
Journal Pre-proof

Characteristics of food allergic reactions in United States restaurants

Roxanne C. Oriel, MD, Omar Waqar, MD, Hemant P. Sharma, MD, MHS, Thomas B.
Casale, MD, Julie Wang, MD

PII: S2213-2198(20)31350-7

DOI: https://doi.org/10.1016/j.jaip.2020.12.018

Reference: JAIP 3324

To appear in: The Journal of Allergy and Clinical Immunology: In Practice

Received Date: 24 June 2020

Revised Date: 3 December 2020

Accepted Date: 4 December 2020

Please cite this article as: Oriel RC, Waqar O, Sharma HP, Casale TB, Wang J, Characteristics of
food allergic reactions in United States restaurants, The Journal of Allergy and Clinical Immunology: In
Practice (2021), doi: https://doi.org/10.1016/j.jaip.2020.12.018.

This is a PDF file of an article that has undergone enhancements after acceptance, such as the addition
of a cover page and metadata, and formatting for readability, but it is not yet the definitive version of
record. This version will undergo additional copyediting, typesetting and review before it is published
in its final form, but we are providing this version to give early visibility of the article. Please note that,
during the production process, errors may be discovered which could affect the content, and all legal
disclaimers that apply to the journal pertain.

© 2020 Published by Elsevier Inc. on behalf of the American Academy of Allergy, Asthma & Immunology

https://doi.org/10.1016/j.jaip.2020.12.018
https://doi.org/10.1016/j.jaip.2020.12.018


ORIGINAL ARTICLE 1 

 2 

 3 

Title: 4 

Characteristics of food allergic reactions in United States restaurants 5 

 6 

Authors: 7 

Roxanne C. Oriel MDa, Omar Waqar MDa, Hemant P. Sharma MD, MHSb,c, Thomas B. Casale MDd,e, 8 

Julie Wang MDa 
9 

 
10 

Affiliations: 11 
aIcahn School of Medicine at Mount Sinai, Kravis Children’s Hospital, Department of Pediatrics, 12 

Division of Allergy and Immunology, The Elliot and Roslyn Jaffe Food Allergy Institute, New York, NY 13 
bChildren’s National Hospital, Division of Allergy and Immunology, Washington, D.C. 14 
cGeorge Washington University School of Medicine and Health Sciences, Washington, D.C. 15 
dUniversity of South Florida, Division of Allergy and Immunology, Tampa, FL 16 
eFood Allergy Research & Education, Mclean, VA 17 

 18 

Corresponding author: 19 

Roxanne C. Oriel, MD 20 

Icahn School of Medicine at Mount Sinai, Department of Pediatrics, Division of Allergy and Immunology 21 

One Gustave L. Levy Place, Box 1198 22 

New York, NY 10029 23 

E-mail: roxanne.oriel@mssm.edu 24 

Phone: (212) 241-5548 25 

 26 

Conflict of interest: 27 

Roxanne C. Oriel – Nothing to disclose. 28 

Omar Waqar – Nothing to disclose. 29 

Hemant P. Sharma – Nothing to disclose. 30 

Thomas B. Casale – Nothing to disclose. 31 

Julie Wang – Received institutional research funding from Regeneron, DBV, Aimmune; consultancy fees 32 

from DBV, ALK Abello, Genentech; is an UpToDate author. 33 

 34 

 35 

 36 

 37 

 38 

 39 

 40 

 41 

 42 

 43 

 44 

 45 

 46 

 47 

 48 

 49 

 50 

 51 

Jo
urn

al 
Pre-

pro
of



Abstract 52 

 53 

BACKGROUND: Food allergic reactions of varying severity occur in restaurants. Studies to date have 54 

shown there are gaps in knowledge of and communication between restaurant staff and food allergic 55 

individuals. 56 

 57 

OBJECTIVE: We sought to characterize allergic reactions in restaurants to better inform the restaurant 58 

industry, food allergic individual, and allergist so that mitigation strategies can be implemented. 59 

 60 

METHODS: Data collected over a 2-year period from 2827 individuals in the Food Allergy Research & 61 

Education (FARE) registry were analyzed using descriptive statistics. 62 

 63 

RESULTS: Dining out accounted for the second most common location for a food allergic reaction, after 64 

one’s home, and many were severe with 28.0% requiring one dose, and 6.2% requiring two doses of 65 

epinephrine. Cafes, fast food establishments, and Asian restaurants were frequently implicated sites. 66 

Peanut, tree nuts, and milk were the most common inciting allergens and tree nuts resulted in the most 67 

common use of epinephrine. Of the allergic reactions, 53.9% occurred despite conveyance of food allergy 68 

to restaurant staff, 26.6% occurred when allergens were declared on the menu, and 13.7% happened when 69 

allergens were declared on the menu and restaurant staff were informed of a food allergy. 70 

