor...

2 = Somewhat
Disagree

1= Strongly
Disagree
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ANSWER CHOICES RESPONSES

5 = Strongly Agree

4 = Somewhat Agree

3 = Nether Agree Nor Disagree

2 = Somewhat Disagree

1= Strongly Disagree
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Q9 Please let us know why you selected your response
Answered: 51 Skipped: 21
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Restaurant servers’ risk perceptions and risk communication-related behaviors when 
serving customers with food allergies in the U.S.  
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a b s t r a c t  
Communication between and among customers with food allergies and foodservice staff has become a concern in the restaurant industry. The purpose of this                       
research was to explore the perceived risks and risk communication-related behaviors of restaurant servers when serving customers with food allergies in the U.S.                       
An online survey instrument was developed based on interviews with full service restaurant managers, pilot-tested, and distributed through an online survey                     
research firm. The results indicated that most servers lacked knowledge about food allergies and perceived that initiating communication and preventing allergic                     
reactions were mostly the responsibilities of customers with food allergies. Servers’ risk reduction and communication behaviors were affected by their perceived                     
severity of food allergy reactions, previous training, sources of media exposure, and the perceived responsibilities of preventing food allergy reactions.                    
Restaurateurs and foodservice educators may use these findings to develop training and strategies for food allergy risk communication in the restaurant industry.  
© 2017 Elsevier Ltd. All rights reserved.  
1. Introduction  
A food allergy is “an adverse health effect arising from a specific immune response that occurs reproducibly on exposure to a given food” (Boyce                        
et al., 2010, p. S8). Food allergy reactions range from mild to severe and usually appear within the first two hours after the ingestion of allergens                          
(Chafen et al., 2010). Anaphylaxis, one of the most severe food allergy responses, can result in circulatory collapse, coma, and even death                      
(Mandell et al., 2005).  
Food allergies are prevalent in the United States (U.S.), affect- ing about 9 million adults (4% of the U.S. adult population) and 6 million children                         
(8% of the U.S. children ≤18 years) (Branum and Lukacs, 2008; De Blok et al., 2007; Food Allergy Research and Education, 2016). The Centers                        
for Disease Control and Prevention (CDC) estimates an increased number of anaphylaxis caused by food allergies (Centers for Disease Control                    
and Prevention, 2011). Food allergy reactions account for nearly 200,000 emergency room visits, approximately one every three minutes (Clark et                    
al., 2011) and 150–200 deaths each year (Sampson, 2003). Eggs, fish, milk, peanuts, soy, shellfish, tree nuts, and wheat are the “Big 8” food                        
allergens, which have triggered more than 90% of the food allergy  

∗ Corresponding author at: 1155 Union Circle # 311100, Denton, TX 76203-5017, USA.E-mail addresses: han.wen@unt.edu (H. Wen), jkwon@ksu.edu (J. Kwon).  
reactions in the U.S. (Sicherer et al., 2010). For the food manufactur- ing industry, the Food Allergen Labeling and Consumer Protection Act 

(FALCPA) of 2004 requires any ingredients or proteins derived from the “Big 8” food allergens to be disclosed on all food labels that are 
regulated by the U.S. Food and Drug Administration (FDA). However, for the restaurant industry, the Food Code (Food and Drug Administration, 

2013) is the only federal level regula- tion related to the management of food allergies in restaurants. The Food Code states that the person in 
charge of a foodservice establishment should have knowledge about major food aller- gens, cross-contacts, and symptoms of food allergy 

reactions (Food and Drug Administration, 2013). The code also mandates that all establishments “ensure that employees are properly trained in 
food safety, including food allergy awareness as it relates to their assigned duties” (Food and Drug Administration, 2013, p. 31). These statements 
in the Food Code, however, lack practical guidelines for operations to follow in order to prevent food allergy reactions. Furthermore, food allergy 
legislation at the state level is limited only to Massachusetts, Michigan, Rhode Island, and Virginia, where legislation for the management of food 

allergies in restaurants are established (Food Allergy Research and Education, 2016).  
About 33% of all the fatal food allergy reactions (n = 31) that occurred in the U.S. between 2001 and 2006 were triggered by foods prepared away                           
from home (Bock et al., 2001, 2007; Wanich et al., 2008). The existence of hidden allergens and cross-contacts  
http://dx.doi.org/10.1016/j.ijhm.2017.03.009 0278-4319/© 2017 Elsevier Ltd. All rights reserved.  
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from food allergens were the most recognized causes of food allergy reactions in restaurants, followed by miscommunication between and among                    
restaurant staff and customers with food aller- gies (Furlong et al., 2001; Kwon and Lee, 2012; Leftwich et al., 2011). Communication researchers                      
have found that risk commu- nication plays an important role in controlling and preventing negative consequences (McComas, 2006; Parrott,                   
2004) such as food allergy reactions in restaurants. Establishing proper communi- cation between and among customers and foodservice                  
employees may be one of the first and most important steps in preventing food allergy reactions in restaurants (Leftwich et al., 2011). Proper com-                        
munication among stakeholders would initiate increased attention to food preparation and service staff when serving customers with food                  
allergies. Although there are other food allergy-related pub- lications available, no research has been published regarding food allergy risk                   
communication.  
Therefore, the purpose of this study was to explore the perceived risks and risk reduction and communication-related behaviors of restaurant                    
service staff when serving customers with food allergies in the U.S. The specific objectives were to examine the per- ceived risks of restaurant                       



staff when serving consumers with food allergies, explore factors affecting restaurant service staff’s risk reduction and communication-related                 
behaviors, and provide rec- ommendations for the restaurant industry regarding food allergy risk communication strategies and training needs.  
2. Literature review  
2.1. Food allergies and the restaurant industry  
Considering the fact that the population with food allergies is increasing in the U.S., it is important for restaurant staff to be fully informed about                         
food allergies and ways to prevent allergic reac- tions (Mandabach et al., 2005). The benefits of accommodating consumers with food allergies                     
include increased sales, customer appreciation, and customer loyalty (Kwon et al., 2013; Tsai, 2013). However, serving consumers with food                   
allergies also poses chal- lenges given the variety of food allergens present at restaurants (Abbot et al., 2007; Ahuja and Sicherer, 2007;                      
Kronenberg, 2012).  
Researchers found that restaurant staff lacked knowledge regarding food allergens in the menu, ways to prevent cross- contact, and the severity of                      
food allergy reactions (Abbot et al., 2007). One study from the United Kingdom revealed that about 21% of the peanut-free meals that were                       
prepared right after peanut- containing meals were contaminated with peanut or peanut protein (Leith et al., 2005). Researchers also found that                     
restaurant employees’ confidence levels were high even though their knowl- edge about serving customers with food allergies was not adequate                    
(Ahuja and Sicherer, 2007). Specifically, 70% of the respondents in this study felt that they could guarantee a safe meal, while 35% thought that                        
fryer heat could destroy allergens and 25% thought it was safe to remove allergens from a finished meal (Ahuja and Sicherer, 2007).  
Researchers have revealed that most foodservice employees did not receive food allergy training (Ahuja and Sicherer, 2007; Choi and Rajagopal,                    
2013; Mandabach et al., 2005). If servers lack knowl- edge and awareness about food allergies, they may not be able to respond to questions and                         
requests from customers with food allergies (Kronenberg, 2012). In addition, servers may incorrectly assume that an item is allergen-free if they                     
are not aware of the hid- den ingredients (Mandabach et al., 2005). The high cost of training, high labor turnover rate, time constraints, language                        
barriers, the lack of interest in implementing food allergy training, and the lack of commitment from employees were identified as reasons why  
such training was not provided to restaurant employees (Abbot et al., 2007; Lee and Xu, 2014; Mandabach et al., 2005).  
2.2. Dining experiences of customers with food allergies  
Strict avoidance of food allergens and early recognition and response to allergic reactions are extremely important for indi- viduals with food                     
allergies to prevent fatal food allergy reactions (Food Allergy Research and Education, 2016; Sicherer and Teuber, 2004). To prevent potential                    
food allergy reactions, customers with food allergies have used various strategies prior to and while dining out (Kwon and Lee, 2012; Kwon et al.,                        
2013). For example, cus- tomers chose restaurants with which they were familiar and where they were known by the staff; avoided establishments                      
and cuisines that are considered high-risk such as buffets or ethnic restaurants; and checked online menus, ingredients, and allergen information                    
before dining out (Kwon et al., 2013; Leftwich et al., 2011).  
Despite these prevention strategies, customers with food aller- gies have experienced communication challenges when dining out because some                  
restaurant staff did not seem to have knowledge about food allergies, did not understand special requests, and were not aware of the severity of                        
food allergy reactions (Kwon and Lee, 2012; Kwon et al., 2013). Because many customers with food aller- gies or parents of children with food                        
allergies have perceived a lack of control in food preparation and service processes, they have felt anxiety or fear when dining in restaurants,                       
especially when going to a restaurant for the first time (Kwon et al. 2013; Leftwich et al., 2011). Such anxiety and fear may also be due to a                            
significant number of customers with food allergies experiencing allergic reac- tions after eating in restaurants (Bock et al., 2001, 2007; Wanich et                      
al., 2008). In many of these food allergy reaction cases, cus- tomers believed that the food they ordered was safe (Sampson et al., 1992) and failed                          
to notify restaurant staff about their food allergies (Mandabach et al., 2005).  
Further, even though some restaurant operators or managers provide food allergy training with regard to identifying food aller- gens and                    
preventing cross-contact, few of them have provided training about the proper communication between the front- of-house and back-of-house                  
employees or between restaurant employees and customers (Lee and Xu, 2014). Considering one of the major causes of food allergy reactions is                      
the lack of proper communication between and among restaurant employees and customers with food allergies (Furlong et al., 2001; Kwon and                     
Lee, 2012; Leftwich et al., 2011), there is a strong need for researchers to address this risk and promote interpersonal communication among                      
restaurant staff and customers.  
2.3. Food allergy risk perception and risk communication  
Risk perception, which refers to an individual’s views regarding the risk involved in a particular situation (Schroeder et al., 2007), is a special                       
concern in the food safety context. Food allergies pose one of the food safety risks that has been widely discussed lately through- out food and                         
foodservice industries, as well as related consumer advocacy groups. As for the risk of food allergies in foodservice establishments, scholars                    
contended that zero risk is not realistic or attainable (Kroes et al., 2000; Madsen et al., 2012). Risk per- ception, as part of the health behavior                          
theories, includes different dimensions or determinants, such as perceived susceptibility and perceived severity (Brewer et al., 2007; Janmaimool                  
and Watanabe, 2014). Perceived susceptibility refers to an individual’s subjective perception of the risk of contracting a hazard (Janz and Becker,                     
1984). Perceived severity refers to an individual’s feelings regard- ing the seriousness of contracting a hazard and reflects the extent of the harm a                        
hazard would cause (Brewer et al., 2007; Janz and Becker, 1984). Risk perceptions can also be influenced by different  
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Comparing the eating out experiences of
consumers seeking to avoid different food
allergens
Julie Barnett1, Fiona M. Begen1* , M. Hazel Gowland2 and Jane S. Lucas3

Abstract

Background: Eating outside the home is challenging for consumers with food allergy (FA) and intolerance (FI) and
lack of allergen information provision in eating out venues can lead to unnecessary restrictions. Following European
legislation (2014) designed to improve allergen information provision, little is known about differences in information
provision experienced by consumers seeking to avoid particular allergens, or how this impacts on their eating
out experiences. This study compared the information provision that consumers with FA/FI to different allergens
experience when eating out.

Methods: Using mixed methods, participants were recruited from across the UK and took part in self-report surveys or
in-depth interviews. Surveys were completed by 232 participants avoiding either gluten (n = 66), nuts (peanuts/tree
nuts) (n = 94), or milk (n = 74), and responses were subject to quantitative analyses. Interviews were carried out with 49
participants avoiding either gluten (n = 13), nuts (n = 14), milk (n = 13) or a combination of these allergens (n = 9), and
analysed using the framework approach.

Results: Although general improvements in information provision following the legislation were reported, variations in
provision between allergen groups led participants seeking to avoid milk to conclude that their dietary needs were less
well-understood and seen as less important. These perceptions were reflected in a reluctance to involve eating out
venue staff in deliberations about the potential for milk-free meal options.

Conclusions: The provision of visual indicators of the presence of milk and of staff trained in allergen-awareness would
improve the eating out experiences of consumers seeking to avoid milk. Medical professions can play a key role in
encouraging these patients to pursue their right to make enquiries about allergens in order to avoid accidental milk
ingestion when eating out.

Keywords: Food allergy, Food intolerance, Allergen avoidance, Eating out, Information provision, Gluten, Peanuts / tree
nuts, Milk

Background
Allergen avoidance is a key management strategy for food
allergic (FA) and food intolerant (FI) individuals, and eat-
ing outside the home represents a particular risk of acci-
dental allergen ingestion [1] where the provision of
information regarding ingredients and food preparation is
inadequate or insufficient [2]. Food allergies are caused by
an abnormal immunological response to a food, whereas

food intolerances have a non-immunological basis [3, 4].
As a general rule, allergic reactions occur very rapidly
after ingestion and sometimes lead to immediately life
threatening symptoms [5], whilst food intolerances have a
delayed reaction and extremely rarely have life threatening
symptoms although, like FA, they too can result in signifi-
cant ill health and impaired quality of life [6]. Between 21
and 31% of accidental allergen ingestions occur when eat-
ing in restaurants, and 13–23% occur in other eating out
settings such as the work-place or school canteens [7]. In
cases of children suffering anaphylaxis to a known food al-
lergen, over half of these occurred outside the home [8].
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EU legislation (EU Food Information for Consumer
Regulation No. 1169/2011, (EU FIC)) introduced in De-
cember 2014 [9], requires food businesses providing and
selling non-prepacked foods to provide allergen informa-
tion relating to the inclusion of any of 14 specified food
allergens (peanuts, tree nuts, milk, soya, mustard, lupin,
eggs, fish, molluscs, crustaceans, cereals containing glu-
ten, sesame seeds, celery, and sulphur dioxide at levels
above 10 mg/kg, or 10 mg/litre) as ingredients in their
foods. The legislation thus affects restaurants, takeaway
establishments, food stalls, institutions including prisons
and nursing homes, as well as workplace and school
canteens. Allergen information can be provided in writ-
ten or verbal form. Where verbal information is pro-
vided, written information must also be available to
customers within the venue. Thus far however, there has
been little consideration of how people’s eating out ex-
periences - including the provision of allergen informa-
tion – varies in relation to different allergens.
Given that adverse reactions can occur in response to

any of these allergens, differences in the quality of infor-
mation provided about them is important. Little work
has considered the differential impact of seeking to avoid
particular allergens or how experiences of seeking to
avoid particular allergens vary. Although adherence to
an allergen-free diet has been associated with poorer
quality of life, and significant social and behavioural re-
strictions [10–14], literature tends to generalise across
populations avoiding allergens [11, 15] or focus on one
specific allergen grouping; most commonly avoidance of
peanuts and/or tree nuts [16–18], or gluten in coeliac
populations [19, 20]. Where studies have focused on the
difficulties encountered by populations seeking to avoid
‘staple food’ allergens (milk, wheat, eggs) [21–23], no
distinction has been made between allergens in order to
assess any differences experienced between these groups.
Where differences between allergen avoidance groups
have been considered in parents of FA children, there
was greater psychosocial impact on parents seeking to
avoid milk or eggs on behalf of their child than for par-
ents seeking to avoid other food allergens [24, 25].
As yet, the eating out experiences of populations seeking

to avoid particular allergens has not been considered. In
light of the EU FIC legislation, eating out venues are re-
quired to provide information about the content of each
of the 14 allergens in their foods, and attention has re-
cently turned to the adequacy of this information
provision for each allergen. For example, online resources
such as ‘Guide to eating out with a food allergy’ [26], show
how well some eating out venues cater for customers
avoiding a particular allergen by reporting the availability
of allergen-free meals for each of the 14 allergens.
Evaluating the impact of the EU FIC legislation pro-

vided the opportunity to compare the information

provision that customers with FA/FI experience in rela-
tion to different allergens when eating out. In order to
investigate this, in a mixed methods study we conducted
semi-structured interviews and self-report surveys with
customers who avoided particular allergens (gluten, nuts:
peanuts/tree nuts, or milk) following implementation of
the legislation. We assessed differences between these
groups based on their satisfaction with allergen informa-
tion provision, and their preferences for written and ver-
bal forms of information delivery.

