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Abstract

We assessed restaurant workers’ knowledge andgesicegarding food allergy management
and adverse events, which result in 90,000 emeygggygartment visits annually in the United
States. We surveyed all eligible restaurants wighdtefined catchment in Philadelphia and
80.3% (n=187) participated. No restaurant emplayae able to name all seven “best practices”
to reduce the risk of food allergy adverse evamtestaurants. The majority of participants could
name only zero or one preventive measure. Fewcjaatits knew to respond to anaphylaxis by
administering epinephrine and calling 9-1-1. Pubbalth professionals should work with the
restaurant industry, and with food service workey€valuate and revise food allergy-relevant
policies and trainings. This is critical to protéoe 15 million American consumers, and far
more globally, who suffer from food allergies.
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1. Introduction

An estimated 15 million Americans and 17 millionr&peans suffer from food allergies (Food
Allergy Research & Education, 2014), which vargeéverity and can be serious enough to be
life threatening (Turnbull, Adams, & Gorard, 201%here are approximately 90,000 emergency
department visits in the United States (U.S.) alipb&cause of anaphylactic reactions to food
(Clark, Espinola, Rudders, Banerji, & Camargo, 2011

To prevent adverse events, people with food aksrgiust diligently avoid allergenic foods,
which depends upon food safety controls throughtmeifood production chain. Food allergen
safety begins with producers and growers, and goes to include manufacturers, distributors,
and transporters, as well as retailers, restayrantsconsumers themselves. Food allergen
guidance is provided in the Codex Alimentarius eneimbedded in the principles of Hazard
Control and Critical Control Point (HACCP) manageingystems, which offer a prevention
framework for the food industry globally (Codex mkentarius, 2015; Wehr, 1997). In the United
States, the Food Allergen Labeling and ConsumeeBtion Act (FALCPA), passed in 2004,
specifies that packaged foods must include labdbngight of the common allergens identified
by the Codex Alimentarius Committee on Food Lalgglimheat, crustacean shellfish, egg, fish,
peanuts, soy, milk, and tree nuts (Gendel & Zhu,32MHey & Luedemann, 2001; Kjelkevik,
Edberg, & Yman, 1997; Roses, 2011). For consumélsfaod allergies, trust in food
processing, labeling, and handling is essentiatdoagement of their potentially life-threatening
chronic condition.

Food consumed in restaurants or other food sesétiengs accounted for one in four food-
induced anaphylaxis deaths between 1994 and 208k (Blunoz-Furlong, & Sampson, 2001,
2007). The role of restaurants in allergy managensgoarticularly important since food allergy
prevalence is on the rise (Branum & Lukacs, 2008l American families are eating more meals
at restaurants and preparing fewer meals at hantbelU.S. in 2013, 49.6% of all food dollars
were spent away from home (United States Departofefgriculture Economic Research
Service, 2014a). Moreover, 20.8% of the food paseld away from home was procured at
“limited-service eating places” (United States Dément of Agriculture Economic Research
Service, 2014b), where a customer orders fooccatiater and does not receive table service
(United States Department of Agriculture Economes&arch Service, 2015).

Restaurant employees have critical roles to plagducing the risk of food allergy adverse
events. Their work requires specialized knowledggeld on HACCP principles, as well as
motivation to meet patrons’ needs, self-efficaceaploy best practices, and resources to
execute safe food allergy management protocolsi(&ajagopal, 2013; Muraro, Hoffmann-
Sommergruber, et al., 2014). The preparation obal fllergy safe meal begins even before a
customer enters the restaurant, with steps thatdacareful review, segregation, and storage of
ingredients (National Restaurant Association Edanat Foundation, 2015b). Once a customer
with food allergies enters a restaurant, a foodisemworker can employ a number of
precautionary steps to mitigate risks, includingihg a conversation with the customer to
clarify food allergies, reading food labels, usingcontaminated ingredients, and delivering an
allergen-free meal using properly sanitized serwiaee. Diversion at any point from best
practices could have serious consequences fohdytaiergic customer. While all states require
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some form of food safety training for restaurantkess, only five states and two cities—
Massachusetts, Rhode Island, Michigan, New Jekdeginia, New York City, and St. Paul
Minnesota—require additional food allergy traineggd/or food allergy materials to be displayed
in restaurants (Abbot, Byrd-Bredbenner, & Gras€®),72 Food Allergy Research & Education,
2015b; Massachusetts Department of Public Healte®uof Environmental Health/Food
Protection Program, 2010). Established traininggams, like the National Restaurant
Association’s ServSafe Allergens online course idteal Restaurant Association Educational
Foundation, 2015b), describe the range of disstepds necessary to reduce the risk of food
allergy adverse events in restaurants. In addifmyd service workers should be prepared to
recognize and respond to food allergy adverse sweinén they do occur. In the event of
anaphylaxis, prompt administration of epinephrséhie preferred and lifesaving emergency
response (Kemp, Lockey, & Simons, 2008), which sthbe followed by calling 9-1-1 and
transporting the ill person to an emergency roomr@vb, Agache, et al., 2014; Sampson, 2003).

Across a broad range of food service environmentg,(restaurants, institutions) and
geographical areas (e.g., United Kingdom, U.S. dyiih, Brazil), several studies have
evaluated workers’ food allergy knowledge, identifypotential hazards to food allergic
consumers (Ahuja & Sicherer, 2007; Ajala et al1@®ailey, Albardiaz, Frew, & Smith, 2011;
Choi & Rajagopal, 2013; Common et al., 2013; Sh&fizman, 2015). These studies, which
were conducted in selected populations and conmeaisamples, and have suggested a need for
improved training and better adherence to HACCRtas and allergen management among
food service workers. A study conducted in a sttaaiin in the United Kingdom reported that
food service workers needed additional trainingarding food allergy management and that
proprietors and environmental health officers |lack®tivation, time, and money to invest in
this issue (Pratten & Towers, 2003, 2004). Low lew¢ motivation and concern also were
reported by Ajala and colleagues (2010), who stlidierkers at 12 restaurants in Brazil. A
study conducted at a university cafeteria in th®.Wevealed specific gaps in food allergy
knowledge among food service workers, includinglehges in identifying common food
allergens among listed ingredients and a lack ofltedge regarding appropriate emergency
response in the event of a severe food allergytilma(Choi & Rajagopal, 2013). In Penang,
Malaysia, food handlers were found to have modduadevledge of safe food allergy
management practices. For example, in that stutdly,about half of respondents knew that
eating even a small amount of an allergen couldeaureaction (Shafie & Azman, 2015). These
studies provided important early documentationaiéptially serious shortcomings in allergy
management in food service establishments, poittinige need for additional research that is
generalizable to other settings.