 71 

CONCLUSIONS: Allergic reactions in restaurants are common and can be severe. Findings presented 72 

here underscore the need for restaurant staff training and mandatory declaration of allergenic ingredients 73 

in meals. This updated knowledge will help support advocacy efforts and inform patients, allergists, and 74 

the restaurant industry on best practices for dining out to improve the quality of life for food allergic 75 

individuals. 76 

  77 
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Highlights box 103 

 104 

What is already known about this topic? 105 

Food allergic reactions occur while dining out. Prior studies have shown that restaurant patrons fail to 106 

communicate allergies to restaurant staff and restaurant staff lack fundamental food allergy knowledge 107 

that could help decrease allergic reactions. 108 

 109 

What does this article add to our knowledge? 110 

Peanut, tree nuts, and milk are the most commonly implicated foods in restaurant allergic reactions, with 111 

tree nuts the most common cause of epinephrine use. More than 1 in 4 reactions result in epinephrine use. 112 

 113 

How does this study impact current management guidelines? 114 

Data presented here of the circumstances surrounding food allergic reactions will help counsel food 115 

allergic patients and advance advocacy efforts for mandatory declaration of allergenic ingredients on 116 

menus and food allergy training of restaurant staff. 117 

 118 

 119 

Key words 120 

 121 

Food allergy 122 

Restaurant 123 

Dining out 124 

Allergic reaction 125 

Accidental ingestion 126 
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AAAAI - American Academy of Allergy, Asthma & Immunology 131 

CDC - Centers for Disease Control and Prevention 132 
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PAR - Peanut and Tree nut Allergy Registry 137 
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INTRODUCTION 154 

 155 

Severe and sometimes fatal food allergic reactions occur in restaurants (1-8). Despite this, there are few 156 

policies in the United States mandating formalized training of restaurant staff on food allergic issues (9-157 

12). Moreover, declaration of allergenic ingredients in meals is not compulsory in food-serving 158 

establishments. Compounding the problem, studies have also consistently shown that many food allergic 159 

individuals do not inform restaurant staff of their food allergy (4, 6, 7, 13). 160 

 161 

In a study using interviews of restaurant employees, conducted by the Centers for Disease Control and 162 

Prevention (CDC) Environmental Health Specialists Network (EHS-Net), less than half of restaurant 163 

managers, food workers (i.e., those who prepare or cook food), and servers (i.e., those who take orders or 164 

serve food to patrons) received food allergy training (9). When food allergy training did occur, the topics 165 

covered included discussion of major food allergens, cross-contamination, and actions to be taken if a 166 

customer has a food allergy. However, restaurant managers, food workers, and servers were trained on 167 

each of these topics only to a varying degree. Key food allergy issues inconsistently addressed included: 168 

review of menu items with allergens, symptoms consistent with an allergic reaction, and restaurant action 169 

plan should an allergic reaction occur (9). EHS-Net investigators also found that in this group 170 

interviewed, more than 10% of managers and restaurant staff presumed that a food allergic individual 171 

could safely consume a small amount of their allergen (10). Currently, the Food and Drug Administration 172 

(FDA) Food Code 2017 advises, not requires, that the person-in-charge of the restaurant establishment 173 

(i.e., manager) ensure that employees are properly trained in food allergy awareness in order for them to 174 

safely perform duties related to food allergies. It should be noted that not all states implement the Food 175 

Code (14). At the time of this publication, there is still no federal legislation mandating food allergy 176 

training for restaurant staff.  177 

 178 

Many food allergic individuals do not dine out due to the risk of an allergic reaction (5). In 2001, using 179 

data from the United States Peanut and Tree nut Allergy Registry (PAR), investigators found that 13.7% 180 

of registry participants reported an allergic reaction to peanut or tree nuts in restaurants (15). In a survey 181 

conducted in 2007 at the Food Allergy & Anaphylaxis Network (FAAN) conference, 34% of survey 182 

respondents reported at least one food allergic reaction in a restaurant, with 36% of those respondents 183 

reporting at least 3 reactions in restaurants (5). In addition to inadequate food allergy knowledge by 184 

restaurant staff, other studies have outlined additional reasons for these allergic reactions including the 185 

presumption by patron of food served being safe if there was no obvious use of allergen (e.g., hidden 186 

ingredient in sauce) as well as patrons not notifying restaurant staff of their allergy (4, 6, 7, 13). 187 

 188 

The present study sought to characterize food allergic reactions in restaurants to better inform the food 189 

allergic individual, physician providing counseling on dining out, and restaurant industry. 190 

 191 

 192 

METHODS 193 

 194 

The primary data source for this study was Food Allergy Research & Education’s (FARE) Patient 195 

Registry, a national online repository of data collected from participants with food allergy. Data collection 196 

is ongoing through the Invitae survey platform. Potential participants were informed about the Registry 197 

utilizing FARE’s email list of over 200,000 food allergy-interested consumers. In addition, the Registry 198 

was advertised through social media posts, FARE websites, and local food allergy support groups. 199 