Methods
Overview
As part of wider programme of longitudinal research
into the eating out experiences of adults and parents/
carers of children with FA/FI [27] prior to (2014) and
following (2016) implementation of EU FIC legislation
[28], we recruited participants from across the UK to
take part in either (A) In-depth interviews in 2014 and
2016, or (B) Surveys in 2014 and/or 2016. Ethical ap-
proval was gained from the institution’s departmental
ethics committee prior to recruitment (Ref: 14–055/16–
146). The current paper reports findings relating to par-
ticipants who reported avoiding gluten, nuts (peanuts
and/or tree nuts) or milk in 2016 interviews or surveys.
Interview findings from 2014 are reported elsewhere [2].

Online survey
Recruitment and study population
Survey participants were recruited from across the UK by a
professional market research agency: Acumen Fieldwork-
Medical (66%) and using the websites and mailing lists of
three UK-based charities: Allergy UK (28%), Anaphylaxis
Campaign (3%), Coeliac UK (3%). Between November and
December 2016, 392 participants completed the survey. Of
these, 188 (48%) had been recruited to complete a prior
version of the survey in 2014 and returned to complete the
2016 survey, and 204 (52%) were recruited as new partici-
pants to complete the 2016 survey. Of the total 2016 survey
population, 232 (59%) participants were included in ana-
lyses because they avoided either gluten, nuts or milk when
eating out.

Online survey
Participants completed a screening questionnaire to en-
sure that they met the minimum requirements for inclu-
sion in the study. The inclusion criteria were that
participants aged over 18, or their child in the case of
parents/caregivers: a) experienced reactions to one or
more of the 14 allergens covered by the EU FIC legisla-
tion; b) ate out at, or ordered takeaway food from a res-
taurant, café, coffee shop, fast food outlet, or any other
place where they can buy non-prepacked food; c) sought
to avoid one or more of the 14 allergens covered by the
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EU FIC legislation when eating out or ordering takeaway
food; d) experienced one or more symptoms typically asso-
ciated with IgE-mediated food allergy or non-IgE-mediated
reactions (classified as food intolerance in this study). Sur-
vey results for participants seeking to avoid nuts (tree nuts
and peanuts), gluten or milk are reported. Classification
criteria are shown in Table 1.

Survey content
We designed an online survey relating to attitudes and be-
haviours when eating out specifically for the study. Survey
design was informed by a literature review, discussions with
support groups and interviews conducted in 2014, prior to
EU FIC legislation [2]. Interviews were coded and analysed
using the framework approach. Themes derived from these
interviews were used as the basis for survey items, which
were worded and sense-checked by the research team be-
fore being piloted with a small sample (n = 20) of partici-
pants. Survey subscales included: ‘Reliance on speaking to
staff ’; ‘Satisfaction with written information’; ‘Staff as an
additional information source’; ‘Preference for separate al-
lergen menu’; and two single items-‘Menu invites you to
ask staff ’ and ‘Sign invites you to ask staff ’. All 2014 survey
items were retained in the 2016 survey. Full details of sub-
scale items and item reversals are shown in Table 2.

Procedure
Following provision of informed consent, participants
meeting the inclusion criteria were routed to the survey
for completion.

Data analyses
Statistical analyses were carried out using IBM SPSS Sta-
tistics (v22). Data was screened to ensure no violation of
the assumptions of normality, linearity, and homoscedas-
ticity. The extent of missing data (less than 2%) and
non-response patterns were assessed to see if missing
items would impact on analyses (Little’s MCAR test
(p > .05)). Missing values for items within subscales were
imputed using expectation-maximization (EM) [29] and
subscale reliabilities were calculated. Differences between

allergen groups (gluten, nuts or milk) were analysed using
mixed ANOVAs including ‘Adult/Parent’, ‘food allergy/in-
tolerance’ as independent variables (IVs), and the four eat-
ing out subscales and two single-item questions as
outcome variables. Post hoc analyses was carried out using
Bonferroni procedure. A post hoc cut-off of p ≤ .05 was
used, although post hoc tests approaching significance
(p=. 051 – p=. 056) are also reported.

In-depth interviews
Recruitment and population
Full details of 2014 interview recruitment procedure,
populations and results are reported elsewhere [2]. Of
the 57 participants who completed interviews between
June and July 2016, all had been recruited through a
professional research agency (as above) and had com-
pleted previous interviews in 2014. Of the total interview
population in 2016, 49 (86%) participants were included
in analyses because they avoided gluten, nuts and/or
milk when eating out.

Procedure
In-depth semi-structured interviews were carried out in
participants’ homes following an interview protocol detail-
ing questions and possible prompts (a copy of this inter-
view protocol can be provided on request from the
corresponding author). Each interview was audio-recorded
with participants’ permission. Initial questions related to
any changes that had occurred in returning participants’
lives; and in relation to their food allergy in particular. The
interview then focused on participants’ recent eating out
experiences and any changes in these, including their en-
counters with information about food allergens. They were
asked for their reflections and evaluations of these changes,
and about the impact of the legislation on allergen infor-
mation provision in relation to their eating out experiences.
Interviews lasted between 27 and 76 min.

Analyses
Interview recordings were transcribed verbatim and ex-
plored in detail using framework analysis [30]. Interviews

Table 1 Allergy or intolerance classification criteria and allergy severity classification criteria

Classification Symptoms Severity

ALLERGY:
Symptoms associated with
IgE-mediated reactions

‘Stinging nettle’ rash, urticaria, hives, Itching or swelling of the lips,
tongue or mouth, asthma, wheezing, facial swelling (does not
experience ‘severe’ symptoms)

MILD/MODERATE
(Does not include ‘severe’ symptoms)

Breathing difficulties, anaphylaxis, collapse
(May additionally include symptoms associated with non-IgE-
mediated reactions)

SEVERE
(May additionally include ‘mild/moderate’
symptoms)

INTOLERANCE:
Symptoms associated with
non-IgE-mediated reactions

Vomiting, Diarrhoea, Sneezing, Catarrh, Hyperactivity, Tiredness,
Stomach cramps, Other digestive problems (e.g. bloating, constipation),
Eczema flare, Migraines/headaches, Aching joints/muscles, Behavioural/
mood changes
(Does not include symptoms associated with IgE-mediated reactions)
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were coded and analysed using QSR-NVivo (version 10).
Identified themes are illustrated in results. In order to
maintain anonymity, participant details are indicated in
brackets as follows: A/P refers to Adult/Parent; participant
number; and reported food allergens. Italicised text within
quotes reflects interviewer prompts.

Results
Online survey
Characteristics of survey participants are shown in Table 3
(further demographic details are shown in Additional file 1).
Of the 392 participants who completed surveys, 232 (59%)
avoided one of the target food allergens, either: gluten, nuts
or milk. Participants who avoided more than one target food
allergen (n = 121, 31%) and those who avoided an allergen
other than gluten, nuts or milk (n = 39, 10%) were excluded
from analyses.
Summarised in Table 4, the survey revealed significant

differences in participants’ perceptions of information
provision depending on whether they wished to avoid
gluten, nuts or milk when eating out. Unless otherwise
stated, there were no interactions between ‘allergen

avoided’ and other IVs (‘Food allergy/Food intolerance’
or ‘Adult/Parent’) (all ps > .05).

Reliance on speaking to staff
There was a significant main effect of ‘allergen’ (gluten/
nuts/milk) on participants’ reliance on speaking to staff
(p < .05). Participants avoiding nuts reported a greater
reliance on speaking to staff than those avoiding gluten
(p = .019), and those avoiding milk (p = .003).

Satisfaction with written information
There was a significant main effect of ‘allergen’ (gluten/
nuts/milk) on participants’ satisfaction with written in-
formation (p < .05). Post hoc analysis approached signifi-
cance (p = .053) suggesting that those who avoided nuts
were more satisfied that written information could aid
confident food choices than those avoiding gluten.

Staff as an additional information source
There was a significant main effect of ‘allergen’ (gluten/
nuts/milk) on participants’ preference for staff as an add-
itional information source (p < .05). Participants avoiding

Table 2 Details of survey subscales

Survey subscale Survey itema

(R) = Reverse scored
Response scale Cronbach’s alpha

Reliance on speaking to staff - I am happy to ask serving staff about allergens in the
food they are serving

- I ask to speak to the manager if I want more
information about allergens in the dishes

- I ask to speak to the chef if I want more information
about the meal being cooked for me

- I don’t like asking staff questions about allergens (R)
- I feel awkward and embarrassed to ask staff questions
about the food they are serving (R)

0 ➔ 6
Never ➔ Always

.685

Satisfaction with written
information

- Menu information online (R)
- The menu displayed outside the place (R)
- The menu displayed at the counter (R)
- The menu at the Table (R)
- Phone apps (R)
- Information folder about ingredients of foods being
served (R)

1 ➔ 5
Very satisfied ➔ Very dissatisfied

.827

Staff as an additional
information source

- Even if there was information about allergens on the
menu I would like to ask a member of staff about the
dish (R)

- No matter how good the written information is
I would prefer to talk to staff (R)

1 ➔ 5
Strongly agree ➔ Strongly disagree

.834

Preference for a separate
allergen menu

- I would like to see separate menus for people with
particular food intolerance or allergies. (R)

- I want to know from the menu how the food is
cooked not just what is in it (R)

- It is reasonable to expect that there are separate menus
to help people avoid particular allergens (R)

1 ➔ 5
Strongly agree ➔ Strongly disagree

.730

Menu invites you to ask staff
about allergens

- I like it when it says in the menu that they welcome
customers with allergies and intolerances asking
about dishes (R)

1 ➔ 5
Strongly agree ➔ Strongly disagree

Single item

Sign invites you to ask staff
about allergens

- I like it when there is a sign up that says that they
welcome customers with allergies and intolerances
asking about dishes (R)

1 ➔ 5
Strongly agree ➔ Strongly disagree

Single item

aSurvey items were not subject to factor analysis

Barnett et al. BMC Public Health         (2018) 18:1263 Page 4 of 12



nuts (p = .009) and those avoiding gluten (p = .001) both
preferred staff as an additional source of information in
comparison to those avoiding milk.

Preference for separate allergen menu
There was a significant main effect of ‘allergen’ (gluten/
nuts/milk) on participants’ preference for a separate aller-
gen menu (p < .01). Participants avoiding nuts (p = .007)

and those avoiding gluten (p = .001) had greater preference
for a separate allergen menu as a potential source of infor-
mation than those avoiding milk.

Menu invites you to ask staff
There was a significant main effect of ‘allergen’ (gluten/
nuts/milk) on participants’ perceptions of a statement
on the menu inviting customers to ask staff about dishes
(p < .05). Participants avoiding nuts were more positive

Table 3 Characteristics of survey population based on allergen avoided

Variable Gluten (n = 66)
n (%) or M (SD)

Nuts (n = 94)
n (%) or M (SD)

Milk (n = 72)
n (%) or M (SD)

Adult 56 (84.8) 40 (42.6) 39 (54.2)

Parent 10 (15.2) 54 (57.4) 33 (45.8)

Gender

Adult/Parent

Male 13 (19.7) 12 (12.8) 9 (12.5)

Female 53 (80.3) 81 (86.2) 61 (84.7)

Childa

Male 4 (40.0) 32 (59.3) 19 (57.6)

Female 6 (60.0) 21 (38.9) 14 (42.4)

Age (yrs)

Adult/Parent 41.2 (11.9) 39.6 (9.7) 37.6 (10.5)

Child 8.5 (3.8) 10.6 (4.2) 5.1 (3.8)

Food allergic 8 (12.1) 86 (91.5) 27 (37.5)

Food intolerant 58 (87.9) 8 (8.5) 45 (62.5)

Diagnosis

Clinical diagnosis
(by GP; Dietician or Allergy
specialist at hospital)

47 (71.2) 84 (89.4) 44 (61.1)

Self diagnosis 19 (28.8) 10 (10.6) 28 (38.9)

Severity of reaction (FA only)b

Mild/Moderate 5 (62.5) 28 (32.6) 23 (85.2)

Severe 3 (37.5) 58 (67.4) 4 (14.8)

Time since diagnosis (yrs)

< 2 12 (18.2) 3 (3.2) 14 (19.2)

2–4 20 (30.3) 23 (24.5) 24 (33.3)

5–9 18 (27.3) 24 (25.5) 22 (30.6)

≥ 10 16 (24.2) 43 (45.7) 11 (15.3)

Treatment

Avoidance 66 (100) 94 (100) 72 (100)

Antihistamines 4 (6.4) 67 (71.3) 15 (20.8)

Injectable adrenaline 1 (1.5) 66 (70.2) 2 (2.8)

Inhaler 1 (1.5) 33 (35.1) 10 (13.9)

Special diet 32 (48.5) 9 (9.6) 25 (34.7)

Support group membership 27 (40.9) 36 (38.3) 7 (9.7)
aChild % calculation based on total parent participants per allergen group
bSeverity % calculation based on total FA participants per allergen group
Where % total < 100, there are missing values. Where % total > 100, participants could select multiple responses

Barnett et al. BMC Public Health         (2018) 18:1263 Page 5 of 12



about the menu inviting customers to ask about dishes
than those avoiding milk (p = .016).

Sign invites you to ask staff
There was a significant main effect of ‘allergen’ (gluten/
nuts/milk) on participants’ perceptions of a sign inviting
customers to ask staff about dishes (p < .05). Post hoc ana-
lysis approached significance (p = .056) suggesting that
those avoiding nuts were more positive about the sign invit-
ing customers to ask about dishes than those avoiding milk.

In-depth interviews
Characteristics of interview participants are shown in
Table 5. Of the 57 participants who completed interviews
in 2016, 49 (86%) avoided gluten, nuts and/or milk. Partic-
ipants who avoided an allergen other than gluten, nuts or
milk (n = 8, 14%) were excluded from analyses.
Following implementation of the legislation, three

overall themes were described by participants in relation
to their observations and experiences of allergen infor-
mation provision when eating out. Participant responses
focused on management of their FA/FI when eating out
and related to: ‘disparities in allergen information
provision’, ‘understanding the needs of customers avoid-
ing different allergens’, and ‘customer demand for infor-
mation about specific allergens’.

Disparities in allergen information provision
Following implementation EU FIC, the majority of par-
ticipants had observed general improvements in the
provision of allergen information when eating out;
though they noted that these improvements were largely
focused on the provision of information for customers
seeking to avoid nuts or gluten. For many participants, a
disparity in allergen-specific information was observed,
regardless of the allergen that they themselves sought to
avoid (Table 6: quote 1).
For participants seeking to avoid gluten, the separate

‘gluten-free’ menu was seen as a gold standard which was
becoming increasingly available. In the absence of this
provision, the use of a symbol or letter displayed beside
each dish on the main menu served as a simple and

trusted indicator which facilitated food choices (Table 6:
quote 2). Similarly, for participants seeking to avoid nuts,
the display of a symbol or letter ‘N’ beside menu items
had become widespread, and enabled them to make inde-
pendent food choices without the need to involve staff in
their decision-making process. (Table 6: quote 3).
Participants seeking to avoid milk had also observed the

improvements in information provision for those avoiding
nuts or gluten, but had not seen similar improvements in
relation to their own dietary needs. These participants
were impressed by the gluten-free provision that was now
available, and wished that similar information was avail-
able for milk-free diets (Table 6: quote 4). They also noted
that diets which might be deemed ‘lifestyle choices’ were
also catered for, whilst their need for information about
the milk content of foods remained largely neglected and
misunderstood (Table 6: quotes 4 & 5); a scenario that
they felt could be resolved with little effort on the part of
eating out venues (Table 6: quote 6).