In a defined central city catchment area in a larggheastern U.S. city (Philadelphia), we
conducted a survey to assess food allergy knowladdeadherence to best practices among food
service workers in all eligible limited-service tagsrants. Drawing from a well-defined
denominator, we conducted in-person surveys, imotud self-administered component, with
restaurant staff, with the goal of understandirggagrant workers’ knowledge and practices
regarding food allergy management and responseotbdllergy adverse events. Our long-term
objective was to identify opportunities to redulse tisks faced by consumers with food
allergies—for example, through improvements in adioo and training and through application
of behavioral economic principles to reduce foddrgly adverse events. Accordingly, this study



114  also used an embedded randomized behavioral ecomxperiment to test the influence of a
115 consumer tool—a printed “consumer food allergytatard” describing a hypothetical

116  customer’s food allergies. The experimental fodergl alert card included a photograph of a
117  patron with food allergies. The image was intentteithicrease food service workers’

118  engagement and motivation by amplifying the sakeofcfood allergy and invoking concern for
119  a specific customer (Blumenthal-Barby & Burrough®]12), just as patient photographs

120 embedded in medical charts have been shown tcasenadiologists’ engagement in their work
121 and to improve the accuracy and detail of theiorep(Turner & Hadas-Halpern, 2008).

122  Additionally, research on philanthropic giving rdscumented that people feel more empathy
123 and give more to a cause when they see an assbpiadéograph of an adversely affected

124  individual—for example, a single hungry child (St&Nerrochi, 2009).

125

126  Below we report results from this study, which itigtes knowledge gaps in the food service

127  industry in a large northeastern U.S. city. Indiseussion section, we identify links to prior

128  research, specify gaps in the literature, note &titaue and training needs for restaurant workers,
129  and suggest opportunities for public health depamntisiand food allergy advocacy organizations
130 to further engage food service workers as alliggatecting the health of people with food

131  allergies.

132

133 2. Material and Methods

134

135 2.1 Sampling and recruitment

136  This study was approved by the Institutional Revigwvard at the University of Pennsylvania.
137  We recruited food service workers from all eligibhaited-service restaurant establishments
138  within a designated area of Center City Philadelphiigible restaurants were identified through
139  “ground-truthing” (Sharkey & Horel, 2008), a methih@t relies on direct observation of

140  existing establishments through walking surveythefcatchment area. In food environment

141  research, ground-truthing is upheld as a superathad to the more routine strategy of

142  identifying retail establishments through publistists of food outlets. Reliance on published
143  lists showed a sensitivity of less than 40% in tdgimg operating food outlets in a recent urban
144  food environment study (Lucan et al., 2013). Limdig®rvice restaurants were defined as

145  restaurants where the patrons could order at ateoand subsequently pay at a cash register.
146  Outlets identifiable as having both limited-servasel full table-service options were included.
147  We excluded table-service only establishments.prb&ocol excluded food service workers who
148  were under age 18 (n=0) or who were unable to givbal consent or to complete the survey
149  due to language barriers (n=10). There were 28®hkd restaurants approached in the

150 catchment area, and 80.3% (n=187) participatedstght one completed survey from each
151  limited-service establishment meeting these cetarnd located on numbered North-South streets
152 between the Delaware River and"&ireet (i.e., ¥ Street to 48 Street, inclusive) and on all

153  major East-West-oriented thoroughfares betweerirasddding South Street and Market Street.
154

155  Surveys were conducted between 9 am and 6 pmuglthefforts were focused primarily

156  between the hours of 2 pm and 5 pm, when restautantded to have the lowest customer

157  volume. At each eligible restaurant, a researcistasd approached the counter, used a script to
158 invite one employee to participate, and obtainethaleconsent before proceeding with the
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survey. Participation was voluntary, and restauvasrkers were free to decline to participate,
with no adverse consequences.

2.2 Survey and data collection

The tablet-based survey included items informegreayious studies among food service
workers at restaurants and cafeterias (Bailey.eP@l1; Choi & Rajagopal, 2013). The survey
was administered using REDCap data collection atdbése management software, which
includes a straightforward user interface (therftrend”) for data collection as well as secure
data storage and tools for analysis (the “back eidirris et al., 2009). The survey included
four major sections, as described below and indudéppendix A.

Section one included open-ended questions thassed@articipants’ views regarding food
allergies and food allergy management practiceterAfrief “icebreaker” questions, the research
assistant asked the participant to describe evepyte or she would take in order to assure the
safety of the hypothetical customer with food ajies described in the printed “food allergy
alert” card (Appendix B) shown at the start of thierview. The card explained that this
customer’s food allergies were potentially lifeglatening. Using a similar open-ended method,
the research assistant then asked, “What stepsiwoultake if this customer had an allergic
reaction here?” During this portion of the survibyg research assistant transcribed participants’
verbal responses into REDCap.

For the second section of the survey, the resessilstant handed the tablet to the participant
and asked him or her to respond to a series ofat8msents, designed to measure attitudes and
self-efficacy for meeting the needs of customettt wood allergies. Participants were asked to
respond to each statement along a continuum {eom,“not at all sure” to “completely sure” or
from “strongly disagree” to “strongly agree”). Rapants manually entered their responses
using a REDCap “sliding scale” feature, by dragganapinter on the tablet screen to the desired
location along the response continuum. For eacktmue REDCap translated the pointer
location to a score between 0-100.

The third section of the survey focused on paréiotcharacteristics, including gender, age,
education level, role in the restaurant, and whrdtherespondent (or someone close to them)
had food allergies. Finally, section four includaa true or false questions to assess the
participants’ knowledge regarding safe food allemgnagement practices. Upon survey
completion, each participant was remunerated wih gift card (i.e., an amount sufficient to
purchase a sandwich) from a local chain deli aod fstore (Wawa). This participant
remuneration was approved by the university’s fastinal Review Board, which prohibits
remuneration that presents an “undue influencefesearch participants.

On average, the survey was completed in just ubdieninutes by the participating restaurant
workers. A small proportion of respondents answem@de but not all questions, as reflected in
the denominators for each question in Tables ledekample, in Table 4, 13 people did not
complete the True/False question “If a customéiaiang an allergic reaction they should be
served cold water to dilute the allergen.” Thisgjimn was asked near the end of the survey. As
noted in the tables, almost all participants cogoleéhe survey in its entirety. Very few people
omitted questions or failed to complete the survey.
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2.3 Embedded experiment

To focus participants on the issue of food allesgiethe start of the survey, we began with the
experiment in which participants were randomizedi¢sv one of two “food allergy alert” cards,
both of which explicitly described a hypotheticastomer—a 10-year-old boy with potentially
life-threatening tree nut allergies. Participanteevassigned at random (using NumeroRama
(Tanuki Productions, 2011), a random number geagrad view either the version of the food
allergy alert card that included a photograph efliby or a version of the card that included the
same text description but no photograph (AppendixXBRsed on prior experiments using
photographs, the food allergy customer card wighphoto was intended to engage the food
service worker, evoke empathy, and influence thekerts level of motivation to provide help.
Participants were given a moment to review thegagsi food allergy alert card before
proceeding.