Allergists at 33 clinical research centers across the United States were provided with information to 200 

promote the Registry to their patients. Online informed consent was obtained prior to data entry by the 201 

individuals with food allergy and family members of children with food allergies. De-identified self- and 202 

parental-reported data from September 2017 to September 2019 from the voluntary Registry were 203 

reviewed. Demographics, location of most recent allergic reaction, type of food-serving establishment, 204 
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implicated food, and treatment received were analyzed using descriptive statistics. The Chi-square test or 205 

Fisher’s exact test was used to compare categorical variables between groups. Analyses of contingency 206 

tables were accomplished using the method of adjusted standardized residuals described by Beasley and 207 

Schumacker (16). A result was considered statistically significant at the p<0.05 level of significance. 208 

Analyses were performed using SAS version 9.4 (SAS Institute, Cary, NC) and R version 3.6 (R 209 

Foundation for Statistical Computing, Vienna, Austria). 210 

 211 

 212 

RESULTS 213 

 214 

Allergic reactions to food were reported for 2827 individuals from the United States over the 2-year 215 

period examined (1579 children <18 years, 40% female; 1248 adults, 82% female). For both children and 216 

adults, dining out was the second most common location for these reported allergic reactions (n=597, 217 

21%), the most common location being one’s home (n=1231, 44%). Demographics of survey respondents 218 

reporting reactions while dining out are shown in Table 1. School accounted for 6% of allergic reactions 219 

in children and the workplace comprised 11% of reactions in adults (Figure 1). The distribution of 220 

location where allergic reactions occurred differed significantly between the pediatric and adult groups 221 

(p<0.0001). Adult allergic reactions occurred more frequently while dining out (31 vs. 13%) and less 222 

frequently at home (35 vs. 51%) compared to pediatric allergic reactions. Cafes (15%), fast food 223 

restaurants (10%), ice cream parlors (7%), and Asian restaurants (7%) were the most frequently identified 224 

food-serving establishments where children experienced an allergic reaction (Figure 2A). Cafes (18%), 225 

fast food restaurants (10%), Asian restaurants (10%), and bars (7%) were the most often cited locations 226 

for allergic reactions in adults (Figure 2B). The distribution of type of food serving establishment in 227 

which allergic reactions occurred differed significantly between the pediatric and adult groups 228 

(p<0.0001). 229 

 230 

 231 

The most common food allergens that caused an allergic reaction for both children and adults while 232 

dining out were peanut, tree nuts, and milk (Figure 3). Egg (15%), shellfish (5%), and sesame (3%) were 233 

also noted to be triggers in children, while shellfish (11%), wheat (9%), and egg (5%) were identified as 234 

triggers in adults (Figure 3). The distribution of culprit food allergens associated with allergic reactions 235 

differed significantly between the pediatric and adult groups (p<0.0001). Adult allergic reactions occurred 236 

more frequently with wheat (9 vs. 2%), and less frequently with eggs (5 vs. 15%), compared to pediatric 237 

allergic reactions. 238 

 239 

In 53.9% of cases, an allergic reaction occurred despite informing restaurant staff of their food allergy. A 240 

list of ingredients (5.0%), allergens (9.2%), and/or precautionary statement (3.5%) was included on the 241 

menu in a minority of cases. In 26.6% of cases, a reaction occurred in the setting of ingredients, allergens, 242 

or a precautionary statement declared on the menu. In instances when staff were informed and menu 243 

information was available, 13.7% of individuals still had an allergic reaction. Instances of ‘hidden’ food 244 

allergens accounted for 16.9% of reactions. 9.7% of respondents had not been previously exposed to the 245 

culprit allergen. 246 

 247 

In children and adults who dined out, the majority of allergic symptoms occurred within 30 minutes of 248 

ingestion of their meal. H1 antihistamines were used in 74.4% of dining out allergic reactions. In some 249 

instances, reactions were severe requiring epinephrine (28.0%), with adults accounting for 61% of those 250 

reactions. Biphasic reactions, defined as a second wave of symptoms after initial symptoms disappear, 251 

were reported in 14.4% of cases. Epinephrine use (n=166) prompted seeking medical attention in 88.0% 252 

of cases (n=146), 9.6% sought help from family and/or friends (n=16), 2.4% (n=4) did not seek help after 253 

use. Those food allergic individuals who sought medical help from various sources included the 254 

following: 911 or emergency medical services (36.7%, n=61), urgent care (3.6%, n=6), emergency 255 
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department (66.3%, n=110), general practitioner (8.4%, n=14), allergist (7.2%, n=12). After epinephrine 256 

use, survey respondents reported hospitalization in 16.3% (n=27) and ICU admission in 4.2% (n=7). In 257 

6.2% of cases (n=37), 2 doses of epinephrine were used. Of those cases, 29.7% (n=11) were hospitalized 258 

and 18.9% (n=7) were admitted to the ICU. No deaths were reported. 259 

 260 

Overall, food allergic individuals were admitted to the hospital in 6.2% of cases and 1.8% were admitted 261 

to the ICU. The mean ages for children who required 2 doses of epinephrine, hospitalization, and ICU 262 

care were 11, 14, and 8 years of age, respectively; for adults, the averages were 28, 29, and 56 years, 263 

respectively. Additional details of those who experienced severe allergic reactions in restaurants are 264 

shown in Table 2. Reaction outcomes did not differ in terms of age, gender, race, or ethnicity. 265 