Understanding the needs of customers avoiding different
allergens
Many participants seeking to avoid milk felt that their
dietary needs were not well understood, and that this in
turn might be leading to a lack of appropriate allergen in-
formation provision in eating out environments. Partici-
pants noted that many eating out staff failed to
understand their need for avoidance of milk as a ‘hidden
ingredient’ within many dishes. In the absence of tangible
written allergen information, participants used subtle so-
cial cues to detect misunderstanding on the part of venue
staff (Table 7: quote 1), and often interpreted these cues as
a more generalised indicator that their needs were under-
estimated or undervalued (Table 7: quote 2).
For participants seeking to avoid gluten, the issue of glu-

ten as a ‘hidden ingredient’ coupled with indictors of confu-
sion exhibited by venue staff had been experienced in the
past, and were now less common in light of increased staff
awareness and improved information provision (Table 7:
quote 3). These improvements, whilst welcomed, did not
guarantee a gluten-free eating out experience however. A
minority of participants expressed concern that the

Table 4 Differences in perceptions of information provision for participants avoiding Gluten, Nuts and Milk following legislationa

Survey subscale Gluten Nuts Milk

Mean (SD) df F ηp
2 p

Reliance on speaking to staff 3.26 (1.25) 3.79 (1.27) 3.15 (1.22) 2, 220 4.20 .037 .016

Satisfaction with written information 3.30 (0.91) 3.59 (0.73) 3.41 (0.73) 2, 220 3.13 .028 .046

Staff as an additional information source 3.48 (1.29) 4.00 (1.02) 3.10 (1.23) 2, 220 4.13 .036 .017

Preference for separate allergen menu 4.11 (0.87) 3.93 (0.97) 3.49 (0.99) 2, 219 5.15 .045 .007

Menu invites you to ask staff about allergens 4.55 (0.79) 4.67 (0.67) 4.33 (0.87) 2, 218 3.53 .031 .031

Sign invites you to ask staff about allergens 4.59 (0.78) 4.60 (0.81) 4.29 (0.94) 2, 217 3.83 .034 .023
aHigher mean score indicates greater levels of agreement
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popularity of gluten-free diets as a ‘lifestyle choice’ had
undermined staff perceptions of the importance of gluten
avoidance for those with the medical need to remain
gluten-free (Table 7: quote 4). Similarly for those seeking to
avoid nuts, whilst improvements in information provision
were appreciated, the risk of cross-contamination and po-
tential for staff underestimation of that risk undermined

their confidence in ensuring an nut-free eating out experi-
ence (Table 7: quote 5).

Customer demand for information about specific
allergens
One participant, who worked in an eating out venue,
provided insights into the relative frequency of customer

Table 5 Characteristics of interview population based on allergen avoided

Variable Gluten (n = 13)
n (%) or M (SD)

Nuts (n = 14)
n (%) or M (SD)

Milk (n = 13)
n (%) or M (SD)

Multiplea (n = 9)
n (%) or M (SD)

Adult 12 (92.3) 11 (78.6) 8 (61.5) 9 (100)

Parent 1 (7.7) 3 (21.4) 5 (38.5) 0

Gender

Adult/Parent

Male 1 (7.7) 5 (34.7) 4 (30.8) 1 (11.1)

Female 12 (92.3) 9 (64.3) 9 (69.2) 8 (88.9)

Childa

Male 0 2 (66.7) 2 (40.0) 0

Female 1 (100) 1 (33.3) 3 (60.0) 0

Age (yrs)

Adult/Parent 37.5 (18.0) 38.9 (15.2) 43.1 (10.8) 39.78 (13.3)

Childb < 10 0 0 1 (20.0) 0

10–14 0 2 (66.7) 0 0

> 14 1 (100) 1 (33.3) 4 (80.0) 0

Food allergic 1 (7.7) 14 (100) 2 (15.4) 5 (55.6)

Food intolerant 12 (92.3) 0 11 (84.6) 4 (44.4)

Diagnosis

Clinical diagnosis
(by GP; Dietician or Allergy
specialist at hospital)

10 (76.9) 13 (92.9) 7 (53.8) 3

Self diagnosis 3 (23.1) 1 (7.1) 6 (46.2) 2

Severity of reaction (FA only)c

Mild/Moderate 1 (100) 7 (50.0) 2 (100) 3 (60.0)

Severe 0 7 (50.0) 0 2 (40.0)

Time since diagnosis (yrs)

< 3 0 1 (7.1) 0 0

3–7 8 (61.5) 3 (21.4) 5 (38.5) 4 (44.4)

≥ 7 5 (38.5) 10 (71.4) 8 (61.5) 1 (11.1)

Treatment

Avoidance 13 (100) 14 (100) 13 (100) 9 (100)

Antihistamines 2 (15.4) 7 (50.0) 3 (23.1) 3 (33.3)

Injectable adrenaline 1 (7.7) 7 (50.0) 0 1 (11.1)

Inhaler 0 4 (28.6) 0 0

Special diet 8 (61.5) 2 (14.3) 5 (38.5) 1 (11.1)

Support group membership 2 (15.4) 3 (21.4) 0 2 (22.2)
aTwo or more target allergens avoided- e.g. gluten and milk
bChild % calculation based on total parent participants per allergen group
cSeverity % calculation based on total FA participants per allergen group
Where % total > 100, participants could select multiple responses. Where % total < 100, there are missing values
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enquiries about the allergens. They noted that such en-
quiries were infrequent; relating to the gluten and nuts,
but not to the milk content of foods (Table 8: quote 1).
Participants who sought to avoid milk speculated that
their own lack of communication with staff might imply
to food businesses that there was little demand for the
provision of milk-related allergen information (Table 8:
quote 2 & 3). Participants compared the relative impact
of their milk-related symptoms with those who experi-
ence life-threatening reactions to nuts. Whilst they
wished that eating out venues could appreciate the dis-
comfort that they experienced due to accidental allergen
consumption (Table 8: quote 4 & 5), they equally tended
to underplay such reactions and often failed to inform
the eating out venue that a problem had occurred.

Discussion
Using a mixed methods approach, this study indicates
that the eating out experiences of consumers with FA/FI

differ depending on the food allergen that they are seek-
ing to avoid, and that allergen-based inequities in infor-
mation provision are impacting on some consumers
with FA/FI following the introduction of EU FIC legisla-
tion in December 2014. Specifically, not only do those
avoiding milk have less positive experiences, but in
addition they perceive that the provision made for those
avoiding other allergens tends to be better. Participants
seeking to avoid milk had also observed the improvements
in information provision for those avoiding nuts or gluten,
but had not seen similar improvements in relation to their
own dietary needs. They noted that many staff in eating
out venues failed to understand their need for avoidance
of milk as a ‘hidden ingredient’ within many dishes.
In general, survey participants reported being moderately

satisfied with the availability and adequacy of allergen in-
formation provision when eating out, and interview partici-
pants suggested that this provision was an improvement
on the allergen information made available prior to EU

Table 6 Disparities in the provision of allergen information

1) ‘I’ve definitely seen it [allergen information] a lot more about. It’s kinda really visible in a lot of places which is alright… I think it is just
a few of them [allergens]… Just nuts and gluten.’ (A32, FI: Gluten)

2) ‘… they have an entirely separate menu so I feel very comfortable going there… my preference is a separate gluten free menu but I
realise it’s probably unrealistic to expect everywhere to do that so I guess, if I’m going into a place I know doesn’t have a gluten free
menu it just makes things 10 times easier if they’ve got a little symbol… the little symbols and then a key under every dish. Just printed
those symbols and then it’s done, easy.’ (A13, FI: Gluten)

3) ‘… going out it normally says on the menu now. It will have a little ‘N’ next to it or something... Is that a new thing? It’s getting better
since I last saw you. Most places do it now and they do it for gluten free and things… It will say if it’s got nuts in. It makes it easier for
them because they’re not having to answer your questions all the time. You can read the menu and say “that has got nuts in”.’ (A58, FA:
Peanuts & tree nuts)

4) ‘In my experience it’s [the legislation] been ineffective for his condition and I have actually been in a restaurant with a friend that was
presented with a gluten free menu for breakfast and I was so impressed that they could do that with the gluten free but [it] wasn’t
available for dairy- and in fact the same restaurant was able to present a different menu for [healthy weight loss] diets which I thought
was amazing- that they could go to that effort but yet it wasn’t available for something that seems to effect a lot of people.’ (P7, FI: Milk)

5) ‘… mainly vegetarian and vegan, yep, and gluten free and they were the main ones. But not dairy? Not dairy, nothing. I haven’t come
across a single place that talks about dairy free. But I think it’s because it’s not very well understood.’ (A51, FI: Milk)

6) ‘On the menu where you see the ‘V’ or the ‘G’ and all that business, to have a ‘D’ for dairy so that covers any type of dairy then at least
you could say, actually for me, I would rule it all out…’ (A44, FI: Milk)

Table 7 Understanding the needs of customers avoiding different allergen

1) ‘… there’s so many different things it [milk] could be in so that’s why I think people who work in restaurants and cafes they just sort of
panic and don’t fully understand… they just assume dairy for me is cheese or butter or it’s got cream on it. Well no, it’s not the cream
I’m talking about, I’m talking about the content in the scone for example or in the cake.’ (A44, FA: Milk)

2) ‘I just feel that actually some people don’t feel like it’s actually worthy of a restaurant going out of your way for it. I still don’t feel
comfortable, I still don’t think [milk allergy/intolerance is] an acceptable thing to legitimately have. You think there’s a stigma attached?
Yeah, I still think people have.’ (A51, FI: Milk)

3) ‘When I used to say coeliac or gluten free they would look at you a bit… now I think staff are more totally up on it. So I think in the
majority of places they are told about it, I mean obviously there is nut allergies and things, but nut allergy is quite obvious, it’s nuts.
When you say gluten they think “well” you know “what’s that in?”… unless you’ve come across it, I would have been the same. But I
have found it much better.’ (A57, FI: Gluten)

4) ‘… things have changed and got better yet I’ve still had reactions- and of course with the growing increase of “fad diets” there is always
the risk that you’re not taken seriously and you know, yeah great, “gluten free” is getting awareness these days but it’s about whether it’s
the “right type”, or whether people just think it’s… you have to be taken quite seriously as a coeliac sufferer and I don’t think we are
anymore. So it’s kind of swings and roundabouts.’ (A13, FI: Gluten)

5) ‘I think what the problem is particularly with the nuts is that there are so many things made without nuts and get cross contaminated, so
they tend to see it as not as problematic as someone who is coeliac. I think they look at it as “oh you’ve got a nut allergy”, yes. I think
there are places that don’t tend to think it’s serious.’ (P2, FA: Peanuts, Tree nuts)
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FIC. However, satisfaction levels and perceived improve-
ments in provision differed depending on whether partici-
pants sought to avoid gluten, nuts, or milk as ingredients
in foods. Amongst survey participants, those seeking to
avoid milk were less satisfied with the information pro-
vided for their specific dietary needs in comparison to par-
ticipants avoiding nuts, and to a lesser degree those
avoiding gluten. In particular, they were less likely to in-
volve staff in their deliberations about the potential for al-
lergen free meal options- either by asking staff directly
about the allergen content of foods or as an additional in-
formation resource following inspection of the menu. They
were also less likely to take a positive view of written state-
ments inviting customers to ‘ask staff ’. Although this is in
part unsurprising given that research prior to the imple-
mentation of EU FIC indicated that consumers with FA/FI
were often reluctant to make enquiries of staff [2], cru-
cially, such reluctance was similar across allergen groups at
this earlier time-point. Prior to the legislation, there were
no differences between gluten, nut or milk avoiding partici-
pants in relation to their satisfaction with the information
provided for specific dietary needs or their likelihood to in-
volve staff in deliberations about allergen-free meal options
[27, 31] (see also Additional file 2). Therefore, findings sug-
gest that these differences have arisen since the legislation.
Under the themes ‘disparities in allergen information

provision’, ‘understanding the needs of customers avoid-
ing different allergens’, and ‘customer demand for infor-
mation about specific allergens’, in-depth interviews
provided insights into the potential reasoning behind
participant survey responses. Whilst participants seeking
to avoid gluten and nuts reported improvements in writ-
ten allergen information provision when eating out,
those seeking to avoid milk observed no such improve-
ments. It is likely that this post-legislative disparity

between groups created feelings of inequity of provision
that did not exist prior to the legislation’s implementa-
tion, thus fragmenting allergen avoiding populations.
This is an important consideration for eating out venues
given that consumers with FA/FI tend to equate the ad-
equacy of allergen information provision with wider
judgements about the venue’s ‘understanding’, ‘allergen--
awareness’ and ‘capacity’ to accommodate specific diet-
ary needs safely [2]. For participants seeking to avoid
milk, an absence of relevant allergen information sug-
gested a lack of understanding on the part of eating out
venues and their staff. These participants were less likely
to trust staff as an information source, and were poten-
tially less likely to patronise such venues as a result. Fur-
thermore, as noted in previous research consumers with
FA/FI attempt to balance their need for allergen avoid-
ance, with their wish to avoid being seen as ‘making a
fuss’ and creating ‘misunderstanding’ [32, 33]. For those
seeking to avoid milk, insufficient allergen information
provision suggested that asking staff might indeed lead
to misunderstanding and potential social embarrass-
ment. They were less willing to speak to staff about their
dietary requirements, and more likely to expose them-
selves to the risk of accidental allergen consumption as a
consequence.
The perceived understanding of the needs of some con-

sumers with FA/FI (nuts and gluten) in comparison to
others (milk), led participants seeking to avoid milk to
conclude that the implications of their accidental allergen
consumption were taken less seriously, and their concerns
seen as less legitimate than other allergen-avoiding
groups. This distinction has been observed in FA and FI
populations, where FI can be viewed as more ‘socially
problematic’ than FA, due to the ambiguity of FI symp-
toms and diagnosis when compared to FA [34]. Some of

Table 8 Customer demand for information about specific allergens

1) ‘… out of interest what are the sort of allergies and intolerances that you hear more of, most of? Gluten, nuts and seafood. Okay right and
very often? No, not often at all actually. Like a lot, gluten more than anything... Nuts maybe four or five times in a year, yeah not often at
all. I don’t know whether it’s not that common, or people just don’t mention it and seafood maybe once or twice a year to be fair, not
often at all.’ (A59, FA: Peanuts, Tree nuts)

2) ‘… I think there aren’t enough people who are lactose intolerant for companies to see it as viable. Or enough people to make a fuss. So
I’m part of the problem I think. There aren’t enough people making a fuss about it because of people not wanting to make it a big thing
so companies don’t have to make a big deal about it, but if everyone who had slight lactose intolerance… pushed in restaurants I think
there would be a bigger appeal for it. We are part of the problem.’ (A51, FI: Milk)

3) ‘Well, if everywhere could do soya milk that would be excellent, or start having optional lactose or dairy free cheese as options rather
than having to not have anything that’s a milk product but I don’t know if there’s an economic imperative for shops. If there’d be
enough customers who would be interested in that, there might be. There might be plenty of people who are just avoiding these things
who would buy them if they knew that they could have nachos with lactose free cheddar, then they would but I suppose until they try
that they don’t know.’ (A10, FI: Milk)

4) ‘Nut allergies I think prevail a lot. I think they are aware of nut allergies… I don’t think they think anything else is… it’s a killer, do you
know what I mean? But I’m not going to die eating a sandwich, but I can be in pain for hours and it can have a massive effect, because
you can’t do anything.’ (A34, FI: Gluten, Milk)

5) ‘… it’s not life threatening like if I had nut [allergy] or anything like that. So, I just know that night I’m going to suffer… I think if I was
nut intolerant I would be very… but because it’s not life threatening I think I tend to put up with it and think “I won’t have that again”.’
(A45, FA: Milk)
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our participants who sought to avoid milk due to lactose
intolerance perceived that there was ‘stigma’ attached to
the condition and recognised that their own reticence in
speaking to staff due to concerns about being seen as
‘making a fuss’ might in turn be viewed as a lack of ‘de-
mand’ for milk allergen information provision on the part
of eating out venues.
Equally, it is important for eating out venues to con-

sider the implications of accidental allergen consump-
tion for customers with severe FA to milk. Whilst FA to
peanuts/tree nuts is more common, and the potential
for anaphylaxis amongst this population more widely
understood, cow’s milk is the most common cause of
anaphylaxis amongst UK children [5] and persistence of
milk FA into adulthood is associated with greater risk of
severe reactions [35].