2.4 Data analysis

To analyze the open-ended data regarding stegmattieipant would take to protect the
customer with food allergies, we operationally deél a set of “best practices” in food allergy
management for food service workers, in order tasuee adherence to those best practices
among survey participants. To establish the operatidefinition of best practices for food
allergy management, we reviewed a standardizedvgdeied by the ServSafe Allergens online
course (National Restaurant Association Educatiboahdation, 2015b), a training program that
is endorsed by the national advocacy organizatandfAllergy Research & Education (FARE)
(Food Allergy Research & Education, 2015c¢). We aésaewed additional printed materials
provided by FARE (Food Allergy Research & Educatiom.). We conducted line-by-line
coding of printed material and minute-by-minute iogdf video content in order to identify all
topics and themes covered in the trainings. Frontoding, we reduced the recommended
guidelines to seven recommended “best practicesstindi, essential steps in food allergy
management for restaurant workers. These stepgledi (1) communicating with the patron to
clarify the allergy and alert the customer to pa&dly risky (allergenic) menu items/make
recommendations; (2) recording the allergy andémnmunicating the customer’s needs to other
staff; (3) checking all ingredient labels for theegence of allergens; (4) using fresh
(uncontaminated) ingredients and/or preparing faedy from allergens to avoid cross-contact;
(5) sanitizing equipment and surfaces and/or usew or designated allergen-free equipment;
(6) cleaning hands and/or changing gloves (or cigibefore preparing food for a customer
with allergies; and (7) verifying orders and/oridefing them separately. We then used this
definition to code all participants’ responses redgay the steps they would take to keep a food
allergic customer safe. For each step, we notedhgher not the participant had named that
step as a precaution they would take in prepaning for a customer with food allergies.
Participants were given one point for each of ¢heea steps mentioned in their responses. We
report the proportion of participants who mentioeadh individual step, as well as the
proportion who correctly identified 0,1,2,3 (etstgps in safe food allergy management.

We also operationally defined “best practices”dat-of-hospital management of anaphylaxis.
Consensus medical opinion is that prompt admirtistraof epinephrine should be the first step
in emergency response in the event of an anaplylaetction (Kemp et al., 2008; Muraro,
Agache, et al., 2014). Immediately following admstration of epinephrine, the responder (in
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this case the food service worker) should calkfmergency medical assistance (9-1-1) so that
the ill person can be transported to the emergdepgartment (Sampson, 2003). We conducted
line-by-line coding of participants’ responses toagpen-ended question regarding steps they
would take to assist a customer who was havindlarge reaction, and we classified responses
according to whether or not the participant mergdaither or both of the key emergency
response steps: giving epinephrine and/or callidgl9for assistance. We report the proportion
of respondents who identified each of these stepéféctive emergency response to
anaphylaxis. We coded additional open-ended regsahat would not be considered best
practices, such as seeking out a parent or refetoinestaurant procedures (e.g., notifying a
manager or completing restaurant paperwork).

Analyses were conducted using SPSS version 22 (EEMI3) and Microsoft Excel 2010
(Microsoft, 2010). For all parts of the survey, dgstive statistics are reported. The denominator
for each question was the number of participants kesponded to that specific question. For
part two of the survey, participants’ sliding scat®res on self-efficacy and attitude measures
were coded from 0-100. The optimal goal would lreafbworkers to attain perfect scores of
100. We considered scores of 85 or above (akiedbscores of B+ or A) be strong
endorsements of the self-efficacy or attitude states. To assess the effect of the experimental
exposure to the food allergy alert card with orhwiit a customer photo, we used the chi-square
test to compare the proportions of interventioncesitrol group participants who strongly
endorsed the attitudes and self-efficacy statemergart two of the survey. We also used the
independent samples t-test to compare the differenmean scores of intervention vs. control
group participants.

3. Results

To frame our results regarding restaurant workiexsd allergy knowledge and practices, we will
briefly describe the context for food safety in study setting. Policies regarding food safety
and food control establish the context for trainamgl education—as well as the resultant
knowledge and practices—of restaurant workershénd.S., food safety training requirements
for restaurants vary by state, with jurisdictionsgtimes establishing standards that exceed the
State Food Code. In Pennsylvania, each food restablishment is required to have one certified
supervisor who has completed food safety trainngthat person does not have to be on-site at
the restaurant during all working hours. In Philatie, the code requires that an employee
certified in food safety (i.e., having completedagproved food safety course) be present at all
times (City of Philadelphia Department of Publicale, 2013). Philadelphia’s code specifies
three courses that can be completed to satisfsetpgrement, one of which is the ServSafe
course for food managers. This basic ServSafe easite be distinguished from the ServSafe
Allergens course that we used to define “best prest for food allergy management in
restaurants. The basic ServSafe manager courséomeatlergens as an important hazard, but
detailed information about the control and prevamtf food allergy adverse events is not
covered. Specialized allergy training is not regdiby the city of Philadelphia or the state of
Pennsylvania. Additionally, the City of Philadelatbepartment of Public Health Regulations
Governing Food Establishments (City of Philadel@bépartment of Public Health, 2009) cite
the need for HACCP plans to manage certain (masityobial) hazards, but the City
Regulations do not specifically mention the contflood allergens using an HACCP plan.
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In this context, between October 2013 and Septeiibt, we investigated the food allergy
knowledge and practices of restaurant workers mi€eCity Philadelphia. Out of 233 eligible
restaurants, staff at 187 restaurants completeduthey, for an overall response rate of 80.3%.
Of the 187 survey participants, half were women laaflwere men (Table 1). The most

common age group was 18-25 years old (48.1%),vi@tbby 30-39 years old (18.9%) and 26-
30 years old (18.4%). One out of four participasypeke a first language other than English,
indicating that the sample was culturally diver&ashiers (38.6%), managers (34.8%), and food
preparers/chefs/cooks (28.8%) most commonly reggmbtaithe survey. Participants sometimes
fulfilled multiple roles within the establishme@ne in five participants reported that s/he had a
food allergy, and more than half reported that smmeeclose to them had a food allergy.

Overall, participants performed poorly when theyevasked to respond to a hypothetical
customer with food allergies by identifying alltbie steps they would take to prepare and serve
an allergy-safe meal for that patron (Table 2).d8lagn the seven “best practices” for reducing
the risk of food allergy adverse events, which dentified from the ServSafe Allergens and
FARE restaurant training programs, participantsewarable to name critical steps in safe food
allergy management. No participant was able to nalireeven steps that are considered
necessary to protect a customer with food aller@tegure 1). The majority (53.7%) of
participants named one step or fewer that they evtake to manage food allergies safely in their
establishment—far short of the goal of taking ellen precautionary steps. The most commonly
noted action step was to sanitize equipment, worlases, and instruments, and only 37.1% of
participants noted that they would take this sfeminority of participants noted that they would
communicate with the patron to clarify the alleajgft them about risk (28.0%), use fresh
(uncontaminated) ingredients/avoid cross-conta®tl®), check ingredients (21.5%), or clean
their hands or change gloves (19.9%). It was egssi¢ommon for participants to note that they
would document the allergy on the order form to oamicate the allergy to other restaurant
staff (11.3%) or verify the order as allergy-saf¢ha time of serving it to the customer (4.8%).

In some limited-service restaurants, the partidipaay have been the only staff member present,
obviating the need for communication with otheffstll other steps can be viewed as essential
elements in the process chain of providing safe fioo a patron with severe allergies. Any
missed step—from checking of ingredients to washinigands or changing of gloves—could
conceivably introduce an opportunity for exposuréhe allergen, with potentially serious health
consequences for a patron susceptible to anapbylaxi

Despite these clear gaps in restaurant workersiledge of safe food allergy management,
participants generally were aware of the seriousoéfood allergies (Table 3). Most
participants (88.6%) strongly endorsed the statérfi@vant to go the extra mile to help keep
this child [a hypothetical patron with food allezg] safe.” A similarly high proportion (90.1%)
strongly endorsed the idea that “In this businfss] allergies should be taken very seriously,”
and 88.5% strongly believed that “I always takseitiously when a customer like this says he or
she has a food allergy.” Participants’ endorsernétitese statements indicated both an
awareness of food allergens as a hazard and a ¢omantito reducing the risk of adverse events
among food allergic patrons.