Characteristics of those who were in the ICU are detailed in Table 3. When noted by the survey 266 

respondent, the most common food allergens that necessitated one or two doses of epinephrine were 267 

peanut, tree nuts, and milk, with tree nuts being the most common cause of epinephrine use in restaurant 268 

establishments (Table 4). There was no significant difference in food triggers in relation to epinephrine 269 

requirement. Of the 3 children that required ICU care, 2 reported milk as the culprit allergen and the other 270 

reported egg. Of the 7 adults who required the ICU for management of their allergic reaction, 3 were from 271 

tree nuts, 2 from milk, 1 from shellfish, and 1 reported alcohol. Regarding pediatric cases that required 272 

non-ICU hospitalization (n=16), peanut was the most common trigger, followed by tree nuts and milk. 273 

For hospitalized adults (n=25), when identified, shellfish, peanut, and tree nuts were the most common 274 

triggers. Table 5 details the food allergens that led to hospitalizations or ICU care. 275 

 276 

 277 

DISCUSSION 278 

 279 

Although dining out at restaurants contributes substantially to the morbidity including anxiety of food 280 

allergic individuals, formal procedures in restaurants aimed at preventing and managing allergic reactions 281 

and governmental oversight in the form of legislation are lacking. 282 

 283 

After one’s home, restaurants are the second most common location for food allergic reactions and those 284 

reactions can be severe. The most common type of establishments for food allergic reactions were cafes 285 

and fast food restaurants. In children, dining out accounted for 13% of allergic reactions, more than 286 

double the number of reactions that occur in school (6%), possibly because there are voluntary guidelines 287 

in place set forth by the federal government to aid in mitigating allergic reactions in school (17). There 288 

are no guidelines or legislative measures in place for the restaurant industry despite accounting for 13% 289 

and 31% of food allergic reactions in children and adults, respectively. 290 

 291 

While the majority of food allergic reactions were treated with antihistamines, more than 1 out of 4 292 

reactions that occurred in food-serving establishments resulted in the use of epinephrine. In 2.4% of cases, 293 

after using their epinephrine auto-injector, food allergic individuals did not seek additional medical 294 

assistance. These findings reinforce the importance of counseling food allergic individuals to carry their 295 

epinephrine auto-injectors at all times and reviewing the emergency action plan at regular intervals. 296 

Moreover, it further emphasizes the need for guidelines for the restaurant industry on preventing and 297 

managing food allergic reactions. While a workgroup report was recently published by the American 298 

Academy of Allergy, Asthma & Immunology (AAAAI) to help guide the restaurant industry, legislative 299 

action requiring training of restaurant staff on food allergic topics (e.g., most common food allergens, 300 

cleaning methods for removal of allergens, cross-contact, hidden ingredients, symptoms of an allergic 301 

reaction, appropriate treatment) and labeling of menu items containing top allergens remains critical (18). 302 

 303 

Individuals with allergies to milk, peanut, or tree nuts are at highest risk for allergic reactions in 304 

restaurants and at highest risk for severe reactions requiring epinephrine. Nearly half of those needing 2 305 

epinephrine doses needed higher level of care (i.e., hospitalization, ICU admission), potentially indicating 306 
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more severe reactions. This finding highlights the importance of raising awareness of allergic reactions 307 

occurring in restaurants and promoting efforts to reduce these reactions. 308 

 309 

Increased public awareness of peanut allergy and lower awareness of tree nut allergies by restaurant staff, 310 

may be the reason for our finding that tree nuts instead accounted for the most common cause of 311 

epinephrine use while dining out. Other possibilities include that individuals were unaware of their tree 312 

nut allergy or use of different nuts in a dish that the family or restaurant staff may not associate with 313 

specific dishes (e.g., pesto made with walnuts or cashews instead of pine nuts). Another possibility is that 314 

individuals were unaware of their tree nut allergy. Peanut was also not implicated in severe allergic 315 

reactions that required ICU care in both children and adults. Instead, peanut was the most commonly 316 

reported allergen for pediatric cases hospitalized, not requiring ICU care. 317 

 318 

Factors such as food allergic individuals not informing restaurant staff of an allergy and absence of 319 

information on menus regarding allergens contribute to the considerable number of allergic reactions in 320 

food-serving establishments. The possibility of communication breakdowns (e.g., language barrier, 321 

perceptual difference, distraction/noise in a busy restaurant) between patron, server, and kitchen staff may 322 

contribute to why allergic reactions still occur despite informing staff and allergenic ingredient 323 

information provided on the menu (18). Cross-contact with allergens during preparation and serving is 324 

another consideration. In this study, only 53.9% of food allergic patrons who had an allergic reaction 325 