Implications
This study is the first to provide insight into the per-
ceived differences in allergen information provision for
particular allergens, and most importantly, the difficul-
ties that consumers with FA/FI report when seeking to
avoid milk whilst eating outside the home.
Alongside their legal responsibilities to provide aller-

gen information for consumers as a result of EU FIC, it
is important that eating out providers understand that
FA/FI customers are sensitive to inequities in allergen
information provision and interpret these as a wider in-
dicator of customer care and food safety in venues. Any
such inequities are likely to be magnified for FA/FI cus-
tomers who seek to avoid ‘staple foods’ (milk, wheat,
eggs) which are ubiquitous in the western diet and more
difficult to avoid as a result [21–23]. An absence of cus-
tomer enquiries about particular allergens- in this case
milk - should not be interpreted as a lack of demand for
information about the allergen, and participants felt that
venues can usefully convey their willingness and ability
to accommodate these customers using simple, visible
visual indicators such as letters/symbols on the menu.
Increased staff allergen awareness training [36] and ef-
fective communication systems between food prepar-
ation and serving areas [2] will help to ensure that FA/FI
customers feel more confident and secure in their food
choices when eating out; regardless of the allergen that
they are seeking to avoid. Normalising the notion that
customers are able and entitled to make their allergen
requirements known may be particularly helpful. For ex-
ample, serving staff could take a proactive approach at
the table, by enquiring as to whether customers have
any specific dietary requirements [2]. They should be
particularly aware that those seeking to avoid milk may
be less confident in the ability of the venue to provide a
meal without the presence of this allergen.

Health professionals (allergists, dieticians, general prac-
titioners), support groups and charities have important
contributions to make by educating and encouraging their
FA/FI patients- and those avoiding milk in particular - to
be confident in requesting and expecting the provision of
allergen information when eating out, as they are entitled
to do since the introduction of EU FIC. Patients can also
be encouraged to use proactive techniques such as
informing eating out venues in advance [15] or carrying
an allergy/coeliac information card [37] in order to ameli-
orate their fears of embarrassment in the inherently social
setting of the eating out environment.

Limitations
Participants self-reported their FA/FI status, and a mi-
nority were self-diagnosed alongside those who reported
receiving a clinical diagnosis. Entry to the study was
through the careful application of symptom-based FA/FI
criteria although we recognise it is unlikely that classifi-
cation of patients as FA or FI would accord with a med-
ical diagnosis. However, our approach of making the
distinction between populations based on the allergen
that they were seeking to avoid rather than between FA
and FI renders this limitation as less problematic. Our
approach allowed us to highlight the common difficul-
ties experienced by milk avoiding FA/FI participants,
and these difficulties were particularly salient given that
no allergen-based differences between FA and FI popula-
tions were shown in analyses. Furthermore, in the con-
text of eating out, the distinction between FA and FI
becomes less relevant because the legal requirement for
venues to provide allergen information applies for all
customers and is not contingent on their FA/FI status.
We also acknowledge that we took a conservative ap-

proach in survey analyses. In order to ensure that re-
sponses were attributable to each particular allergen
avoided, we only included participants who avoided either
gluten or nuts or milk and did not include those who re-
ported avoiding multiple allergens. It is likely that partici-
pants who sought to avoid multiple allergens experienced
greater difficulties when eating out [11]. Lastly, we recog-
nise that we were unable to include other allergens in our
analyses due to insufficient participant numbers. It is pos-
sible that populations seeking to avoid different allergens-
and in particular those seeking to avoid eggs which are
also a ‘staple food’ [21–23] - would have reported inequi-
ties in allergen information provision akin to those re-
ported for milk allergen in this study. Possible limitations
to generalisability of the survey results should be borne in
mind in the light of these issues.

Conclusion
A mixed methods approach was valuable in exploring the
experiences of those seeking to avoid gluten, milk and
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nuts when eating out. Through the application of surveys
and interviews, FA/FI participants reported that there
were general improvements in allergen information
provision in eating out venues following introduction of
EU FIC legislation. However, inequities in the provision of
allergen information for particular allergens (gluten, nuts,
milk) led participants seeking to avoid milk to conclude
that their dietary needs were less well-understood and
seen as less important. These perceptions were reflected
in a reluctance to involve eating out venue staff in deliber-
ations about the potential for allergen free meal options,
and limited the food choices of those seeking to avoid
milk as a result. The provision of visible visual indicators
on menus of the presence of milk and increased
allergen-awareness training for staff can play a key role in
increasing confidence in the eating out venues and im-
prove the eating out experience of customers seeking to
avoid milk. Medical professionals also have a key role to
play in educating and encouraging their FA/FI patients to
pursue their legal right to make allergen enquiries in order
to avoid accidental milk allergen consumption when eat-
ing out.
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Abstract

Background

Avoiding food allergens when eating outside the home presents particular difficulties for

food allergic (FA) and intolerant (FI) consumers and a lack of allergen information in restau-

rants and takeaways causes unnecessary restrictions. Across Europe, legislation effective

from December 2014, aims to improve allergen information by requiring providers of non-

prepacked foods to supply information related to allergen content within their foods.

Methods

Using in-depth interviews with 60 FA/FI adults and 15 parents/carers of FA/FI children, we

aimed to identify FA/FI consumers’ preferences for written and/or verbal allergen informa-

tion when eating out or ordering takeaway food.

Results

A complex and dynamic set of preferences and practices for written and verbal allergen

information was identified. Overwhelmingly, written information was favoured in the first

instance, but credible personal/verbal communication was highly valued and essential to a

good eating out experience. Adequate written information facilitated implicit trust in subse-

quent verbal information. Where written information was limited, FA/FIs depended on social

cues to assess the reliability of verbal information resources, and defaulted to tried and

tested allergen avoidance strategies when these were deemed unreliable.

Conclusion

Understanding the subtle negotiations and difficulties encountered by FA/FIs when eating

out can serve as a guide for legislators and food providers; by encouraging provision of

clear written and verbal allergen information, and training of proactive, allergen-aware staff.

This, in tandem with legal requirements for allergen information provision, paves the way for
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FA/FIs to feel more confident in eating out choices; and to experience improved eating out

experiences.

Introduction
For individuals who experience food allergy (FA) and food intolerance (FI) avoidance of aller-
gens is the key recommended strategy in preventing negative health outcomes. Accidental
allergen ingestion is potentially life threatening for many FA individuals [1, 2], and can account
for a substantial number of ‘healthy’ days lost in FA/FI populations [3]. Twenty-one to 31% of
such accidental allergen ingestion occurs when eating in restaurants and 13–23% occurs in
other eating out environments such as work or school canteens [4]. As a result, eating out pres-
ents a particular challenge for FA/FI individuals, and is a broader public health concern for leg-
islators, food providers, and the wider community as a whole.

In order to improve the provision of food allergen information for FA/FI consumers when
eating out, Europe wide EU legislation was introduced in December 2014. This requires pro-
viders of non-prepacked foods to supply written and verbal information related to the content
of one or more of 14 specified food allergens within their foods. Within the UK, the Food Stan-
dards Agency (FSA) has provided guidance on how allergen information might be provided
[5]. However, the guidance regarding the format for delivery of this information is broad and
at the discretion of individual eating out providers. Little is known about the preferences for
such information provision from FA/FI populations’ perspectives. Understanding these per-
spectives prior to the legislation’s introduction was vital in order to provide legislators and
eating out providers with insights into FA/FI’s information delivery preferences; thereby
informing initial and ongoing implementation of improvements in allergen information provi-
sion for the benefit of FA/FI consumers.

We explored the allergen-related information delivery preferences of FA/FI populations
when eating out or ordering takeaway foods. Results serve to inform legislators in their future
recommendations for allergen information provision, and act as a guide of ‘good practice’ for
food providers who are required to supply food allergen information for FA/FI consumers.

Background
Within Europe, FA affects up to 5% of adults and 8% of children [6], and the prevalence of FI
is thought to be substantially greater [7, 8]. For FAs, accidental consumption of food allergens
accounts for 32.2% of anaphylaxis-related hospital admissions [9], and eating outside the home
has been implicated in 50% of deaths related to food allergen consumption [10]. Whilst mor-
bidity and mortality rates are generally low, symptom-based figures underestimate the ongoing
impact of food allergen avoidance on FA/FI individuals’ well-being, and decrements in quality
of life have been reported alongside significant restrictions in social and behavioural outcomes
for these populations [11–14].

The implications of having to exclude one or more foods from the diet can present wide-
ranging and unique challenges for FA and FI populations. FA populations describe the need
for constant vigilance, with no guarantee that their efforts will be effective in ensuring success-
ful avoidance of the offending food. This has been termed ‘trying to control the uncontrollable’
[15](p. 284). Both FA and FI consumers express concerns regarding the risks posed when con-
suming foods which they have not prepared; and eating out or ordering takeaway food in par-
ticular [16–19]. This apprehension may be justified given literature suggesting a mismatch
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between restaurant staff’s confidence in their knowledge of food allergens, and the knowledge
actually exhibited in practice [20] [21].

EU legislation [22] introduced in December 2014 affects restaurants, takeaway shops, food
stalls, institutions like prisons and nursing homes as well as workplace and school canteens.
The regulations require food providers to supply customers with accurate and accessible infor-
mation relating to the inclusion of any of the allergens—peanuts, tree nuts, milk, soya, mustard,
lupin, eggs, fish, molluscs, crustaceans, cereals containing gluten, sesame seeds, celery, and sul-
phur dioxide at levels above 10mg/kg, or 10 mg/litre—in their foods. Allergen information can
be provided in written or verbal form. Where verbal information is provided, there must also
be written information within the venue that customers can be directed to.

Whilst the intention of the legislation is to provide FA/FI populations with clearer informa-
tion regarding allergenic ingredients, little is known about how consumers prefer allergen
information to be delivered when they eat out—through staff or through written sources of
information—or what leads to trust or distrust in these sources. Findings from research into
the labelling of pre-packed foods suggest that FA customers combine information seeking
strategies by using allergen advice boxes in conjunction with ingredients lists and familiarity
cues to minimise their risk of accidental allergen consumption [23]. When offered the option
of an information resource in addition to packet labelling, FAs favoured a telephone advice line
over an information website; perhaps suggesting that verbal information—though not face to
face in this instance—has a particular role in generating trust [24]. The relationship between
verbal and written information preferences becomes much more significant when eating out
and consuming non-prepacked foods. Although in theory FA/FI individuals have the opportu-
nity to discuss their dietary requirements with staff when eating out, communication difficul-
ties are common; leading to social embarrassment, misunderstanding, and misinformation [16,
17]. This can lead FA/FIs to unduly limit their food selections, or to take unnecessary risks
when eating out.

We aimed to understand the preferences and trust cues used by FA/FI individuals when eat-
ing out in order to inform the provision of allergen information resources and to outline the
implications of this for legislators, food providers, and the wider community. Conducted in the
6 months immediately prior to implementation of EU FIC (1169/2011) legislation, our
research is the first to assess the allergen information delivery preferences of both FA and FI
populations when eating out; and in particular, their preferences for written and verbal infor-
mation. This research constitutes phase 1 of the project and ongoing follow-up research will
assess the impact of ongoing changes in allergen information provision on FA/FI’s eating out
preferences and behaviours.

Methods

Recruitment and population
Ethical approval was gained from the University of Bath, Department of Psychology Ethics
Committee prior to participant recruitment (Ethical Approval Ref: 14–055). A specialist mar-
ket research agency recruited 75 participants to complete in-depth interviews. Of the total pop-
ulation, 60 were adults reporting FA/FI, and 15 were parents/carers of children aged up to 17
years with FA/FI. Within the latter group, although the experience of parents/carers was the
primary focus of the interview, their FA/FI children were sometimes present and contributed
to it. In order to represent the views of consumers throughout the UK, participants were
recruited from England, Wales, Scotland, and Northern Ireland. A breakdown of participant
characteristics is shown in Table 1.
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Prior to interview, participants completed a screening questionnaire characterising their or
(for parents) their child’s reactions to one or more of the 14 specified allergens. Characteristics
were based on nature of reaction, speed of onset, and how FA/FI was diagnosed. This informa-
tion was used to classify participants as IgE-mediated FA; or non IgE-mediated FA/FI which
was either medically or non-medically/self-diagnosed. Thirty-nine participants (52%) were
classified as having IgE-mediated FA, and thirty-six (48%) were classified as non IgE-mediated
FA/FI. Of the 14 allergens covered by the legislation, FA/FI to peanuts, tree nuts, milk, soya,
mustard, lupin, fish, crustaceans, cereals containing gluten, sesame seeds, celery, and/or sul-
phur dioxide were reported. No participants reported FA/FI to lupin or molluscs.

Procedure
Following written informed consent, in-depth semi-structured interviews were carried out
with participants in their own homes on the basis of an interview protocol detailing questions
and possible prompts (a copy of this interview protocol can be provided on request from the
corresponding author). Interviews were carried out by RP, JB, or DR, and each interview was
audio-recorded with participants’ permission. Initial questions engaged participants with the
topic of food and experiences relating to allergy/intolerance diagnoses, adaptation, and day-to-
day coping strategies. The interview then focused on participants’ experiences and behaviours
when eating out. Participants were encouraged to discuss strategies and environmental/social
cues which influenced their decision-making processes; and to consider these preferences in
relation to current and future information provision within the new legislation. Interviews
lasted between 60–90 minutes.

Analyses
In order to communicate the diversity of views and perspectives surrounding participants’ eat-
ing out experiences, interview recordings were transcribed verbatim and explored in detail
using framework analysis [25]. Framework analysis has become popular in social, policy, and

Table 1. Characteristics of the 75 food allergy/intolerance adult participants and children of parent/
carer participants.

Variable Allergy n = 39 Intolerance n = 36 Total (%) N = 75

Sex:

Male 7 (17.9) 9 (25.0) 16 (21.3)

Female 32 (82.1) 27 (75.0) 59 (78.7)

Age:

<8 2 (5.1) 2 (5.5) 4 (5.3)

8–12 3 (7.7) 0 3 (4.0)

13–17 4 (10.3) 4 (11.1) 8 (10.7)

18–30 9 (23.1) 8 (22.2) 17 (22.7)

31–45 10 (25.6) 8 (22.2) 18 (24.0)

46–60 5 (12.8) 9 (25.0) 14 (18.7)

60+ 6 (15.4) 5 (13.9) 11 (14.7)

Region:

England 15 (38.5) 17 (47.2) 32 (42.7)

N Ireland 4 (10.3) 6 (16.7) 10 (13.3)

Scotland 10 (25.6) 8 (22.2) 18 (24.0)

Wales 10 (25.6) 5 (13.9) 15 (20.0)

doi:10.1371/journal.pone.0156073.t001
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health research because it applies a systematic approach to qualitative analysis which prioritises
the transparency of the analytical process; thereby maximising accessibility and strengthening
confidence in subsequent results and conclusions [26, 27]. Interviews were coded and analysed
using QSR NVivo (version 10). Although participants were classified based on their, or (for
parents) their child’s, IgE-FA or non IgE-FA/FI status, interviews were analysed across the
population as a whole. The analysis was led by FMB and refined and developed in discussion
with JB.