342 Alower proportion, but still the majority of pastpants (64.5%), strongly endorsed the

343 statement “I am sure that a safe meal can be mépar the child at this restaurant.” The

344  majority of participants reported high self-effigdor food allergy management practices, with
345  69.2% of participants strongly endorsing the statenthat “I am confident that | know how to
346  provide a safe meal for this child.” Participardgsealed a lower level of certainty about their
347 food allergy management skills when asked aboturt toafidence in performing specific tasks
348 necessary for safe food allergy management. OnBf%%f participants strongly endorsed the
349 idea that “I am confident that | can accuratelyniifg the ingredients in all of the food served
350 here.” In a general sense, participants’ confidemmkself-efficacy appeared high, which

351  contrasted with the low knowledge of safe foodrgfemanagement practices demonstrated in
352 the "hypothetical patron” exercise described above.

353

354  Participants’ responses revealed concerns abauitla@agers and co-workers with regard to
355 safe food allergy management. Only half of partiaiig strongly endorsed the idea that “My
356 employer has provided good training about foodrgiés,” and approximately one out of three
357  participants “would be concerned that my coworkeey not know how to keep this child safe.”
358  Sixty percent of participants expressed strong@stan learning more about safe food allergy
359 management. A small proportion of participants ¥3.4trongly believed that “This child should
360 not eat out at restaurants,” while 12.4% “would fester having this child eat someplace else.”
361

362 When asked a series of basic true/false questicats€ 4) about food allergy management, a
363  small proportion of participants offered incorreesponses—indicative of misinformation that
364 could be dangerous to patrons with food allerdtes.example, 10.7% of respondents

365 incorrectly believed that “Removing an allergemfra finished meal, e.g. removing the nuts,
366 may be all that is necessary to provide a safe foeal food allergic customer.” A similar

367  proportion (11.7%) incorrectly reported that “Custrs with food allergies can safely consume
368 a small amount of that food,” while 6.7% reportadarrectly that “Cooking, for example frying,
369 can stop food from causing allergies.” Almost améour participants reported incorrectly that a
370  patron should be given cold water in the eventodléergic reaction, in order to dilute the

371 allergen.

372

373  Given these knowledge gaps, as well as participartsmplete identification of necessary steps
374  for safe food allergy management, it is especiadiycerning that few participants knew how to
375 respond effectively to a food allergy adverse ewetieir establishment (Figure 2). One in six
376  respondents (16.6%) correctly named both of themhwest important steps for responding to an
377  anaphylactic event: administration of epinephrind ealling 9-1-1 for emergency transport to
378 the hospital. Even among the participants who rmeeti epinephrine, very few explicitly

379 mentioned a willingness to administer the medicatma patron in need of assistance, and a few
380 also noted explicitly that they would not adminidtee medication. In several comments,

381  participants noted that instead of leading an eerergresponse, they would defer to the

382 hypothetical patron’s parent, emergency persomuoalpital staff, another patron, or a doctor at a
383 nearby hospital. Notably, food service workers mfteentioned non-medical (i.e., procedural or
384 bureaucratic) responses to a patron’s severe @llexgction—such as filling out an incident

385  report, reporting to a manager, or offering thegrat coupon for use on a return visit—rather
386 than describing effective emergency response atimat they would take to assist a patron

387 having a severe allergic reaction.
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Based on chi-square tests of differences in prapognd independent samples t-tests of
differences in mean, the responses to survey gqusstvere similar, regardless of whether the
participant was in the intervention or control ggq®upplemental Tables 1-4). No differences
were observed between the intervention and cogtolp in demographic characteristics, except
that there were more cashiers in the control gd6f6 versus 31%, p=0.05). Participants’
responses to attitude and self-efficacy questia@hsot vary measurably according to whether
they viewed the experimental food allergy alertdoaith or without a patron’s photo, with one
exception for the statement “I always take it seslgp when a customer like this says he or she
has a food allergy.” Given that we conducted midtgomparisons, it is possible that this
difference was attributable to chance alone. Wehyadthesized that the presence of the photo
would increase the salience of the allergy ande¢spondent’s empathy and desire to help, but
this was not borne out in the experiment that wakezlded in the survey. Participants in both
the intervention and control groups reported a kiggree of concern regarding the seriousness
of food allergies, as well as a commitment to réalyithe risks of adverse events for patrons
with food allergies.

While completing the survey, 49 participants weghly engaged and/or provided spontaneous,
positive feedback (not specifically solicited thghuguestions from the staff) regarding the
survey topic and study design. They expressedgerahcomments from: finding the topic
interesting and a good learning opportunity to géiappy to help, demonstrating an interest in
the topic of food allergies and their management.

Discussion

This study reports several key findings regardmagfallergy management in restaurants, based
on a high-participation survey of all eligible litmd-service restaurants in Philadelphia’s central
downtown business district. The most importantifigd from this study relate to the inadequate
readiness of food service workers in a large Ui8.tc manage food allergies safely. This raises
concerns for the 15 million consumers in the UaBd far more globally, who suffer from food
allergies. Throughout the study, participants réagtéundamental knowledge gaps regarding
how to reduce the risk of and respond to food gylexdverse events. Critically important is the
finding that no single respondent could identiflysglven steps necessary for safe food
preparation, and that the overwhelming majoritpaiticipating food service workers could
identify only zero or one of those seven necessipys. Despite these shortfalls in their own
knowledge, participants indicated a high level dfimgness to assist food allergic customers
and to learn more about food allergies, coupleti ait inflated sense of their own self-efficacy
for safe food allergy management—a finding echoe@ports from other countries (Ajala et al.,
2010; Bailey et al., 2011; Common et al., 2013itBra& Towers, 2003, 2004; Shafie & Azman,
2015; Sogut et al., 2015; Wham & Sharma, 2014)leralsummarizes results from studies
relevant to the current report. Though the stubase used different sampling and data
collection methods and have investigated food serwiorkers in a range of roles, the collective
findings suggest the need for widespread apprarshkigorous evaluation of policies and
practices for food allergy training and educatiamag food service workers.
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In this study, conducted in the only representasample using ground-truthing to identify
eligible restaurants in the U.S. to date, the Ipgtticipation rate suggests a high level of
engagement on the part of food service workershédeanticipated that busy and potentially
poorly compensated (Allegretto et al., 2013) foed/g&e workers might be reluctant to
participate, but we encountered quite the oppoBgeticipants eagerly answered and asked
guestions and offered additional commentary attbse of the survey, with 49 participants
expressing unsolicited positive evaluations ofgtugly, an interest in the topic of food allergies,
and appreciation of the opportunity to learn mdrewd food allergies. It is also notable that
employees were critical of the training offeredtbgir establishments despite social desirability
bias, especially when employees were responditigetgurvey at their work site. In addition,
just over half of participants strongly endorseel desire for more training on food allergies. In
restaurant work, low wages, limited autonomy, aigth turnover (Allegretto et al., 2013;
National Restaurant Association, 2015) might limitrker engagement on issues like this, but
many of the workers we studied demonstrated angitiess to learn more about this common
health problem.