while dining out informed restaurant staff of their allergy. This lack of communication between restaurant 326 

staff and food allergic individual has been consistently reported in the literature (4, 6, 7, 13, 19). Prior 327 

studies demonstrate that food allergic individuals rely on visual identification of their allergen in a dish or 328 

are embarrassed to disclose their allergy (4, 20). Allergists should stress the importance of informing 329 

restaurant staff of their food allergy since visualization alone is not a reliable way to decrease allergic 330 

reactions as allergens can be hidden. Food allergic individuals not informing restaurant staff of a food 331 

allergy can be prevented by the server proactively inquiring whether or not any individual at the table has 332 

any dietary restrictions. While this is occurring with increasing frequency in restaurants in the United 333 

States, it should be a routine question asked when patrons are ordering their food. The combination of 334 

allergists emphasizing the importance of disclosing allergy information and restaurants incorporating a 335 

question about dietary restrictions as part of routine practice will facilitate transfer of this important 336 

information and help decrease the number of food allergic reactions that occur while dining out. It should 337 

be underscored, however, that even when restaurant staff are informed of a food allergy and allergen 338 

information is present on the menu, we found that more than 1 in 10 will still have an allergic reaction. 339 

Undoubtedly, more than improved communication by the restaurant patron and staff is necessary to 340 

reduce the occurrence of food allergic reactions in restaurants. Continued education for patients, 341 

caregivers, and restaurant staff are necessary to decrease the incidence of allergic reactions further. 342 

 343 

There are limitations to our study. First, allergic reactions were self- or parent-reported, which is subject 344 

to recall bias. Second, allergic reactions in restaurants were less frequently reported by individuals from 345 

the southwestern and western regions of the US, likely due to a lower number of overall registry 346 

participants from these states. Since this registry is dependent on awareness of the registry, people 347 

choosing to participate in this study, and it is a survey promoted by FARE, our study is also subject to 348 

participation bias and may not be representative of the general population of individuals with food 349 

allergies. As a consequence, it is difficult to know the exact reason for observed geographical differences. 350 

Third, the majority of adult respondents were female, and all respondents were disproportionately white, 351 

non-Hispanic or Latino. Fourth, the percentage of biphasic reactions might be an overestimate since there 352 

was limited information provided to the survey participant regarding the definition of a biphasic reaction. 353 

Two subjects were excluded from the analysis due to reporting a biphasic reaction less than 1 hour after 354 

the disappearance of initial symptoms. Fifth, ‘other’ was a possible option for many fields in the registry 355 

and accounted for a substantial number of responses by survey respondents. In some cases, ‘other’ did not 356 

allow for a typeable, free text response. In other cases, the answers did not fit in any other category 357 
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(examples include allergist’s office, grocery store, places of worship, or hotel as the site of an allergic 358 

reaction). Sixth, the registry did not have a field for take-out or delivery items from a restaurant as an 359 

option for location of allergic reaction. Some reactions may have been incorrectly categorized as reactions 360 

occurring at home. The number of allergic reactions in restaurants due to errors in restaurant-prepared 361 

food that is subsequently delivered or carried out is absent. Therefore, data shown here is likely an 362 

underestimate. In our current era of massive online ordering with delivery and take-out options, we must 363 

also consider mandatory declaration of allergenic ingredients in online meal options and mechanisms for 364 

patrons to declare their food allergies that ensure visualization by restaurant staff. 365 

 366 

In summary, mitigation strategies that can be employed by the food allergic individual to decrease the 367 

occurrence of food allergic reactions while dining out include choosing restaurants that declare allergenic 368 

ingredients on their menu as this was shown to be more effective than informing restaurant staff of their 369 

allergy. Dining at a restaurant with allergenic ingredients declared in combination with informing 370 

restaurant staff of their allergy was shown to be the most effective means to decrease an allergic reaction. 371 

Informing restaurant staff in the absence of allergenic ingredients declared on the menu only prevented 372 

allergic reactions less than 50% of the time. Allergists can provide this information, along with 373 

information on high-risk restaurant types (i.e., cafes, fast-food restaurants, Asian restaurants), to food 374 

allergic individuals when counseling patients on dining out. Informing patients that 1 in 4 reactions while 375 

dining out require the use of epinephrine underscores the importance of having epinephrine always 376 

accessible. Allergists should emphasize, at every visit, the importance of carrying 2 epinephrine auto-377 

injectors at all times. The allergist should also review the emergency action plan at each visit and 378 

emphasize that early use of epinephrine leads to improved outcomes. 379 

 380 

Studies have shown that most restaurant staff are ill equipped to manage an allergic reaction underscoring 381 

the need for prevention of allergic reactions and education of restaurant employees (9-11). Specific 382 

approaches that can be employed by the restaurant industry include mandatory and regularly scheduled 383 

training for all restaurant staff - this training should not be limited to restaurant managers. Food allergy 384 

issues that should be addressed in the training include: 1) cross-contact issues (e.g., small amount of 385 

allergen can lead to allergic reactions; designated allergen-free areas and separate cookware for allergic 386 

individuals can help decrease risk of cross-contamination), 2) effective methods for removal of allergen 387 