Identified themes are illustrated in results. In order to maintain anonymity, participant
details are indicated in brackets as follows: A/P refers to Adult/Parent; participant number;
country of residence—E = England, S = Scotland, W =Wales and NI = Northern Ireland; and
food allergens associated with FA/FI responses. Italicised text reflects interviewer prompts.

Results
Participants described written food allergen information resources in terms of day to day ‘use’,
the ‘adequacy’ of the information, and ‘preferences’ for information provision. Additional
theme-based quotes are available in S1 File.

Use of written information resources
Where possible, participants preferred to rely on written information in preparation for, and
during, their eating out experiences. For many, particularly in relation to unfamiliar venues,
written information provided the first tangible point of contact on which to base their initial
food choices. Preliminary enquiries were made using venue websites to explore food options
(Box 1A); and checking recipes of potential meals on the internet (Box 1B). Before committing
to dine in a venue, participants gathered information about their potential food options by
inspecting menus displayed in the restaurant window (Box 1C). Within the eating out venue
itself, participants emphasised the role of the menu in providing detail in relation to ingredients
and preparation method (Box 1D and 1E), and additional sources of written information
(Box 1F).

When written information, on menus in particular, was considered to provide adequate
information about ingredients and food preparation, participants reported a sense of auton-
omy and control when making choices. In part, this normalised the process of their food selec-
tions by allowing participants to choose their meals without recourse to additional resources.
This in turn gave them greater freedom and a sense of relaxation when eating out.

Adequacy of written resources
Participants had mixed experiences in relation to the adequacy of written information
resources and provided examples of good and poor practice. It was generally perceived that
venues which provided more detailed allergen information would be more accommodating
and caring towards FA/FI consumers (Box 2A and 2B). For some participants, the experience
of poor written resources was variously a source of frustration, annoyance and anxiety; which
potentially reduced their enjoyment in the entire eating out experience and caused them to
avoid certain venues or eating out as a whole (Box 2C and 2D).

Preferences regarding written information provision
Within the context of the new legislation and more generally, participants had clear, though
varied ideas on how best to convey allergen information in a written /visual format. As a
basic principle, the overwhelming majority of respondents believed that written information
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regarding food allergen content in meals should be readily available. Ideally, information provi-
sion requiring minimal effort on the part of the consumer, whilst avoiding the potential risk of
reliance on staff as intermediaries in information provision, was desired (Box 3A). Expectations
regarding the levels of complexity and detail for that information differed however. Many
advocated the use of abbreviations or symbols (Box 3B and 3C), or a simple notification invit-
ing further enquiries (Box 3D); whilst others appreciated more detailed allergen information
provided as a section within the menu or as a separate and comprehensive written resource
(Box 3E and 3F).

Although many participants requested a more detailed menu, it was also recognised that the
inclusion of such detail might pose practical problems for menu presentation and readability;
particularly in the case of comprehensive ingredient lists within main menus. A minority of
participants also raised concerns about their own ability to identify and recognise the relevant
allergens listed (Box 3G). Similar reservations in relation to the use of abbreviations/symbols
as a more simplified form of allergen warning were also highlighted. Although this was a
preferred method of information delivery for many, a small number of respondents raised

Box 1. Use of written information.
Preparation for eating out:
1. I’ll look usually online—I thank God for the internet—at what their menu is. As I

said, before we went to (European restaurant), I’d decided. . .I’d looked it up online
and looked at their menu and gone, right, and I know I had a penne pasta dish. . ..so I
knew that one was going to be fine. (A14 G2 S: Milk)

2. If you’re going in a few days, you can Google what the recipe is sort of thing, a rough
guide, and you think, mm, that’s okay, and then you just reiterate when you get there,
right, I’m allergic to this. So, you know, it’s just basically Googling things. . . (A39 G1
W: Peanuts, tree nuts, celery)

3. We look in the windows and we try and read, they’ll put a sample menu or whatever,
or outside and you try and read what kind of things are in there and if you can see
that there is something that you think would be okay then it’s worth a try. (P1 G1 E:
Peanuts, tree nuts, milk)

In the venue:
1. . . .I’d look at the menu. . ... I’d sort of look at the list, oh, yeah, I like that one, and

then I’d look underneath, which would tell me the ingredients, most times, with most
of them, and then I’d order it. (A6 G1 E: Peanuts, tree nuts, cereals containing gluten)

2. . . .it’s fine because it (the menu) normally gives me, 9 times out of 10, it will tell me
what’s in the food. So, if I go to a restaurant and there’s a fish, it will tell me how. . .it
will normally say “Cooked with a white wine sauce” or cooked with whatever. It’ll say
how it’s served. (A23 G2 NI: Milk)

3. Well pizza (chain outlet) . . ..have the thing on the menu that says if you want to make
sure of anything else in the ingredients, take a picture of this QR code, and if you take
a picture of the QR code, it takes you to (chain outlet’s) website and you can check
yourself. (A33 G1 S: Peanuts, fish)
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questions relating to the consistent use of symbols across venues and countries, and the poten-
tial for confusion and accidental allergen ingestion that might result from the inconsistent
application of symbols or abbreviated messages.

Verbal information resources
As an inherently social experience, participants reported that the seeking of verbal information
relating to food allergens within dishes varied based on their familiarity with the eating out
venue. In regularly attended venues, where a successful track record of eating out had been
established over time, participants valued the feelings of confidence and relaxation which
resulted from their previous interactions with helpful and accommodating staff. In unfamiliar
venues, where no such prior relationships had been established and written information was
judged to be incomplete, participants used a number of cues to assess the reliability of the aller-
gen information provided by staff. Primarily, participants based these assessments on staff
knowledge and more subtle perceptions of staff interest, engagement and attitude with regard
to their dietary needs. Where staff knowledge (Box 4A and 4B) and demeanour (Box 4C and
4D) were deemed to be good, trust and confidence in the safety of their meal was raised.
Equally, the opposite was the case when knowledge (Box 4E and 4F) and demeanour (Box 4G
and 4H) was deemed to be poor.

Participants identified other factors which inspired trust or served as barriers to their per-
ceptions of staff members as reliable information resources. Younger staff members were
viewed as inherently less reliable as information resources. This was largely due to an absence
of life experience, and the potential for a lack of personal investment in their appointed roles.
For some, this perceived lack of reliability did not necessarily lie with young frontline staff per
se, but pointed instead to a potential systemic problem relating to eating out establishments as
a whole. Better training was thought to hold the key to greater levels of trust and confidence in
the information provided by staff.

Box 2. Adequacy of written resources.
1. I think it was in (chain restaurant). . ..they’ve just started doing a gluten-free

burger. . ..with a gluten-free bun, and they even said. . .we try our best to avoid cross-
contamination. . . So, when they actually mention that, it’s kind of reassuring that, oh,
they actually know what they’re doing. (A13 G2W: Cereals containing gluten)

2. . . .if it’s clearly labelled and I don’t have to be the one getting someone to search
through a file or go and ask a chef. It makes a massive difference. You just feel com-
fortable. (A56 G1 E: Egg)

3. Very poor. . .I think they ought to provide more information. It’s like they brought
out that thing with calories now. They put the calories next to the menu, the meal. It’s
a good idea but they should do that for allergies as well. A lot of places don’t do that.
(P12 G2W: Peanuts, tree nuts, milk)

4. British restaurants and those sorts of things, they just add wheat to absolutely every-
thing, so it’s impossible. . ...Things like that really aggravate me, and you find, particu-
larly in restaurants, like the list of ingredients, it’s just not adequate. (A60 G1 E:
Peanuts, tree nuts, cereals containing gluten)

Allergen Information PreferencesWhen Eating Out

PLOS ONE | DOI:10.1371/journal.pone.0156073 May 25, 2016 7 / 12



Whilst a minority of participants sought verbal information as a safety clarification in addi-
tion to written information resources, the majority reported a sense of reluctance and embar-
rassment when making enquiries of staff. Although asking questions of staff was seen as a
necessity by many participants; for others the perceived embarrassment of asking staff for fur-
ther information led to self-imposed limitations in food selections, or unnecessary risk taking.

Discussion
Written information of sufficient quality was used as a baseline resource which liberated FA/
FIs to make their food selections independently and without recourse to other information
seeking strategies. Beyond the written resource itself, FA/FIs inferred a wider message of
‘understanding’ on the part of venues that provided adequate written allergen information,
and were reassured by notices encouraging customers to ask staff about the allergen content
of foods. This implied awareness gave FA/FIs permission to ask questions of staff with the

Box 3. Preferences for written information.
1. If you’re going to be providing information, provide the information—don’t make the

customer go and ask for it. . .Human beings are human and they make mistakes. . . In
a busy restaurant where people are talking to you, you know, you could be given the
wrong information actually, so I would like that information provided in written form
somehow. . ..I wouldn’t want to have to ask for it. (A52 G1 S: Tree nuts, cereals con-
taining gluten)

2. . . .they’ve got the “V” and the “N” on the menu, it would need to be a symbol-based
thing, I think. . ... Because if you. . .had a particular allergy, you would just be scanning
the menu for that particular symbol or letter or whatever it may be. I think that would
be far more useful than having the huge long list of every ingredient. (A7 G1 E: Pea-
nut, tree nuts)

3. All it’s got to have is a GF next to it and I’m happy. Or even if it says ‘not GF’. It
would be better. . .I think that would be really, really useful, and if it doesn’t do that
then I feel like I’m a pain. (P5 G2 E: Cereals containing gluten)

4. . . .if they just had a nice wee clear “We supply gluten-free” or “Ask our staff”, you
know, to provide a list. . .if you do have any form of intolerances, and we can leave
any ingredients out or something. (A30 G3 NI: Cereals containing gluten)

5. . . .the menu, that “Oh, we’ve got a gluten-free section,”. . .that is something that they
can start doing more, because some people may be embarrassed to talk about it and,
you know, not. . .ask the question. (A4 G2 E: Cereals containing gluten)

6. . . .they have the list on every single item in there—you know, dressings. . .sauces. . .all
the allergy ingredients information, is listed on there. So. . .you know what you’re get-
ting and you know exactly what’s in everything. . ..and they update it as well. . .so
that’s brilliant. (A39 G1W: Peanuts, tree nuts, celery)

7. I would prefer a simple description, but I have been in restaurants where. . .I’m not
too sure what it means. . .They maybe list about six different ingredients and. . .I can
recognise so many of them, and some of them, I’m not too sure about. (A20 G1 NI:
Peanuts, tree nuts)
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expectation of an informed response; and without fear of embarrassment. At its best, accurate
and trustworthy food allergen information delivered verbally by staff also enhanced FA/FI’s
eating out experience. Judgements regarding the potential for accidental exposure to food aller-
gens were contingent on subtle social cues suggestive of staff knowledge; and were assessed by
FA/FIs accordingly. Where doubts surrounding verbal allergen information occurred, FA/FIs
retreated to their default position of reliance on written information resources, and in turn lim-
ited the potential variety of venues and food options available to them as a result. However,
with adequate written allergen information, and the positive interactions of reliable allergen-
aware staff; FA/FIs experienced an increase in trust and loyalty to eating out/takeaway venues
concerned.

Box 4. Staff knowledge and demeanour.
1. The (Asian restaurant), as I said, they done gluten-free. They were able to offer an

alternative to soy sauce and everything. So, she was able to say, ‘Well, you can’t have
noodles but you can have rice noodles.’ So, she was actually more knowledgeable than
me on coeliac, so that was good. (A48 G2 S: Cereals containing gluten)

2. (Sandwich chain) are usually quite good because I. . .went to one a couple of years ago
now, and I said, “Oh can I have that, but I’m allergic to cucumbers so you’re going to
have to completely. . .” you know, and she said, “Well, that’s cut in the same machine,
so you can’t have that.” So, they kind of know. . .what’s cut what and what’s doing
what. So, (Sandwich chain) are quite good for knowing what’s in the products and
stuff. (A39 G1W: Peanuts, tree nuts, celery)

3. You get some people that are quite perky and cheery and. . .Also, asking specifically as
well. . . So, I’d say, like I might accidently say “No milk” and they’d be like “Do you
also not want cheese?” or “No prawns” and they’re like, “Are you okay with..?” you
know, this other thing. So, you know, you get some people that are quite on the ball in
that sense. (A11 G1 S: Milk, Crustaceans)

4. . . .if a waiter is really keen on like listening and just writing all the ingredients, just to
make sure she speaks or he speaks to the chef. So, yeah, just basically communication
and the way they treat those things. (A9 G1 E)

5. The trust is in the staff, to begin with. I mean, they’re your first contact, aren’t they? If
they have knowledge of the food, then I’m quite confident. If they have no knowledge
of the food, then I think I’m not coming here again. (A18 G3 E: Milk)

6. Some do say, “What do you mean, dairy, what do you mean?” and I say cream, cheese,
milk, anything like that, and. . .what makes me laugh, people think I’m going to be
allergic to mayonnaise because it’s from the eggs, and. . .I said, “Actually, it’s not
dairy, even though it’s from the hen, it’s not dairy, it’s not a cow. . . (A26 G2 E: Milk)

7. There’s been times in the past when I know. . .I can read people, and I know that
they’re thinking “Oh, for God’s sake, this is a fad!” sort of thing, you know, and it’s
not good enough. (A18 G3 E: Milk)

8. I’ve had them just shrug their shoulders and say “I don’t know.” “Well, does the chef
know?” “I don’t think he will,” you know, sort of thing. . .and you’re thinking, you’re
joking. . .! (A53 G2 E: Cereals containing gluten)
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Fundamental to FA/FI’s concerns surrounding allergen information provision when eating
out, was the need for constant vigilance to ensure allergen avoidance, balanced against a wish
to avoid ‘drawing attention’ [16]. EU FIC (1169/2011) legislation has the potential to address
these issues by making the provision of food allergen information mandatory, thereby validat-
ing and normalising food allergies and intolerances. By empowering FA/FIs with the right to
ask and expect adequate information provision, it is to be hoped that the latter fear of embar-
rassment and resultant social isolation will be reduced [14, 17].

Given that strict allergen avoidance is necessary for many FA/FIs [28, 18] and the risk of
food allergen exposure when eating out is high [4], our research indicates that FA/FIs clearly
have no coherent set of preferences for the delivery of allergen information within an eating
out setting. At its best, legislators should aim to cater for this diversity of preferences by recom-
mending a combination of written and face to face allergen information provision to accom-
modate the varying needs and preferences of FA/FI populations. Food providers can play a
crucial role in meeting FA/FI’s needs through the provision of clear written allergen informa-
tion, increased allergen-awareness training for staff, and effective communication mechanisms
between food preparation and serving areas. Alongside written information, our results indi-
cate that staff use of simple, proactive face to face strategies to make enquiries and reassure
customers, is favoured by FA/FIs. For example, training staff to ask diners about any food sen-
sitivities from the outset, would convey allergen awareness, and would likely diminish much of
reticence exhibited by FA/FIs within this study and in wider literature [14, 16].