A second, related finding is that there is amptenrdor improvement in food service workers’
basic knowledge of how to reduce the risk of aauialeexposure to known allergens. Even with
the international efforts of the FAO/WHO Codex Aéntarius, and the HACCP guidelines for
food safety, our findings, along with the findingfsstudies from the UK (Bailey et al., 2011;
Common et al., 2013), New Zealand (Wham & Sharr@a4® and Malaysia (Shafie & Azman,
2015) confirm the need for redoubled efforts to ommicate, encourage, and even enforce best
practices in food allergy management in restawatiings (Center for Food Safety and Applied
Nutrition, 2006). The Codex Alimentarius recommentisdards for voluntary adoption by
members, and it also serves in many cases as $sigefbanational legislation regarding food
control. The findings of this and other studiesgasgj the importance of 1) testing how
restaurants translate, interpret, and implemenH#&ECP principles with regard to food allergen
management; and 2) evaluating the effectivenessgoflations that emanate from HACCP
guidance, and 3) evaluating the effectiveness istiag and new food allergen trainings. To our
knowledge, only one small pilot study of 11 resémtiremployees tested the effectiveness of a
food allergen training program. Though very snthlit study suggested that participating
workers’ improved knowledge was sustained four sesdker the training (Bailey, Billmeier
Kindratt, Smith, & Reading, 2014). Otherwise, nbeaststudies have subjected food allergy
training programs to rigorous empirical evaluatidhere are some data to suggest that employee
training in HACCP is associated with improved mhged quality in meals served, which may be
one good measure of training effectiveness (SoyiRmm, Molto, & Manes, 2002).

A third critical finding is that few participantsikw how to respond safely to a food allergy
emergency. A minority of participants correctlymtiied the need for epinephrine followed by
calling 9-1-1 in the event of anaphylaxis. A fewtapants who mentioned epinephrine
specifically noted that they would not be comfolktaddministering this medication, which is
potentially life-saving and carries few risks in shpeople, and is especially safe for children
(Kemp et al., 2008). Clearly, this is a major ogpoity for public health education, and for
increased access to emergency epinephrine, whidd be made broadly available in
restaurants, just as Automated External Defibaiai{ AEDS) have become more widely
available in public venues (Caffrey, Willoughby pee& Becker, 2002). However, just as is the

11
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case with AEDs, education and protections for GBarharitans will be necessary to overcome
barriers to use of epinephrine—which are well-doeatad among even Emergency Medical
Service responders, people with food allergies gedves, and caregivers of people with food
allergies (Chung et al., 2014; Gold & Sainsbury)@Kastner, Harada, & Waserman, 2010;
Kim, Sinacore, & Pongracic, 2005; Lammers, WillobgiByrwa, & Fales, 2014; Money,
Barnett, Kuljis, & Lucas, 2013; Sicherer, FormanN&one, 2000; Umasunthar et al., 2015).
One city in Canada is experimenting with univegsaticessible epinephrine in food courts and
chain restaurants and evaluation is expectedilatée fall of 2015 (Anaphylaxis Canada, n.d.;
Bennett, 2015).

Taken together, the findings from this and othedi&s suggest the need for renewed appraisal
of food allergen training policies and evaluatidriraining and education programs. The city of
Philadelphia, the state of Pennsylvania, and mamgrstates and jurisdictions share similar
approved training courses for basic food safety.dxample, the ServSafe Food Safety Manager
course is accepted for certification or demonsiratf knowledge in 39 states (including
Pennsylvania). In the other 11 states the sameS&&\course is accepted by many jurisdictions
(including Philadelphia) (National Restaurant Asation Educational Foundation, 2015a). This
course touches on food allergens as a hazardeoriimlled. Far more specific guidelines and
best practices are presented in the ServSafe Atlecgurse, which is not required in
Pennsylvania or in Philadelphia. A minority of sgtincluding Massachusetts, Rhode Island,
Virginia, and Michigan, have developed higher staddood allergy training requirements for
restaurant employees. Since 2011, the Massachiitatment of Public Health has required
all food service establishments to have a foodgotain manager trained and certified in safe
food allergy management practices (Massachusefiardaent of Public Health Bureau of
Environmental Health/Food Protection Program, 20d@jch as they have long been required to
undergo general food safety training in many st@itiedional Restaurant Association
Educational Foundation, 2015a). These enhancedig®iand related programs should be
empirically tested for their effectiveness in impag food allergy knowledge, changing
restaurant worker behavior, and reducing the nsilergic consumers, since up to 42% of food
allergy adverse events and anaphylaxis occur beaafueccidental exposure in restaurants
(Furlong, Maloney, & Sicherer, 2006). Training fosetvice staff is also essential in institutional
settings, such as hospitals and colleges, wherenggand students have more constrained
options and consume most or all of their mealdairstitution. Colleges, for example, are
required by Americans with Disabilities Act to prde safe food alternatives for students with
food allergies (Food Allergy Research & Educati®®]5d). It is not clear that colleges and
universities are in compliance, though advocacygsdike FARE are working to improve food
allergy management on college campuses (Food AllRRegearch & Education, 2015a). One
study, conducted at a large Midwestern universitypwed serious gaps in cafeteria workers’
knowledge of safe food allergy management (Choig§aBopal, 2013).

A common regulatory challenge is that most stateksjarisdictions do not require that all
restaurant employees receive food safety trainframp type (with or without specific reference
to food allergies). In Philadelphia, an owner omianger must complete food safety training, but
most employees are exempt. This policy virtuallyuass that the full restaurant staff will not be
formally trained, introducing opportunities for “adelinks” and behavioral errors in the food
production chain if the one person who receivedfdrtraining does not disseminate that

12
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knowledge throughout the restaurant staff. Anotitedy highlighted that cooks tended to have
more thorough food allergy knowledge than sernfersexample. But if servers are not
knowledgeable and actively involved in seeking infation about consumers’ allergies, and if
they fail to communicate accurate information te took, then the cook’s knowledge is
undermined and the consumer could be at risk (K&dee, 2012). An additional pragmatic
challenge is the rapid turnover of restaurant eyg#s (National Restaurant Association, 2015),
such that owners/employers may be reticent to inwake training of their employees. New,
inexperienced, or untrained employees may poseathé consumers with food allergies. In
addition to educating a broader array of restawstait, training strategies should incorporate
behavioral rehearsals and simulated work taskeggimese training modalities have proven
highly effective in shaping other health and safetfiaviors, including microbial reduction in
food service settings (Soares, Garcia-Diez, Est@kgeira, & Saraiva, 2013). With increased
training in general food safety come additionalddés, including reductions in occupational
stress and increases in self-efficacy among foodlleas (da Cunha, Taddeo Cipullo, Stedefeldt,
& de Rosso, 2015). The same may hold true foritrgim food allergies. Behavioral economic
approaches, such as the provision of financialritices, have also encouraged behavioral
compliance with food safety practices among restatuwvorkers (York et al., 2009).

In this study, we did not seek restaurant-speasificrmation about training programs completed
by the managers or employees of establishmentedjr by the specific participants who
responded to the survey. This is important inforamato seek in future research, in order to
guide interventions and improve workers’ knowledge adherence to food allergen
precautions.