(e.g., washing of hands with soap and water or commercial wipes, not antibacterial hand sanitizer or water 388 

alone), 3) symptoms concerning for an allergic reaction and appropriate response by restaurant staff. 389 

Other means by which restaurants can decrease allergic reactions include: establishing a protocol for 390 

obtaining and transmitting information about any food allergies (e.g., routine question asked when taking 391 

order, note on menu stating to inform server of any allergies, direct communication of the food allergy 392 

with the chef preparing the food, full disclosure of allergenic ingredients, computerized orders with 393 

allergy highlighted). Given the current COVID-19 pandemic, it may be an apt time for the restaurant 394 

industry to implement measures such as these as they implement other practices for ensuring patron 395 

safety. Servsafe from the National Restaurant Association is an online option for training that can be 396 

considered by restaurateurs. More detailed information on strategies that can be employed by allergists, 397 

food allergic individuals, and restaurant staff can be found in the recently published Workgroup report 398 

from the AAAAI (18). 399 

 400 

To our knowledge, this is the largest study describing food allergic reactions while dining out. The data 401 

presented here are an update to the first comprehensive report of food allergic reactions in restaurants, 402 

which detailed peanut and tree nut allergic reactions in food-serving establishments (15). The findings 403 

shown here using the Food Allergy Patient Registry from FARE apprises physicians, food allergic 404 

individuals, and restaurant staff of circumstances surrounding food allergic reactions while dining out. 405 

This current knowledge of food allergic reactions in restaurants is essential to support advocacy efforts 406 

relating to food allergen labeling on restaurant menus and mandatory training for restaurant staff. At the 407 

time of publication, the following states and cities have legislative policies designed to make dining out 408 
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safer for food allergic individuals: Maryland, Massachusetts, Michigan, Minnesota, Rhode Island, 409 

Virginia, New York City, New York, St. Paul, Minnesota (21, 22). There is a great need to expand this 410 

list. This data will also help inform families and clinicians on best practices for dining out at restaurants 411 

with the goal of improving the quality of life of food allergic individuals. 412 

 413 

 414 

 415 

 416 

 417 

 418 
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FIGURE 1. Most recent location for allergic reaction reported as percentage, number of subjects. (A) 568 

Children < 18 years (n=1579). (B) Adults ≥ 18 years (n=1248). Other refers to unsure or no response. 569 

 570 

FIGURE 2. Type of food-serving establishment in which allergic reaction occurred. (A) Children < 18 571 

years. (B) Adults ≥ 18 years. 572 

 573 

FIGURE 3. Culprit food allergens while dining out. (A) Children < 18 years. Other refers to fruits, 574 

vegetables, herbs or spices, or unspecified by survey respondent. (B) Adults ≥ 18 years. Other refers to 575 

fruits, vegetables, herbs or spices, cereals and grains other than wheat, beans, legumes, or pulses other 576 

than soy, meats, non-food items, or unspecified by survey respondent.  577 
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TABLE 1. Demographics of survey respondents who had food-induced allergic reactions at restaurants. 579 

(A) Demographics of children and adults. (B) Geographical distribution of survey respondents. 580 
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TABLE 2. Characteristics of severe food allergic reactions while dining out. *In some cases, percentages 582 

are >100% due to those individuals of mixed race. 583 
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Table 3. Details of food allergic individuals in the Intensive Care Unit.  585 

† Staff informed about the allergy. ‡ List of ingredients, allergens, or a precautionary statement on menu. 586 

* More than 3 doses of epinephrine reported. 587 
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TABLE 4. Culprit food allergens that required no epinephrine, one dose of epinephrine, or two doses of 589 
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TABLE 1. Demographics of survey respondents who had food-induced allergic reactions at restaurants. (A) 
Demographics of children and adults. (B) Geographical distribution of survey respondents. 
 
A. 

AGE  
0-5 

AGE  
6-11 

AGE 
12-17 

AGE 
18-25 

AGE 
26-40 

AGE 
41-59 

AGE 
60-80 

AGE 
80+ 

GENDER 

Male 
17 

(50.0%) 
48 

(66.7%) 
55 

(53.4%) 
19 

(23.2%) 
18 

(16.1%) 
16 

(12.4%) 
16 

(26.2%) 
1 

(25.0%) 
 
 

Female 
17 

(50.0%) 
24 

(33.3%) 
48 

(46.6%) 
63 

(76.8%) 
94 

(83.9%) 
113 

(87.6%) 
45 

(73.8%) 
3 

(75.0%) 
 

Total 34 72 103 82 112 129 61 4 
 

Average Age (Years) 4.1 9.2 15.1 21.8 32.9 50.0 67.0 90.1 
 

RACE 
American Indian or Alaska 

Native 
1 

(2.9%) 
2 

(2.8%) 
2 

(1.9%) 
0 

(0.0%) 
2 

(1.8%) 
2 

(1.6%) 
1 

(1.6%) 0 (0.0%) 
 