In recognising the insights gained through the in-depth analysis of FA/FIs information pref-
erences when eating out, we also acknowledge the limitations of the study. Given that we were
seeking to understand the perspectives of those with both FA and FI it was necessary to use
self-report measures to assess FA/FI status. Although this was done through the careful appli-
cation of strict symptom-based FA/FI criteria; the assignment of some participants presented a
challenge. However accuracy of allocation was less critical within the remit of the current study
which sought a broader perspective on FA/FI populations’ preferences for written and/or ver-
bal food allergen information when eating out. Due to the qualitative nature of our research we
were also unable to account for the impact of demographic factors such as sex, age and region
of residence within the UK. These factors may have affected FA/FI’s preferences in terms of
allergen information provision and willingness to communicate with staff.

Conclusion
In light of EU legislation requiring that eating out providers supply consumers with informa-
tion regarding the allergen content of their foods, this study is the first to gain in-depth insights
into FA/FI consumers’ preferences for the provision of allergen information when eating out
or ordering takeaway foods. Findings indicate that FA/FI consumers were often ambivalent or
conflicted in their preferences for written and verbal allergen information provision. FA/FIs
overwhelmingly favoured tangible, written information in the first instance; and adequate writ-
ten information often led to an implicit trust in subsequent verbal information. Where written
information was limited, FA/FIs depended on social cues to assess the reliability of verbal infor-
mation resources, and defaulted to tried and tested allergen avoidance strategies when these
were deemed unreliable. Understanding the subtle negotiations and difficulties encountered by
FA/FIs when eating out can serve as a guide for legislators and food providers; by encouraging
the provision of clear written and verbal allergen information, and the training of proactive,
allergen aware staff. This, in tandem with legally enforceable requirements for food allergen
information provision provided by the EU legislation, paves the way for FA/FIs to feel more
confident in their eating out choices; and to experience a safer eating out experience.
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ABSTRACT  
Dining outside of the home can be difficult for persons with food allergies who must rely on restaurant staff to properly prepare                      
allergen-free meals. The purpose of this study was to understand and identify factors associated with food allergy knowledge and                   
attitudes among restaurant managers, food workers, and servers. This study was conducted by the Environmental Health                
Specialists Network (EHS-Net), a collaborative forum of federal, state, and local environmental health specialists working to                
understand the environmental factors associated with food safety issues. EHS-Net personnel collected data from 278 randomly                
selected restaurants through interviews with restaurant managers, food workers, and servers. Results indicated that managers, food                
workers, and servers were generally knowledgeable and had positive attitudes about accommodating customers’ food allergies.               
However, we identified important gaps, such as more than 10% of managers and staff believed that a person with a food allergy                      
can safely consume a small amount of that allergen. Managers and staff also had lower confidence in their restaurant’s ability to                     
properly respond to a food allergy emergency. The knowledge and attitudes of all groups were higher at restaurants that had a                     
specific person to answer food allergy questions and requests or a plan for answering questions from food allergic customers.                   
However, food allergy training was not associated with knowledge in any of the groups but was associated with manager and                    
server attitudes. Based on these findings, we encourage restaurants to be proactive by training staff about food allergies and                   
creating plans and procedures to reduce the risk of a customer having a food allergic reaction.  
Key words: Food allergies; Food allergy attitudes; Food allergy knowledge; Food safety; Restaurants  
Food allergies are a growing public health and food safety concern affecting an estimated 15 million U.S. residents,                  
including 1 in every 13 children (8). A food allergic reaction occurs when the immune system overreacts to the                   
proteins in food (2). Currently, the only way to prevent a food allergic reaction is strict avoidance of the allergen                    
(15). Eight foods are responsible for approximately 90% of all food allergic reactions in the United States: milk,                  
eggs, fish, shellfish, wheat, tree nuts, peanuts, and soybeans (8). Symptoms of an allergic reaction range from mild                  
skin rashes to severe, potentially life-threatening anaphylactic reactions (10). In the case of anaphylactic reactions,               
administration of epinephrine within minutes is crucial to survival (15). Food-related anaphylaxis is responsible for               
approximately 30,000 emergency room visits, 2,000 hospi- talizations, and 150 deaths each year in the United States                 

(13).A significant number of food allergic reactions occur in restaurants. A survey at the 2007 Food Allergy &  

Anaphylaxis Network conference (14) found that 34% of the 294 respondents had experienced at least one food                 
allergic reaction in a restaurant, and of those, 36% had experienced at least three reactions. Another study revealed                  
that nearly half of fatal food allergic reactions over a 13-year period were caused by food from a restaurant or other                     
food service establishment (15). An investigation of peanut and tree nut allergic reactions in restaurants or other food                  
service establishments found that in 45% of these cases, the food allergic customers had alerted the restaurant to their                   
allergy in advance (9). The same investigation revealed that in 78% of the episodes, someone in the establishment                  
knew that the food contained the allergen as an ingredient.  
Managers, food workers, and servers all play unique and crucial roles in preventing food allergic reactions in their                  
restaurants. Managers can provide food allergy training for staff and develop plans for serving food allergic                
customers. Food workers can become educated about allergens and methods to ensure allergen-free food preparation.               



Servers can accurately describe menu items to the customer and alert  
* Author for correspondence. Tel: 770-488-7652; Fax: 770-488-  

the manager and kitchen staff to requests for allergen-free 7310; E-mail: tradke@cdc.gov.  

meals. Miscommunication between any of these groups can  
result in an unsafe meal being served (3). Benefits to          
restaurants that consistently provide safe meals to food        
allergic customers include preventing harm to their       
clientele, avoiding lawsuits, and gaining the loyal patronage        
of the food allergic community.  

A key to preventing food allergic reactions in        
restaurants is understanding manager, food worker, and       
server food allergy knowledge, attitudes, and practices.       
Several studies have been conducted to examine these        
topics collectively (1, 3, 5, 6, 11, 12). However, the          
measures used in these studies have been limited with         
regard to food allergy attitudes and practices. All studies         
either included a regional or convenience sample (1, 6, 11)          
or were conducted outside of the United States (3, 5, 11,           
12); thus, the generalizability of their results must be         
considered.  

In 2014, the Centers for Disease Control and        
Preven- tion’s (CDC) Environmental Health Specialists      
Network (EHS-Net) conducted a study on restaurant       
manager and staff (food workers and servers) food allergy         
knowledge, attitudes, and practices. Our measures of       
knowledge, attitudes, and practices were comprehensive      
and were primarily based on the Food Allergy Research         
and Education guidance document ‘‘Welcoming Guests      
with Food Allergies’’ (7). EHS-Net also collected data in         
six demographically diverse sites, providing good      
geographic coverage of the United States (Northeast, South,        
Midwest, West). The goals of this study were threefold: (i)          
describe restaurant manager and staff food allergy       
knowledge, attitudes, and practices; (ii) compare      
knowledge, attitudes, and practices among managers and       
staff; and (iii) identify factors associated with food allergy         
knowledge, attitudes, and practices. This article primarily       
focuses on knowledge and attitudes. Complete practice data        
will be published at a later date.  

MATERIALS AND METHODS  

EHS-Net is a network of environmental health specialists        
and epidemiologists who conduct research designed to identify        
and understand environmental factors associated with foodborne       
illness outbreaks and other food safety issues. EHS-Net is a          
collaborative project of the CDC, the U.S. Food and Drug          
Administration, the U.S. Department of Agriculture, and state and         
local health departments. At the time this study was conducted,          

six state and local health departments were funded by CDC to           
participate in EHS-Net. The state and local health departments         
(EHS-Net sites) were in California, Minnesota, New York, New         
York City, Rhode Island, and Tennessee.  

Sample. For this study, we used a random sample from a           
nonrandomly selected cluster (i.e., site). In each site, EHS-Net         
personnel chose an area, based on convenience (reasonable travel         
distance), in their jurisdiction to recruit restaurants for study         
participation through telephone calls. SAS version 9.3 (SAS        
Institute, Cary, NC) was used to select a random sample of           
restaurants from population lists of restaurants in those areas.         
Data collectors (EHS-Net personnel) collected data in       
approximately 50 randomly selected restaurants per site. For this         
study, restaurants were defined as facilities that prepare and serve          
food or beverages to customers and are not institutions, food carts,           
mobile food units, temporary food stands, supermarkets,       
restaurants in supermarkets,  
or caterers. Only restaurants with English-speaking managers 
were included in the study.  

Data collection. Data were collected from January 2014        
through February 2015. The institutional review boards of the         
participating EHS-Net site health departments approved the study        
protocol. We did not collect any data that could identify          
individual restaurants, managers, food workers, or servers. All        
data collectors participated in training designed to increase data         
collection accuracy and consistency. Data collectors solicited       
restaurant participation by contacting randomly selected      
restaurants within a specified geographic location via telephone        
using a standardized recruiting script.  

After obtaining permission from the restaurant manager,       
data collectors conducted an on-site interview with a manager         
(worker with authority over the kitchen), food worker (worker         
who primarily prepares or cooks food), and server (worker who          
primarily takes orders or serves food to customers). To increase          
participation and cooperation, data collectors asked the manager        
to choose the food worker and server to be interviewed. Manager           
interviews lasted approximately 20 min and were focused on         
characteristics of the restaurant (e.g., chain versus independent        
ownership and number of meals served in a typical day) and the            
manager (e.g., years of experience in current restaurant and         
whether they had been food safety certified). Food worker and          
server interviews lasted approximately 12 min each and were         
focused on food worker and server characteristics (e.g., highest         
level of education and whether they had received food allergy          
training in their current restaurant).  

Interviewers asked 19 questions to assess manager, food        



worker, and server food allergy knowledge (e.g., identifying        
major food allergens and knowing what to do when a customer           
has a bad food allergic reaction). Five questions (e.g., should          
servers be knowledgeable about food allergies and should        
restaurants try to meet food allergic customers’ special requests)         
were scored on a Likert scale to assess staff food allergy attitudes.            
Another 13 to 22 questions (e.g., whether the restaurant has a plan            
for answering questions from food allergic customers and whether         
the restaurant has a specific person on duty to handle food allergy            
questions and requests) were used to assess food allergy practices.          
Data collectors also observed the restaurant and examined its         
menu to assess additional restaurant characteristics (e.g., highest        
priced food item and number of critical violations on the          
restaurant’s last inspection) and food allergy documentation (e.g.,        
whether the menu mentioned anything about allergens and        
whether documentation about allergens was available in the        
kitchen area).  

Data analysis. We initially created knowledge and attitude        

scores for each participant group (i.e., manager, food worker, and          
server). For the knowledge score, we summed the number of          
correct answers (out of 19) and used each group’s median score to            
dichotomize the participants as having more or less knowledge.  

For the attitude score, we assigned point values to each          
response as follows: strongly disagree 1⁄4 1, disagree 1⁄4 2,          
unsure 1⁄4 3, agree 1⁄4 4, and strongly agree 1⁄4 5. We then             
averaged each participant’s response to the five attitude questions.         
We used each group’s median score to divide participants into          
those having relatively positive or less positive attitudes.  

We used one-way analyses of variance (ANOVAs) to test         
whether groups were significantly different (P 0.05) in knowledge         
and attitude scores. We then conducted univariate descriptive        
analyses of restaurant, manager, food worker, and server        
characteristics; food allergy knowledge, attitudes, and practices;       
and food allergy documentation. Some continuous  
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variables were recoded to provide approximately even groups to         
facilitate interpretation. For example, managers’ experience was       
split into ,4 years (52.0%) and !4 years (48.0%). We next           
conducted a series of simple logistic regressions to examine         
associations between potential explanatory variables (restaurant,      
manager, food worker, and server characteristics; food preparation        
and service practices; and allergen documentation) and each        
outcome variable (knowledge and attitude scores) for managers,        
food workers, and servers (data not shown).We then created         
multiple logistic regression models for each group and outcome         
using a forward selection criterion (entrance criterion of P 0.10)          
to further explore the relationship between 20 potential        
explanatory variables and the outcomes. We choose P 0.10 to          
allow for more inclusiveness, given the relative exploratory nature         
of these analyses. We used SAS version 9.3 for all analyses.  

RESULTS  

Restaurant characteristics. Of the 1,307 restaurants      
contacted for participation in the study, 852 fit the study          
definition, and 278 (32.6%) of those agreed to participate         
(Table 1). Manager interview data indicated that 60.1% of         
the participating restaurants were independently owned.      
Data collectors classified 56.9% of the restaurants as either         
quick service (e.g., fast food), fast casual service, or takeout          
only. Manager interview data indicated that 54.3% of the         
restaurants had complex food preparation processes (i.e.,       
preparation that includes holding food beyond same day        
service or some combination of holding, cooling, reheating,        
and freezing). Additionally, 64.1% had American (noneth-       
nic) menus, 29.7% served more than 300 meals in a typical           

day, 50.5% had three or more managers, 50.7% employed         
more than 10 workers, 25.5% had a food item priced more           
than $20, and 23.0% were cited for more than one critical           
violation on the last inspection.  

Manager, food worker, and server characteristics.      
Interview data from the 277 managers indicated that 66.4%         
were male, 81.2% spoke English as their primary language,         
61.0% had some college education or more, 48.0% had         
been working at the restaurant for at least 4 years, and           
80.8% had been food safety certified (Table 1). Less than          
half (44.7%) of managers had received training on food         
allergies while working at their current restaurant, and        
27.8% did not recall serving any meals to food allergic          
customers in the past month.  

Interview data from the 211 food workers indicated        
that 67.3% were male, 77.7% spoke English as their         
primary language, 37.0% had some college education or        
more, and 50.7% had been working at the restaurant for at           
least 2 years (Table 1). Less than half (44.1%) had received           
food allergy training while working at their current        
restaurant, and 21.0% did not recall preparing any meals for          
food allergic customers in the past month.  

Interview data from the 156 servers indicated that        
72.9% were female, 85.9% spoke English as their primary         
language, 50.0% had some college education or more, and         
52.6% had been working at the restaurant for at least 2           
years (Table 1). Only 33.5% had received training on food          
allergies while working at their current restaurant, and  



12.6% did not recall serving any meals to food allergic 
customers in the past month.  

Practices and observations. According to manager      
interview data, 70.8% percent of the restaurants had a plan          
for answering questions from food allergic customers       
(Table 2). Approximately half (53.3%) of the restaurants        
typically had a specific person on duty to handle food          
allergy questions and requests. Data collectors found that        
22.0% of menus mentioned allergens. In 55% of these         
menus, the allergen information was a note for the customer          
to inform the restaurant whether they or someone with them          
had a food allergy. Food allergen documentation was        
available in the front of the restaurant (areas accessible to          
customers or the dining area) and the kitchen area in 23.1           
and 36.3% of restaurants, respectively.  

Manager, food worker, and server knowledge.      
Overall, managers correctly identified peanuts (95.0%),      
milk and dairy (91.0%), shellfish (92.4%), and eggs        
(81.6%) as major allergens (Table 3). Managers also        
recognized that trouble breathing (97.1%), hives or rash        
(98.2%), and swelling of tongue and throat (97.5%) are         
symptoms of an allergic reaction to food. Nearly all         
managers knew to call 911 (99.3%) when a customer has a           
bad food allergic reaction, such as trouble breathing.        
Managers (95.0%) knew that a person who eats food they          
are allergic to can die, and 92.8% of managers correctly          
said that taking a food allergen out of a meal after the meal             
had been prepared is not a way to make it safe for a food              
allergic customer. However, more than 1 in 10 managers         
(11.9%) incorrectly believed that a person allergic to a         

specific food ingredient can safely eat small amounts of         
that food.  