A limitation of this study is that we included orfinglish-speaking restaurant workers, in an
industry that employs many new immigrants with @ignlanguages other than English.
Notably, only 10 potential participants were exédan this basis, and one quarter of survey
participants spoke a first language other thaniBngieflecting a high degree of cultural
diversity in this study sample. Educating new immaigs and devising strategies to assist in
communication are essential to making restauraies or people with food allergies. In the
Philadelphia, the restaurant community has partherth the Free Library and the Garces and
Vetri Foundations to provide English as a Seconaguage classes for restaurant employees, to
benefit both the food service workers themselvestha patrons they serve. Language barriers,
and different cultural beliefs and experiences, l@ymportant determinants of food allergy
awareness, knowledge, beliefs, and practices (Betvah, 2014; Harrington, Dean, Wilson, &
Qamar, 2015; Leftwich et al., 2011; Lu, Elliott,@arke, 2014).

In this paper, we see restaurant workers as onertangd group in the food production chain.
Restaurant workers have power to mitigate butatally eliminate the risk of food allergy
adverse events. Like consumers with food allergestaurant employees are dependent upon
accurate labels that reflect the presence of laligéns, for example. Labeling errors, and other
errors earlier in the food production chain, aflg/fautside the control of the restaurant worker
and can lead to adverse events in restaurants,iiexeastaurant worker adheres faithfully to all
of the best practices suggested in the ServSaégslh and FARE restaurant trainings.
Similarly, restaurant employees often rely on comsts to communicate their allergies clearly

13
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when dining away from home. Indeed, several stutse® noted that consumer error—
particularly failure to notify the restaurant emyse of an allergy—often plays a role in adverse
events (Furlong, DeSimone, & Sicherer, 2001; Leftwet al., 2011). Therefore, both proactive
efforts by restaurant staff to elicit food allerigyormation from all consumers and improved
consumer training may also be in order to reduegitk of food allergy adverse events.

The use of a consumer allergy alert card with aalisue (vs. the consumer allergy alert card
without the visual cue) did not work to improve tbservice workers’ engagement or desire to
help a hypothetical patron with food allergies.sTtiay have been because workers’ engagement
was high at baseline, with or without additionadmppts or encouragement. Alternatively,
perhaps a better test or intervention to increasd&evs’ engagement would have been the use of
the consumer allergy alert card itself vs. no gdntonsumer allergy alert card. Participants
commented that the food allergy alert cards—of lgples, with and without the customer
photos—provided useful, clear guidance regardiegtypothetical participant’s allergies. In
addition, comments indicated that being handedragat card underscored and reinforced the
severity of the allergy. In addition, further resdgrashould test the effects of a tool using only
visual symbols to describe a patron’s food allesgiRerhaps pictorial representations of
allergenic foods could serve as a universal langdagpatrons to communicate with food

service workers effectively regarding food alleggithus attending to the diversity of first
languages represented among restaurant workdrsisttidy and elsewhere (Choi & Rajagopal,
2013).

4. Conclusions

This study is one of the largest to date to reporthe food allergy management beliefs,
knowledge, and practices of food service workeekeh together with evidence from other
studies and settings, this report offers evideri@ereed for public health professionals to work
closely with the restaurant industry, and with feeavice workers, to develop evidence-based
trainings and protocols to protect the large amivgrg population of people who suffer from
food allergies. In the U.S. and abroad, eating afn@y home is extremely common. We need to
find evidence-based, effective strategies for irgrand education of food service workers, in
order to make restaurants safer for consumersfadith allergies.
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Table 1: Study participants’ demographic characterstics

Characteristics

%

Education

First language

Food allergies

Male
Female
18-25
26-30
30-39
40-49
50-65
66+
< high school
High school degree
Some college or more
Other than English
Wait staff
Cashier
Owner
Manager
Preparer/chef/cook
Other
Worker has a food allergy

Someone close to them has a food allergy

50.3
49.7
48.1
18.4
18.9

6.5
6.5
1.6
11
21.3
77.6
23.8

16.3
38.6
13.0
34.8

28.8

8.7
1.72
525
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Table 2: Proportion of workers who reported that they would take each of the essential
steps required to reduce the risk of food allergy dverse events

Steps & workers who reported that they would tdlesée steps n %
Steps (1) Communicate with patron to clarify aleand make 186 28.0
recommendations
(2) Record allergy/communicate with staff 11.3
3) Check ingredients 21.5
4) Use fresh (uncontaminated) ingredients/avoid 23.1
cross-contact
(5) Sanitize equipment/surfaces and use new imsnis 37.1
(6) Clean hands or change gloves 19.9
(7 Verify order and/or deliver separately 4.8
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Table 3: Proportion of workers who strongly endorsd attitude and self-efficacy statements

for meeting the needs of customers with food allergs

Item n %

In this business, food allergies should be takewy seriously. 182 90.1

| want to go the extra mile to help keep this clsiéde. 184 88.6

| always take it seriously when a customer liks $ays he or she 183 88.5
has a food allergy.

It is my job to keep customers with food allergsage. 184 72.8

I am confident that | know how to provide a safeahfer this child. 182 69.2

| am sure that a safe meal can be prepared fathilebat this restaurant. 183 64.5
| want to learn more about how to provide safe fofudt a customer like 177 59.9
this with food allergies.

I am confident that | can accurately identify thgriedients in all of the 156 55.8
food served here.

| feel confident that | know what to do if this toser has an allergic 179 54.2
reaction.

My employer has provided good training about fobergies. 178 52.2

I would be concerned that my coworkers may not khow to keep 179 31.3
this child safe.

I would feel better having this child eat someplatse. 177 12.4
This child should not eat out at restaurants. 771 3.4
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Table 4: Restaurant workers’ food allergy knowledge

Questions (Bailey et al., 2011) n % incorrect
If a customer is having an allergic reaction thiegudd be served cold 174 24.1
water to dilute the allergen.

Customers with food allergies can safely consurm@all amount of 180 11.7
that food.

Removing an allergen from a finished meal, e.g.aény the nuts, 177 10.7
may be all that is necessary to provide a safe foeal food allergic

customer.

Cooking, for example frying, can stop food from siaig allergies. 179 6.7

A food allergy reaction can cause death. 176 8 2
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Table 5: Previous studies assessing the food allgrgnowledge, attitudes, and practices of

restaurant workers

Reference Location Sample Methods Findings
Ahuja, R., & Sicherer, S.New York Convenience  Structured 22% of
H. (2007). Food-allergy City, US sample of guestionnaire respondents were
management from the personnel administered able to correctly
perspective of restaurant (managers, via phone answer 5
and food establishment servers, chefs, true/false
personnelAnnals of or other) from a knowledge