 

Asian 
5 

(14.7%) 
8 

(11.1%) 
10 

(9.7%) 
8 

(9.8%) 
8 

(7.1%) 
7 

(5.4%) 
2 

(3.3%) 0 (0.0%) 
 
 

Black 
0 

(0.0%) 
6 

(8.3%) 
7 

(6.8%) 
3 

(3.7%) 
5 

(4.5%) 
9 

(7.0%) 
1 

(1.6%) 0 (0.0%) 
 
 

White 
32 

(94.1%) 
69 

(95.8%) 
96 

(93.2%) 
79 

(96.3%) 
104 

(92.9%) 
120 

(93.0%) 
56 

(91.8%) 
4 

(100.0%) 
 

Native Hawaiian or Other 
Pacific Islander 

2 
(5.9%) 

0 
(0.0%) 

1 
(1.0%) 

0 
(0.0%) 

0 
(0.0%) 

1 
(0.8%) 

0 
(0.0%) 0 (0.0%) 

 
 

Unknown 
1 

(2.9%) 
0 

(0.0%) 
0 

(0.0%) 
0 

(0.0%) 
1 

(0.9%) 
0 

(0.0%) 
0 

(0.0%) 0 (0.0%) 
 

ETHNICITY 

Hispanic or Latino 
4 

(11.8%) 
4 

(5.6%) 
5 

(4.9%) 
4 

(4.9%) 
8 

(7.1%) 
7 

(5.4%) 
1 

(1.6%) 0 (0.0%) 
 
 

Non Hispanic or Latino 
24 

(70.6%) 
55 

(76.4%) 
72 

(69.9%) 
59 

(72.0%) 
78 

(69.6%) 
82 

(63.6%) 
36 

(59.0%) 
3 

(75.0%) 
 
 

Unknown 
6 

(17.6%) 
13 

(18.1%) 
26 

(25.2%) 
19 

(23.2%) 
26 

(23.2%) 
40 

(31.0%) 
24 

(39.3%) 
1 

(25.0%) 
 
 
B. 

Northeast 
n % 

Southeast 
n % 

Southwest 
n % 

Midwest 
n % 

West 
n % 

Unknown 
n % 

Children 54 25.8% 45 21.5% 15 7.2% 56 26.8% 34 16.3% 5 2.4% 

Adults 96 24.7% 90 23.2% 32 8.2% 93 24.0% 62 16.0% 15 3.9% 

All 150 25.1% 135 22.6% 47 7.9% 149 25.0% 96 16.1% 20 3.4% 
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TABLE 2. Characteristics of severe food allergic reactions while dining out. *In some cases, percentages 
are >100% due to those individuals of mixed race. 
 

CHILDREN < 18 years of age 

 No 
epinephrine 

2 doses of 
epinephrine 

used  
Hospitalized 

 

Intensive 
Care 
Unit  

 n % n % n % n % 

GENDER       
Male 72 55.39% 9 81.80% 11 68.75% 3 100% 

Female 58 44.61% 2 18.20% 5 31.25% 0 0% 

Total 130 11 
 

16 
 

3 
 

Average Age 
(years) 

11 
11 

 
14 

 
8 

 

RACE       

American 
Indian or 

Alaska Native 
4 3.08% 

0 0 0 0 1 33.30% 

Asian 15 11.54% 0 0 2 12.50% 0 0 

Black 11 8.46% 0 0 1 6.25% 0 0 

White 120 92.31% 11 100% 14 87.50% 3 100% 

Native 
Hawaiian or 
Other Pacific 

Islander 
3 2.31% 

0 0 0 0 0 0 

Unknown 0 0% 0 0 1 6.25% 0 0 

ETHNICITY       

Hispanic or 
Latino 10 7.69% 

1 9.10% 1 6.25% 0 0 

Non Hispanic 
or Latino 

95 73.08% 
8 72.70% 11 68.75% 3 100% 

Unknown 25 19.23% 2 18.20% 4 25% 0 0 
 

 
 

ADULTS > 18 years of age 

 No 
epinephrine 

2 doses of 
epinephrine 

used 
 Hospitalized  

Intensive 
Care 
Unit 

 

 n % n % n % n % 
GENDER       

Male 39 14.83% 3 11.50% 8 32.00% 2 28.60% 
Female 224 85.17% 23 88.50% 17 68.00% 5 71.40% 
Total 263 26 

 
25 

 
7 
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Average Age 
(years) 43 

28 
 

29 
 

56 
 

RACE       
American 
Indian or 

Alaska Native 4 1.52% 

0 0 0 0 0 0 

Asian 17 6.46% 3 11.50% 3 12.00% 0 0 
Black 14 5.32% 1 3.80% 0 0 1 14.30% 
White 240 91.25% 25 96.20% 24 96.00% 7 100% 

Native 
Hawaiian or 
Other Pacific 

Islander 1 0.38% 

0 0 0 0 0 0 

Unknown 1 0.38% 0 0 0 0 0 0 

ETHNICITY       
Hispanic or 

Latino 16 6.08% 
1 3.80% 1 4.00% 0 0 

Non Hispanic 
or Latino 163 61.98% 

23 88.50% 18 72.00% 5 71.40% 

Unknown 84 31.94% 2 7.70% 6 24.00% 2 28.60% 
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Table 3. Details of food allergic individuals in the Intensive Care Unit.  
† Staff informed about the allergy. ‡ List of ingredients, allergens, or a precautionary statement on menu. 
* More than 3 doses of epinephrine reported. 
 