Food workers also correctly identified peanuts      
(95.3%), milk and dairy (88.2%), shellfish (90.5%), and        
eggs (77.7%) as major allergens (Table 3). Food workers         
recognized trouble breathing (96.7%), hives or rash       
(97.2%), and swelling of tongue and throat (95.7%) as         
symptoms of an allergic reaction to food. Nearly all         
workers knew to call 911 (98.1%) when a customer has a           
bad food allergic reaction, such as trouble breathing. Food         
workers (94.8%) knew that a person who eats food they are           
allergic to can die, and 91.5% of food workers correctly          
said that taking a food allergen out of a meal after the meal             
has been prepared is not a way to make it safe for a food              
allergic customer. However, more than 1 in 10 food         
workers (11.8%) incorrectly believed that a person allergic        
to a specific food ingredient can safely eat small amounts of           
that food.  

Servers correctly identified peanuts (95.5%), milk      
and dairy (93.0%), shellfish (94.2%), and eggs (72.4%) as         
major allergens (Table 3). Servers also recognized trouble        
breathing (99.4%), hives or rash (100%), and swelling of         
tongue and throat (100%) as symptoms of an allergic         
reaction to food. All servers knew to call 911 (100%) when           
a customer has a bad food allergic reaction, such as trouble           
breathing. Servers (97.4%) knew that a person who eats         
food they are allergic to can die, and 93.0% of servers           
correctly said that taking a food allergen out of a meal after            
the meal has been prepared is not a way to make it safe for              
a food  
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TABLE 1. Descriptive data on restaurant, manager, and 
staff characteristics  

Parameter n %  

Restaurant 
characteristicsa  

Restaurant type (N 1⁄4 
276)  

Chain 110 39.9 Independent 166 60.1 Service type (N 1⁄4 
276)b  

Full service casual or fine dining 119 43.1 Quick service, fast 
casual service, or takeout  

only 157 56.9 Establishment type (N 1⁄4 278)b  

Prep serve or cook serve 127 45.7 Complex 151 54.3 Menu 

type (N 1⁄4 276)  
American 177 64.1 Non-American 99 35.9 No. of meals served 

in a typical day (N 1⁄4 266)  
1–100 95 35.7 101–300 92 34.6 .300 79 29.7 No. of managers 

or persons in charge that work  
in this restaurant (N 1⁄4 277) ,3 137 49.5 !3 140 50.5 No. of 

workers other than managers that work  
in this restaurant (N 1⁄4 272) 10 134 49.3 .10 138 50.7 

Highest priced food item on the menu (N 1⁄4  
267)b ,$10 95 35.6 $10–$20 104 38.9 .$20 68 25.5 No. of 

critical violations received after the last  
inspection (N 1⁄4 278)b 0 134 48.2 1 80 28.8 .1 64 23.0 

Manager characteristicsa  

Sex (N 1⁄4 



277)  
Male 184 66.4 Female 93 33.6 Primary language spoken (N 1⁄4 

277)  
English 225 81.2 Other 52 18.8 Highest level of education (N 

1⁄4 277)  
High school diploma or less 108 39.0 Some college or more 

169 61.0 Experience as a manager in this restaurant (N 1⁄4  
277) ,4 yr 144 52.0 !4 yr 133 48.0 Ever been food safety 

certified (N 1⁄4 276)  
Yes 223 80.8 No 53 19.2 Received training on food allergies 
while working at this restaurant (N 1⁄4 275) Yes 123 44.7 No 
152 55.3  

allergic customer. However, more than 1 in 10 servers         
(11.5%) incorrectly believed that someone allergic to a        
specific food ingredient can safely eat small amounts of         
that food.  

TABLE 1. ContinuedParameter n %  

customers in the past month (N 1⁄4 263) 0 73 27.8 1–10 115 
43.7 .10 75 28.5 Food worker characteristicsc  

Sex (N 1⁄4 
211)  
Male 142 67.3 Female 69 32.7 Primary language spoken (N 1⁄4 

211)  
English 164 77.7 Other 47 22.3 Highest level of education (N 

1⁄4 211)  
High school diploma or less 133 63.0 Some college or more 78 

37.0 Experience in this restaurant (N 1⁄4 207)  
,2 yr 102 49.3 !2 yr 105 50.7 Received training on food 
allergies while working at this restaurant (N 1⁄4 209) Yes 86 

41.1 No 123 58.9 No. of meals prepared for food allergic  
customers per month (N 1⁄4 195) 0 41 21.0 1–10 105 53.9 

.10 49 25.1 Server characteristicsd  

Sex (N 1⁄4 
155)  
Male 42 27.1 Female 113 72.9 Primary language spoken (N 1⁄4 

156)  
English 134 85.9 Other 22 14.1 Highest level of education (N 

1⁄4 156)  
High school diploma or less 78 50.0 Some college or more 78 

50.0 Experience in this restaurant (N 1⁄4 156)  
,2 yr 74 47.4 !2 yr 82 52.6 Received training on food allergies 
while working at this restaurant (N 1⁄4 155) Yes 52 33.5 No 
103 66.5 No. of meals served to food allergic  

customers per month (N 1⁄4 151) 0 19 12.6 1–10 97 64.2 .10 
35 23.2  

a Data were obtained from manager interviews, unless otherwise  

noted. b Data were obtained from data collector 

observations. c Data were obtained from food worker 

interviews. d Data were obtained from server 

interviews.  

noted. b Data were obtained from data collector 

observations. c Data were obtained from food worker 

interviews. d Data were obtained from server 

interviews.  
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No. of meals served to food allergic  



Comparisons of manager, food worker, and server       
knowledge scores. All three groups had similar knowledge        
scores (Table 4). Median knowledge scores were 13 for         
managers (mean 1⁄4 13.7, SD 1⁄4 2.0, n 1⁄4 277), 12 for            
food workers (mean 1⁄4 13.0, SD 1⁄4 2.5, n 1⁄4 211), and            
13 for servers (mean 1⁄4 13.5, SD 1⁄4 2.2, n 1⁄4 156).  

The overall ANOVA model suggested significant      
differences between groups (F2,641 1⁄4 7.45, P , 0.001). Post          
hoc tests revealed that managers (mean 1⁄4 13.75, SD 1⁄4          
2.01, n 1⁄4 277) had significantly higher knowledge scores         
than did food workers (mean 1⁄4 12.96, SD 1⁄4 2.50, n 1⁄4            
211). Servers had a mean score of 13.46 (SD1⁄42.21,         
n1⁄4156), and their scores were not significantly different        
from those of managers or workers.  

Multiple logistic regression of manager, food      
worker, and server knowledge. A multiple logistic       
regression analysis identified two characteristics that were       
significantly associated with manager food allergy knowl-       
edge (Table 5). Managers in restaurants that served more         
than 10 meals to allergic customers in the past month had           
greater odds of having a higher food allergy knowledge         

score than did managers in restaurants that served 10 or          
fewer such meals. Managers in restaurants that had a         
specific person to answer food allergy questions and        
requests had greater odds of having a higher food allergy          
knowledge score than did those managers in restaurants        
without such a person.  

A multiple logistic regression analysis identified      
three characteristics that were significantly associated with       
server food allergy knowledge (Table 5). Servers in        
restaurants with a specific person to answer food allergy         
questions and requests had greater odds of having a higher          
food allergy knowledge score. Servers in full service        
restaurants had greater odds of having a higher food allergy          
knowledge score than did servers in quick service        
restaurants. Servers in restaurants that served more than        
300 meals in a typical day had greater odds of having a            
higher food allergy knowledge score than did servers in         

restaurants that served 300 meals or less.Manager, food        

worker, and server attitudes. Man- agers (97.5%) agreed or         

strongly agreed that servers should be knowledgeable about        
food allergies (Table 6). Nearly all managers (99.6%)        
agreed or strongly agreed that kitchen staff should be         
knowledgeable about food allergies. Managers (91.3%)      
agreed or strongly agreed that restaurants should try to meet          
food allergic customers’ special requests. Most managers       
(87.4%) also agreed or strongly agreed that their restaurant         
could easily meet food allergic customers’ special requests.        
However, fewer managers (70.7%) agreed or strongly       
agreed that the staff in their restaurant would know what to           
do if a customer had a bad food allergic reaction.  

All food workers (100%) agreed or strongly agreed        
that servers should be knowledgeable about food allergies        
(Table 6). Food workers (99.5%) agreed or strongly agreed         
that kitchen staff should be knowledgeable about food        
allergies. Food workers (97.1%) also agreed or strongly        
agreed that restaurants should try to meet food allergic         
customers’ special requests. Most food workers (92.9%)       
agreed or strongly agreed that their restaurant could easily         
meet food allergic customers’ special requests. However,       
only 74.4% of food workers agreed or strongly agreed that          
the staff in this restaurant would know what to do if a            
customer had a bad food allergic reaction.  

All servers (100%) agreed or strongly agreed that        
servers should be knowledgeable about food allergies       
(Table 6). Servers (100%) also unanimously agreed or        
strongly agreed that kitchen staff should be knowledgeable        



about food allergies. Nearly all servers (98.1%) agreed or         
strongly  

273) Yes 60 22.0 No 213 78.0 Documentation in the front 
of the house  
(areas accessible to customers) or dining area about allergens 
(N 1⁄4 277) Yes 64 23.1 No 213 76.9 Documentation about 

allergens in the kitchen  
area (N 1⁄4 278) Yes 101 36.3 No 177 63.7  

a Data were obtained from manager interviews. b Data 

were obtained from data collector observations.  
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A multiple logistic regression analysis identified      
four characteristics that were significantly associated with       
food worker food allergy knowledge (Table 5). Food        
workers in restaurants with a plan for answering questions         
from food allergic customers had greater odds of having a          
higher food allergy knowledge score than did workers in         
restaurants with no such plan. Female food workers had         
greater odds of having a higher food allergy knowledge         
score than did male food workers. Food workers with at          
least 2 years of experience in the restaurant had greater          
odds of having a higher food allergy knowledge score than          
did food workers with less experience. Food workers in         
restaurants in which the highest priced food item was         
between $10 and $20 had greater odds of having a higher           
food allergy knowledge score than did those workers in         
restaurants in which the highest priced food item was less          
than $10.  

TABLE 2. Descriptive data on food allergy practices and 
restaurant environment observations  

Parameter n %  

Practices
a  

Restaurant has plan for answering questions  
from food allergic customers (N 1⁄4 267) Yes 189 70.8 No 

78 29.2 Specific person typically on duty to handle  
food allergy questions and requests (N 1⁄4 276) Yes 147 
53.3 No 129 46.7  

Observations
b  

Menu shows anything about allergens (N 
1⁄4  

273) Yes 60 22.0 No 213 78.0 Documentation in the front 
of the house  

agreed that restaurants should try to meet food allergic         
customers’ special requests. Most servers (93.0%) agreed       
or strongly agreed that their restaurant could easily meet         
food allergic customers’ special requests. However, only       



three- quarters of servers (75.7%) agreed or strongly agreed         
that the staff in their restaurant would know what to do if a             
customer had a bad food allergic reaction.  

Comparisons of manager, food worker, and server       
attitude scores. The three participant groups had approx-        
imately equivalent median attitude scores: 4.2 for managers        
(mean1⁄44.3, SD1⁄40.5, n1⁄4277), 4.2 for food workers       
(mean 1⁄4 4.4, SD 1⁄4 0.4, n 1⁄4 207), and 4.4 for servers             
(mean 1⁄4 4.5, SD1⁄40.4, n1⁄4155) (Table 4). Knowledge        
and attitude scores were not significantly correlated in any         
of the respondent  
groups: managers, r 1⁄4 0.06, P 1⁄4 0.317, n 1⁄4 277; food            
workers, r 1⁄4 À0.03, P 1⁄4 0.684, n 1⁄4 207; and servers, r             

1⁄4 0.04, P 1⁄4 0.653, n 1⁄4 155.  

The overall ANOVA model suggested significant      
differences between groups (F2,636 1⁄4 6.31, P 1⁄4 0.002).         
Post hoc tests revealed that servers (mean1⁄44.46,       
SD1⁄40.41, n1⁄4 155) had significantly higher attitude       
scores than did managers (mean 1⁄44.30, SD1⁄40.50,       
n1⁄4277). Food workers had a mean score of 4.39 (SD 1⁄4           
0.44, n 1⁄4 211), and their scores were not significantly          
different from those of managers or servers.  

Multiple logistic regression of manager, worker, and       
server attitudes. A multiple logistic regression analysis       
identified six characteristics that were significantly associ-  
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TABLE 3. Descriptive data on restaurant manager and staff food allergy 
knowledgea  

Questio
n  

Manager (N 1⁄4 277) Food worker (N 1⁄4 211) Server (N 1⁄4 156)  

% n % n %  

Of the following foods, which do you think are major allergens?  

Peanuts (correct) 263 95.0 201 95.3 149 95.5 Tomatoes 53 19.1 47 22.3 37 23.7 Milk or dairy (correct) 252 91.0 186 88.2 145 93.0                         
Strawberries 88 31.8 68 32.2 47 30.1 Shellfish (correct) 256 92.4 191 90.5 147 94.2 Eggs (correct) 226 81.6 164 77.7 113 72.4                       
Chocolate 64 23.1 59 28.0 27 17.3  

Which of the following are symptoms of an allergic reaction  
to food? Trouble breathing (correct) 269 97.1 204 96.7 155 99.4 Hives or rash (correct) 272 98.2 205 97.2 156 100 Headache 

154 55.6 109 51.7 72 46.2 Swelling of tongue and throat (correct) 270 97.5 202 95.7 156 100 Fever 166 59.9 122 57.8 102 65.4  

Which of the following should you do if a customer is having  
a bad food allergic reaction, such as trouble breathing? Suggest that the customer drink water 67 24.2 59 28.0 41 26.3 Call 911 

(correct) 275 99.3 207 98.1 156 100 Ask the customer if they have medicine they could take 250 90.3 193 91.5 145 93.0 Suggest that 
the customer throw up 42 15.2 28 13.3 9 5.8  

Someone with a food allergy can safely eat small amounts  
of the food they are allergic to. Yes 33 11.9 25 11.8 18 11.5 No (correct) 225 81.2 159 75.4 122 78.2 Unsure or skipped 19 6.9 27 

12.8 16 10.3  

Someone with a food allergy can die from eating the food  
they are allergic to. Yes (correct) 263 95.0 200 94.8 152 97.4 No 7 2.5 6 2.8 2 1.3 Unsure or skipped 7 2.5 5 2.4 2 1.3  

Taking a food allergen out of a meal after it has been made  
is one way to make it safe for a food allergic customer. Yes 17 6.1 12 5.7 6 3.8 No (correct) 257 92.8 193 91.5 145 93.0 Unsure 

or skipped 3 1.1 6 2.8 5 3.2  

a Responses are shown in the order they were asked. n, the number of managers and workers that affirmatively answered the question.  
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TABLE 4. Comparisons of food allergy knowledge and attitude scores by group  
Group  



ated with manager food allergy attitudes (Table 7). Managers in restaurants that served more than 10 meals to  
Mean  

food allergic customers in the past month had greater odds difference  

of having a higher food allergy attitude score than did managers in restaurants that served 10 meals or fewer.                   
Managers in restaurants with plans for answering questions from food allergic customers had greater odds of having a                  
higher food allergy attitude score. Managers in restaurants with a specific person to answer food allergy questions                 
and requests had greater odds of having a higher food allergy attitude score than did managers in restaurants without                   
such a person. Managers in restaurants that had allergen information on the menu were less likely to have a higher                    
food allergy attitude score than did managers in restaurants without this information. Managers with at least 4 years                  
of experience in the restaurant were also less likely to have a higher food allergy attitude score than were managers                    
with less experience. Managers who had received food allergy training at their restaurant had greater odds of having a                   
higher food allergy attitude score than did managers with no food allergy training.  
TABLE 5. Multiple logistic regression analysis of characteristics associated with restaurant managers, food workers, 
and servers scoring in the top 50% of food allergy knowledge scoresa  