Allergy, Asthma &
Immunology, 9@t), 344-

broad range of
restaurant types

questions, yet
over 50% were

348. identified “very

through the comfortable”

yellow pages providing a safe

and New York meal

Magazine

restaurant

guide (n=100,

70% response

rate)
Ajala, A. R., Cruz, A. Metropolitan Staff Paper-based Restaurants did
G., Faria, J. A. F., region of Sao (managers, guestionnaire not provide food
Walter, E. H. M., Paulo, Brazil cooks, kitchen (sent via mail) allergy specific
Granato, D., & Sant' assistants, training to food
Ana, A. S. (2010). Food service handlers

allergens: Knowledge
and practices of food

assistants) from
12 restaurants

67% of managers

handlers in restaurants. from 2 large and 63% of food
Food Control, 211318- hypermarket handlers
1321. chains (n=74, mentioned they
100% response read labels
rate)
Bailey, S., Albardiaz, R., Brighton, Staff members Structured 33% of
Frew, A. J., & Smith, H. UK (chefs, guestionnaire respondents
(2011). Restaurant staff's mangers, administered received food
knowledge of owners, via phone allergy training
anaphylaxis and dietary waiters) at although this did
care of people with table-service not necessarily
allergies.Clinical and restaurants translate to
Experimental Allergy, identified greater knowledge
41(5), 713-717. through 2
online 59% of
databases respondents were
(n=90, 56% able to correctly

response rate)

answer 5
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true/false
knowledge
questions, yet
94% were
comfortable
serving a meal to
a food-allergic

customer
Choi, J. H., & Midwestern Convenience Paper-based 58% of
Rajagopal, L. (2013).  suburban sample of guestionnaire respondents
Food allergy knowledge, setting, US  foodservice (distributed to  correctly
attitudes, practices, and employees managers) identified
training of foodservice working in epinephrine as the
workers at a university university treatment for a

foodservice operation in
the Midwestern United
StatesFood Control,
31(2), 474-481.

dining (n=193)

severe allergic
reaction and
91.2% answered
“get medical help
immediately” as
the first step in
emergency
response

46.4% of
respondents were
able to identify
common allergens

from a list

Common, L., Corrigan, Leicester, Staff Questionnaire 15% of
C., Smith, H., Bailey, S., UK (managers, administered respondents
Harris, S., & Holloway, waiters, via phone received food
J. (2013). How safe is owners, chefs, allergy training
your curry? Food allergy supervisors) at (incorporated
awareness of restaurant restaurants within a food
staff. Allergy & serving Asian- hygiene or
Therapy, 44), 1000140. Indian food catering course)

identified

through an 32.5% of

online database respondents were

(n=40, 50% able to correctly

response rate)

answer 5
true/false
knowledge
questions, yet
65% were “very
comfortable”
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providing a safe
meal for a
customer with
food allergies

Pratten, J. D., & Towers,Small market Convenience

N. (2003). Food
allergies: a problem for south

the catering industry.  Cheshire,
British Food Journal, UK
105(4/5), 279-287.

town within

sample
(through
personal
contacts) of

restaurants and

pubs (and
environmental
health officers)

Face-to-face
surveys

Preliminary
findings:
Proprietors had
limited food
allergy knowledge

Environmental
health officers did
not feel like food
allergies were
their
responsibility

Pratten, J., & Towers, N.Small market Convenience  Structured Respondents had

(2004). Food allergies town inthe  sample interviews and limited food

and the UK catering North West  (through more limited  allergy knowledge

industry: A study of the of England  personal surveys

training needs for the contacts) of The majority of

industry to serve those restaurants, respondents

with food allergies. pubs, and believed

Journal of European hotels (n=44) environmental

Industrial Training, health officers

28(6), 490-498. should be
responsible for
providing
information about
food allergies,
although officers
did not think this
was their
responsibility

Shafie, A. A., & Azman, Penang, Convenience  Structured 1.7% of

A. W. (2015).
Assessment of
knowledge, attitude and
practice of food allergies
among food handlers in
the state of Penang,
Malaysia.Public Health
12909), 1278-1284.

Malaysia

sample of food
handlers
(managers,
kitchen crew,
waiters, other)

at independent

and chain
restaurants
(n=121,
81.76%
response rate)

guestionnaire
administered
face-to-face
(with the
option of self-
administering)

respondents had
excellent food
allergy knowledge

21.4% of
respondents had
low risk practice

4.3% of
respondents has a
positive attitude
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to reduce risks

Sogut, A., Kavut, A. B., Cityin Random Structured
Kartal, I., Beyhun, E. N., Erzurum sample of 207 questionnaire
Cayir, A., Mutlu, M., & Province, table-service  administered
Ozkan, B. (2015). Food Turkey restaurants face-to-face
allergy knowledge and identified from
attitude of restaurant Erzurum
personnel in Turkeyint Chamber of
Forum Allergy Rhinol, Tradesmen and
5(2), 157-161. Craftsmen lists

of restaurants,

with all staff

(chefs,

managers,

owners,

waiters)

(n=351, 82.9%

restaurant

response rate)

17.1% of
respondents
received food
allergy training

54.3% of
respondents could
identify at least 3
allergens

12.1% of
respondents were
able to correctly
answer 4
true/false
knowledge
questions, yet
88% were
comfortable
serving a meal to
a food-allergic

customer

Wham, C. A., & Wellington, Random Self- 13% of
Sharma, K. M. (2014). New Zealand sample of administered respondents were
Knowledge of cafe and managers and questionnaire able to correctly
restaurant managers to owners from (while answer 11
provide a safe meal to registered interviewer true/false
food allergic consumers. eating houses was present) knowledge
Nutrition & Dietetics, by the questions, yet
71(4), 265-269. Wellington 93% were

City Council confident they

seating 10+ could provide a

patrons (n=124,
76% response
rate)

meal to a food-
allergic customer
and 64% were
confident they
could handle an
emergency

42.9% of
respondents with
past food allergy
training had a
training program
for staff compared
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to 8.8% of
respondents
without past
training
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Figure 1. Number of preventive stepstaken by workers (n=186)
Note: The goal isfor each worker to take all 7 preventive steps.

Figure 2. Steps participantsreported taking in the event of an emergency dueto food
allergy (n=187)
Notes. *Participants mentioned giving the participant a shot or another type on injectable

medication but could not correctly name the medication; several participants incorrectly
mentioned injecting the patron with insulin

** Participants mentioned restaurant procedures they had to follow in the case of an
emergency, including calling the manager, filing a report, and compensating the patron
*** Participants mentioned looking to the parent for help in the emergency, or seeing if
the parent had the appropriate medication
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Highlights

We surveyed quick-service urban restaurants, with an 80% response (n=233).
We measured adherence to 7 best practices to reduce food allergy adverse events.
Despite high motivation, no restaurant employee used all 7 best practices.

Few respondents knew how to assist a customer experiencing anaphylaxis.
Improved food alergen training is warranted, asis review of existing policies.
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Confidential

Fast Food Allergy Survey

Image?
What do you think of when you think about food
allergies?

What comes to mind if you try to describe a person
with food allergies?

What comes to mind when you think about the
challenges of serving a person with food allergies?

Name any menu selections you think the child should

avoid.

What is one nut-free menu item you believe the child

can safely eat?

Name any steps you would take when serving this child

in order to keep him safe.

What steps would you take if this customer had an
allergic reaction here?

| am sure that a safe meal can be prepared for the
child at this restaurant.

| am confident that | know how to provide a safe meal

for this child.

I am confident that | can accurately identify the
ingredients in all of the food served here.

| want to go the extra mile to help keep this child
safe.

My employer has provided good training about food
allergies.

In this business, food allergies should be taken very
seriously.

| feel confident that | know what to do if this
customer has an allergic reaction.

| always take it seriously when a customer like this
says he or she has a food allergy.