 
Patient Age(y) Sex Allergen Prior 

history 
Food Type of 

establishment 
2 or more doses of 
epinephrine 

Biphasic 
reaction 

1 8 M Egg‡ Yes - Fast food N, IV only N 
2 59 F Tree nuts Yes Bread or salad Other Y Unsure 
3 56 M Tree nuts† Yes Sandwich Café N, IV only N 
4 19 M Milk †‡ Yes Cheese Fast food Y Y 
5 15 M Milk † Yes Pizza Other Y*  N 
6 36 F Tree nuts 

(pine nut) 
No Pesto in  

Italian wrap 
Bar Y, late* N 

7 60 F Shellfish†‡ Yes Oyster sauce Asian N, IV only Y 
8 4 M Milk † Yes Butter Other Y Y 
9 61 F Other No Alcohol Other Y Y 
10 28 F Milk † Yes Cheese Other Y Y 
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TABLE 4. Culprit food allergens that required no epinephrine, one dose of epinephrine, or two doses of 
epinephrine. 
 

NO  
EPINEPHRINE 

ONE DOSE OF 
EPINEPHRINE 

TWO DOSES OF  
EPINEPHRINE 

FOOD ALLERGEN n % n % n % 

Cereals and grains (other than 
wheat) 1 0.3% 0 0.0% 0 0.0% 

Beans, legumes, or pulses 
(other than soy) 0 0.0% 3 3.0% 0 0.0% 

Egg 37 9.4% 3 3.0% 0 0.0% 

Finned fish 9 2.3% 1 1.0% 0 0.0% 

Fruits 8 2.0% 2 2.0% 0 0.0% 

Herbs or spices 11 2.8% 2 2.0% 0 0.0% 

Meats 12 3.1% 4 4.0% 0 0.0% 

Milk 54 13.7% 12 12.1% 5 20.0% 

Mustard 1 0.3% 1 1.0% 0 0.0% 

Other 52 13.2% 10 10.1% 3 12.0% 

Peanut 48 12.2% 15 15.2% 6 24.0% 

Seeds (other than mustard, 
sesame) 2 0.5% 1 1.0% 0 0.0% 

Sesame 10 2.5% 4 4.0% 1 4.0% 

Shellfish 39 9.9% 9 9.1% 2 8.0% 

Soy 14 3.6% 2 2.0% 1 4.0% 

Tree nuts 48 12.2% 21 21.2% 7 28.0% 

Vegetables 12 3.1% 4 4.0% 0 0.0% 

Wheat (includes wheat 
gluten) 33 8.4% 5 5.1% 0 0.0% 

Non-food items 2 0.5% 0 0.0% 0 0.0% 
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TABLE 5. Food allergens implicated in hospitalized individuals and those that required ICU care. 
 
 

CHILDREN < 18 years of age ADULTS > 18 years of age 
 Hospitalized  Intensive 

Care Unit 
 Hospitalized  Intensive 

Care Unit 
 

 n % n % n % n % 
Milk 3 18.75 2 66.67 3 12 2 28.57 
Egg 2 12.5 1 33.33 1 4 0 0 
Soy 0 0 0 0 1 4 0 0 

Wheat 0 0 0 0 2 8 0 0 
Peanut 5 31.25 0 0 4 16 0 0 

Tree nuts 3 18.75 0 0 4 16 3 42.86 
Shellfish 1 6.25 0 0 5 20 1 14.29 

Other 2 12.5 0 0 5 20 1 14.29 
Total 
cases 

16  3  25  7  
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FIGURE 1. Most recent location for allergic reaction reported as percentage, number of subjects. (A) 
Children < 18 years (n=1579). (B) Adults ≥ 18 years (n=1248). Other refers to unsure or no response. 
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FIGURE 2. Type of food-serving establishment in which allergic reaction occurred. (A) Children < 18 
years. (B) Adults ≥ 18 years. 
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FIGURE 3. Culprit food allergens while dining out. (A) Children < 18 years. Other refers to fruits, 
vegetables, herbs or spices, or unspecified by survey respondent. (B) Adults ≥ 18 years. Other refers to 
fruits, vegetables, herbs or spices, cereals and grains other than wheat, beans, legumes, or pulses other 
than soy, meats, non-food items, or unspecified by survey respondent.  
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