Characteristic OR (90% CI) P  
Manager scored in top 50%b  

No. of meals served to allergic customers in the past month 0.003 1–10 vs 0 1.48 (0.89, 2.48) 0.208 .10 vs 1–10 2.33 (1.35, 4.04) 
0.011 .10 vs 0 3.45 (1.87, 6.36) 0.001 Specific person to answer food allergy questions and requests  

Yes vs no 1.71 (1.09, 2.70) 0.052 Food worker scored in top 50%c  

Restaurant plan for answering questions from food allergic customers  

Yes vs no 4.23 (2.20, 8.12) ,0.001 SexFemale vs male 3.63 (1.81, 7.26) 0.002 Experience in this restaurant  
!2 vs ,2 yr 2.60 (1.43, 4.72) 0.009 Highest priced food item on the menu 0.071 $10–$20 vs ,$10 2.72 (1.33, 5.56) 0.022 .$20 vs 

$10–$20 0.68 (0.32, 1.42) 0.389 .$20 vs ,$10 1.84 (0.80, 4.24) 0.228 Server scored in top 50%d  

Specific person to answer food allergy questions and requests  
Yes vs no 2.49 (1.33, 4.66) 0.017 Service type  

Full service vs quick service 2.71 (1.40, 5.24) 0.013 No. of meals served in a typical day 0.077 101–300 vs 1–100 1.03 (0.51, 
2.05) 0.953 .300 vs 101–300 2.54 (1.20, 5.38) 0.042 .300 vs 1–100 2.60 (1.19, 5.69) 0.045  

a Overall models were created using a forward selection criterion of P , 0.10. Variables are presented in order of steps at which 

they entered the model. OR, odds ratio; CI, confidence interval. OR . 1 indicates that the odds of the outcome (knowledge score in 

top 50%) were greater for the first mentioned category (e.g., 1 to 10) than for the second mentioned category (e.g., 0). b 
v 2 1⁄4 

17.18, df 1⁄4 3, P , 0.001, N 1⁄4 262. c 
v 2 1⁄4 30.50, df 1⁄4 5, P , 0.001, N 1⁄4 192. d 

v 2 1⁄4 16.97, df 1⁄4 4, P 1⁄4 0.002, N 1⁄4 

149.  
95% confidence interval  

Knowledge scoresa  

Manager vs food worker 0.785 (0.28, 1.29)b Manager vs server 0.292 (À0.26, 0.84) Server vs food worker 0.493 (À0.08, 1.07) 
Attitude scoresc  

Manager vs food worker À0.087 (À0.19, 0.02) Manager vs server À0.157 (À0.27, À0.04)b Server vs food worker 0.069 (À0.05, 
0.19)  

a Fisher’s b P one-way ANOVA (F2,641 1⁄4 7.45, P , 0.001).  

0.05. c Equal variance not assumed. Welch’s one-way ANOVA (F2,6361⁄4  
6.31, P 1⁄4 0.002).  



A multiple logistic regression analysis identified      

four characteristics that were significantly associated with       
food worker food allergy attitudes (Table 7). Food workers         
in restaurants with a plan for answering questions from         
food allergic customers were more likely to have a higher          
food allergy attitude score than were workers in restaurants         
without such a plan. Food workers with at least some          
college education had greater odds of having a higher food          
allergy attitude score than did workers with less education.         
Food workers in restaurants that employed fewer than five         
workers for every manager were more likely to have a          
higher food allergy attitude score than were those workers         
in restaurants with five workers or more for every manager.  
Food workers in chain restaurants had greater odds of         
having a higher food allergy attitude score than did workers          
in independent restaurants.  

A multiple logistic regression analysis identified four       
characteristics that were significantly associated with server       
food allergy attitudes (Table 7). Servers with at least some          
college education were more likely to have a higher food          
allergy attitude score than were servers with less education.         
Servers who had received food allergy training at the         
restaurant had greater odds of having a higher food allergy          
attitude score than did servers with no food allergy training.          
Servers in restaurants with a plan for answering questions         
from food allergic customers were more likely to have a  
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TABLE 6. Descriptive data on restaurant manager and staff food allergy 
attitudesa  

Statemen

t  
Manager (N 1⁄4 277) Food worker (N 1⁄4 211) Serve



Servers should be knowledgeable  
about food allergies Strongly agree 173 62.5 137 64.9 113 72.4 Agree 97 35.0 74 35.1 43 27.6 Unsure 0 0 0 0 0 0 Disagree 7 2.5 0 

0 0 0 Strongly disagree 0 0 0 0 0 0  

Kitchen staff should be knowl-  
edgeable about food allergies Strongly agree 194 70.0 147 69.7 125 80.1 Agree 82 29.6 63 29.8 31 19.9 Unsure 0 0 1 0.5 0 0 

Disagree 1 0.4 0 0 0 0 Strongly disagree 0 0 0 0 0 0  

Restaurants should try to meet  
food allergic customers’ special requests Strongly agree 133 48.0 106 50.2 88 56.4 Agree 120 43.3 99 46.9 65 41.7 Unsure 7 2.6 0 0 
2 1.3 Disagree 15 5.4 4 1.9 1 0.6 Strongly disagree 2 0.7 2 1.0 0 0  

This restaurant can easily meet  
food allergic customers’ special requests Strongly agree 113 40.8 82 38.9 74 47.5 Agree 129 46.6 114 54.0 71 45.5 Unsure 9 3.2 4 
1.9 1 0.6 Disagree 26 9.4 10 4.7 10 6.4 Strongly disagree 0 0 1 0.5 0 0  

The staff in this restaurant know  
what to do if a customer has a bad food allergic reaction Strongly agree 66 23.8 51 24.2 36 23.1 Agree 130 46.9 106 50.2 82 52.6 
Unsure 27 9.8 29 13.7 22 14.1 Disagree 49 17.7 25 11.9 16 10.2 Strongly disagree 5 1.8 0 0 0 0  

a Strongly disagree 1⁄4 1; disagree 1⁄4 2; unsure 1⁄4 3; agree 1⁄4 4; strongly agree 

1⁄4 5.  



higher food allergy attitude score than were servers in         

restaurants with no such plan. Servers with at least 2 years           
of experience in the restaurant had greater odds of having a           
higher food allergy attitude score than did servers with less          
experience.  

DISCUSSION  

The overarching goal of this study was to describe         
food allergy knowledge, attitudes, and practices in       
restaurants. This multisite study revealed that restaurant       
managers and staff are knowledgeable and have positive        
attitudes con- cerning accommodations for food allergic       
customers. One positive finding was that nearly all        
restaurant staff could correctly identify symptoms of an        
allergic reaction and knew to call emergency medical        
services (i.e., 911) in these situations. Most managers and         
staff thought it was important  
for food workers and servers to be knowledgeable about         
food allergies and that their restaurant could easily meet         
food allergic customers’ special requests. However, we       
identified important gaps in knowledge and attitudes. For        
example, restaurant staff members were less likely to        
recognize eggs as a major allergen, and conversely, some         
foods such as strawberries were incorrectly believed to be         
major allergens. Another troubling finding was that more        
than 10% of managers and staff believe that someone with          
a food allergy can safely consume a small amount of that           
allergen. These findings for food workers are particularly        
troubling, because their main job responsibilities include       
food preparation. Accurate knowledge is critical to prevent-        
ing an allergic reaction. Managers and staff also had lower          
confidence in their restaurants’ ability to properly respond        
to a food allergy emergency. This finding suggests that  
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TABLE 7. Multiple logistic regression analysis of characteristics associated with restaurant managers, food workers, and 
servers scoring in the top 50% of food allergy attitude scoresa  

Characteristic OR (90% CI) P  

Manager scored in top 50%b  

No. of meals served to allergic customers in past month ,0.001 1–10 vs 0 1.29 (0.73, 2.28) 0.467 .10 vs 1–10 3.72 (2.00, 6.92) 0.001 
.10 vs 0 4.80 (2.35, 9.77) ,0.001 Restaurant plan for answering questions from food allergic customers  



Yes vs no 2.77 (1.59, 4.81) 0.003 Specific person to answer food allergy questions and requests  
Yes vs no 1.71 (1.02, 2.85) 0.085 Allergen information on menu  
Yes vs no 0.42 (0.22, 0.79) 0.023 Experience in this restaurant  
!4 vs ,4 yr 0.57 (0.35, 0.94) 0.061 Received food allergy training at this restaurant  

Yes vs no 1.71 (1.00, 2.92) 0.099 Food worker scored in top 50%c  

Restaurant plan for answering questions from food allergic customers  
Yes vs no 2.43 (1.33, 4.43) 0.015 Highest level of education  
Some college or more vs high school diploma or less 3.35 (1.83, 6.14) 0.001 Worker:manager ratio  
,5:1 vs !5:1 2.44 (1.37, 4.35) 0.011 Restaurant type  

Chain vs independent 2.04 (1.13, 3.70) 0.048 Server scored in top 50%d  

Highest level of education  
Some college or more vs high school diploma or less 3.33 (1.80, 6.17) 0.001 Received food allergy training at this restaurant  
Yes vs no 2.60 (1.32, 5.08) 0.020 Restaurant plan for answering questions from food allergic customers  
Yes vs no 2.43 (1.16, 5.12) 0.050 Experience in this restaurant  

!2 vs ,2 yr 1.89 (1.01, 3.52) 0.093  

a Overall models were created using a forward selection criterion of P , 0.10. Variables are presented in order of steps at which they 
entered the model. OR, odds ratio; CI, confidence interval. OR . 1 indicates that the odds of the outcome (attitude score in top 50%) were 

greater for the first mentioned category (e.g., 1 to 10) than for the second mentioned category (e.g., 0). b 
v 2 1⁄4 52.00, df 1⁄4 7, P , 0.001, 

N 1⁄4 248. c 
v 2 1⁄4 27.86, df 1⁄4 4, P , 0.001, N 1⁄4 196. d 

v 2 1⁄4 24.43, df 1⁄4 4, P , 0.001, N 1⁄4 149.  
restaurant plans and trainings may not adequately prepare        
staff for these emergencies. Because the incidence of food         
allergies continues to increase, it is important for        
restaurants to be prepared for potential anaphylaxis       
emergencies.  

Identifying areas of concern is only the first step in          
preventing food allergic reactions in restaurants. Our       
additional analyses quantified the associations between      
restaurant, manager, and staff characteristics, practices, and       
observations and their food allergy knowledge and       
attitudes. Understanding these relationships is critical to       
creating effective interventions.  

We found that several individual characteristics      
were significantly associated with food allergy knowledge       
and attitudes, e.g., education, work experience, and sex.        
Food worker knowledge level was higher among female        
workers and those with more experience working in their         
current restaurant. These findings suggest that it is        
important for restaurants to engage less experienced       
workers in food allergy trainings. Work experience and        
education were also significantly related to attitudes for        
managers, food workers, and servers. Managers with less        
experience had positive attitudes. In this case, experience        
might be a proxy for age. Anecdotal information from our          
data collectors suggests that younger managers were more        

receptive to accommodating food allergens than were older        
managers. In contrast, servers with more experience had        
positive attitudes. The contradic- tion between these       
findings is not readily explainable. Both food workers and         
servers with higher levels of education had positive        
attitudes.  

Our findings also revealed a number of restaurant        
characteristics associated with food allergy knowledge and       
attitudes. Food workers in restaurants with higher priced        
food and servers in full service restaurants were more         
knowledge- able about food allergies. These characteristics       
might be indicative of restaurants with more resources to         
hire and retain staff who are more knowledgeable in         
general. Servers who served more meals per day also were          
more knowledgeable, perhaps because they recited the       
ingredients in meals to customers more frequently. Food        
workers in chain restaurants and those in restaurants with a          
lower worker-to-manager ratio also had positive food       
allergy attitudes.  

Several allergy-specific practices were consistently     
related to knowledge and attitudes for managers, food        
workers, and servers. Serving more meals to food allergic         
customers was positively related to manager knowledge       
and attitudes but not to food worker and server knowledge          
and attitudes. Although staff are all involved in the process          



of serving food allergic customers, managers have more of         
the burden to ensure a meal is allergen free, especially if           
they are designated as the specific person in the restaurant          
to handle food allergy questions and requests. Having a         
plan for answering questions from food allergic customers        
or having a specific person to answer food allergy questions          
and requests was positively related to food allergen        
knowledge and attitudes for all staff groups. Both of these          
practices are recommended by the Food Allergy Research        
and Education group (8) as part of a restaurant’s food          
allergy management plan. Research concerning the      
direction of the relationship between restaurant practices       
and food allergy knowledge and attitudes should be        
explored.  

Food allergy training was associated with positive       
manager and server attitudes but not with knowledge in any          
staff group. These findings suggest that food allergy        
trainings influence attitudes but either do not impart enough         
food allergy knowledge or do not result in retention of that           
knowledge. Relevant material for these trainings can       
include information on major food allergens, menu items        
containing food allergens, symptoms of an allergic reaction,        
interacting with food allergic customers, preparing for a        
food allergic reaction, and preventing cross-contact with       
allergens. Food allergy training can also be provided to new          
employees, and existing staff can be retrained periodically.        
Further research could explore which training techniques       
are most effective and result in long-term retention of         
important food allergy information.  

Counterintuitively, the presence of allergen informa-      
tion on the menu was associated with less positive attitudes          
for managers. In 55% of these menus, the allergen         
information was a note for the customer to inform the          
restaurant if they or someone with them had a food allergy.           
In at least one of the data collection sites, legislation          
requires restaurants to state in the menu that customers         
should notify the server of any food allergies. Such         
legislation may produce situations in which even managers        

with less positive food allergy attitudes still include such         
notices on their menus. As more states and cities adopt food           
allergy laws, the extent to which these laws affect         
restaurants’ food allergy practices can be evaluated. In any         
case, alerting customers to menu items containing allergens        
or encouraging these customers to notify staff regarding        
their allergies might help prevent allergic reactions. Only        
22% of restaurant menus mentioned anything about       
allergens; we encourage more restaurants to include       
information about allergens on their menus.  

This study had several limitations. Because we       
included only English-speaking managers, food workers,      
and servers in the study, the findings might not generalize          
to non- English speakers. Similarly, because the       
interviewed food workers and servers were chosen by        
managers rather than randomly, the food worker and server         
data might not be representative of these groups as a whole.           
This study also had a low participation rate (32.6%). The          
low response rate might have resulted in an        
overrepresentation of better and safer restaurants in the        
sample. In reporting results of a food allergen survey that          
also had a low response rate (4), the authors suggested that           
a lack of participation might reflect ‘‘a general discomfort         
in responding to an inquiry regarding food allergies.’’ In         
comparison to other food safety topics, food allergies have         
emerged more recently, and managers might not feel as         
comfortable participating in research. Almost all      
participants in the present study had very favorable food         
allergy attitudes. This range restriction limited our ability to         
investigate the relationship between explanatory variables      
and attitudes. We also were not able to make causal          
inferences about the relationships between explanatory and       
outcome variables. For example, knowl- edgeable managers       
may attract and retain more customers with food allergies,         
or an increase in customers with food allergies may compel          
staff to acquire additional knowledge about allergens. We        
cannot determine whether serving more  
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customers with food allergies leads to higher knowledge        
levels. Thus, although our data suggest significant relation-        
ships between several restaurant, manager, and staff       
characteristics and food allergy knowledge and attitudes,       
more research is needed to determine the causal nature of          
those relationships.  

Overall, these findings suggest that managers, food       
workers, and servers are knowledgeable and have positive        

attitudes about accommodating customers with food      
allergies. We encourage restaurants to develop plans and 
Rte a specific person to handle food allergy requests. Such          
practices were consistently associated with better      
knowledge and more positive attitudes. Food allergy       
training is also recommended for new and existing        
managers and staff.  
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