07/20/2015 2:17pm

Page 1 of 3
O Yes
O No
Not at all sure Completely sure
(Place a mark on the scale above)
Not at all Extremely
confident confident
(Place a mark on the scale above)
Not at all Extremely
confident confident
(Place a mark on the scale above)
Strongly disagree Strongly agree
(Place a mark on the scale above)
Strongly Disagree Strongly Agree
(Place a mark on the scale above)
Strongly disagree Strongly agree
(Place a mark on the scale above)
Not at all Extremely
confident confident
(Place a mark on the scale above)
Strongly disagree Strongly agree

(Place a mark on the scale above)

www.projectredcap.org *EDcap
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Confidential

| want to learn more about how to provide safe foods
for a customer like this with food allergies.

[ would be concerned that my coworkers may not know
how to keep this child safe.

| would feel better having this child eat someplace
else.

It is my job to keep customers with food allergies
safe.

This child should not eat out at restaurants.

What, if anything, are you allergic to?

What are you allergic to?

Does someone close to you have food allergies?

If so, what is his or her relationship to you?

What is your role in this restaurant?

What is your gender?

What is your age?

What is the highest level of schooling you have
completed?

07/20/2015 2:17pm

Page 2 of 3

Strongly disagree Strongly agree

(Place a mark on the scale above)

Not at all
concerned Very concerned

(Place a mark on the scale above)

Strongly disagree Strongly agree

(Place a mark on the scale above)

Strongly disagree Strongly agree

(Place a mark on the scale above)

Strongly disagree Strongly agree

(Place a mark on the scale above)

[] Nothing
[] Peanuts
[] Tree nuts
1 Milk

[] Wheat
[ ] Eggs

L] Soy

] Fish

[] Shellfish
[] Other

O Yes
O No

[] Wait staff

[] Cashier

[ ] Owner

[] Manager

[] Food preparer/chef/cook
[] Other

0000000
QU B WN <

6 or older

O Elementary School/Junior High

O High School/GED

O Some college

O Associate's degree

QO Bachelor's degree

O Advanced degree (Masters, PhD, etc.)

REDCap

www.projectredcap.org
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Confidential
Page 3 of 3

What is your first language?

Customers with food allergies can safely consume a O True
small amount of that food. O False
Cooking, for example frying, can stop food from O True
causing allergies. O False
A food allergy reaction can cause death. O True

O False
If a customer is having an allergic reaction they O True
should be served cold water to dilute the allergen. O False
Removing an allergen from a finished meal, e.qg. O True
removing the nuts, may be all that is necessary to O False

provide a safe meal for a food allergic customer.

07/20/2015 2:17pm www.projectredcap.org ﬁEDCEIpA
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ALLERGY ALERT

My name is Caleb, and | am 9 years old.

I have a severe, life-threatening allergy to all TREE NUTS.
Even small amounts of the following nuts can make me
extremely sick: walnuts, pecans, hazelnuts, almonds,
pistachios, cashews, pine nuts, brazil nuts, chestnuts,
macadamia nuts, filberts, hickory nuts, and any other nut.

My food cannot contain OR come into contact with any of
these ingredients. This includes sauces, marinades and oils
made from these nuts.

ALLERGY ALERT

My name is Caleb, and | am
9 years old.

| have a severe, life-threatening
allergy to all TREE NUTS. Even

small amounts of the following nuts

can make me extremely sick: walnuts,
pecans, hazelnuts, almonds,
pistachios, cashews, pine nuts, brazil
nuts, chestnuts, macadamia nuts,
filberts, hickory nuts, and any other nut.

My food cannot contain OR come into
contact with any of these ingredients.
This includes sauces, marinades and
oils made from these nuts.




Supplemental Table 1. Study participants’ demographic characteristics, by group

Characterigtics Intervention  Control p-vaue®
(%) (%)

Gender Male 52.9 48.0 0.503
Female 47.1 52.0

Age 18-25 47.1 49.0 0.203
26-30 17.6 19.0
30-39 21.2 17.0
40-49 24 10.0
50-65 94 4.0
66+ 2.4 1.0

Education < high schools 1.2 1.0 0.915
High school degree 22.6 20.2
Some college or more 76.2 78.8

First language English 73.5 78.6 0.434

Position Wait staff 15.5 17.0 0.780
Cashier 31.0 45.0 0.051
Owner 17.9 9.0 0.076
M anager 321 37.0 0.491
Preparer/chef/cook 28.6 29.0 0.949
Other 8.3 9.0 0.873

Food alergies Worker has afood allergy 19.8 234 0.559
Someone closeto them hasafood 55.4 55.0 0.954

alergy

A Two-sided



Supplemental Table 2: Restaurant workers attitudes and self-efficacy for meeting the needs of
customerswith food allergies, by group

[tem Measure” Intervention  Control p-value®
| am sure that a safe meal can be prepared  Mean 81.8 80.5 0.725
for the child at this restaurant. Proportion  65.9% 63.4% 0.727
| am confident that | know how to provide Mean 83.3 82.8 0.871
asafe meal for this child. Proportion  72.0% 67.0% 0.471
| am confident that | can accurately identify Mean 79.2 79.6 0.917
theingredientsin al of the food served here. Proportion  58.1% 53.7% 0.576
| want to go the extramile to help keep this Mean 91.6 92.5 0.460
child safe. Proportion  86.9% 90.0% 0.511
My employer has provided good training  Mean 74.6 75.9 0.741
about food dlergies. Proportion  50.6% 53.6% 0.691
In this business, food alergiesshouldbe  Mean 92.8 93.3 0.645
taken very serioudly. Proportion  92.8% 87.9% 0.271
| feel confident that | know what to do if Mean 78.3 78.5 0.960
this customer has an alergic reaction. Proportion  57.3% 51.5% 0.440
| awaystakeit seriously when acustomer Mean 91.4 94.2 0.031
likethis says he or shehasafood allergy.  Proportion  83.1% 93.0% 0.037
| want to learn more about how to provide Mean 82.9 85.0 0.402
safe foods for a customer like thiswith food Proportion  53.0% 66.0% 0.080
alergies.
| would be concerned that my coworkers ~ Mean 59.7 52.4 0.155
may not know how to keep this child safe. Proportion  37.8% 25.8% 0.084
| would feel better having this child eat Mean 32.9 36.4 0.470
someplace else. Proportion  11.3% 13.4% 0.666
It ismy job to keep customers with food Mean 87.6 88.5 0.676
alergies safe. Proportion  69.0% 76.0% 0.291
This child should not eat out at restaurants. Mean 24.1 25.1 0.781
Proportion  3.7% 3.2% 0.8%4

A Mean: higher scores indicate a Stronger endorsement of the statement; Proportion of participants who strongly endorsed the statement (score of 85+)
B: Two-sided



Supplemental Table 3: Restaurant workers’ food allergy knowledge, by group

ltem Intervention  Control p-vaue®
(% incorrect)

Customers with food allergies can safely consume a 13.1% 10.4% 0.577

small amount of that food.

Cooking, for example frying, can stop food from causing  9.6% 4.2% 0.144

alergies.

A food alergy reaction can cause death. 1.2% 4.3% 0.227

If acustomer is having an alergic reaction they should be 22.5% 25.5% 0.641

served cold water to dilute the allergen.

Removing an alergen from afinished meal, e.g. removing 13.4% 8.4% 0.285

the nuts, may be all that is necessary to provide a safe meal
for afood allergic customer.

A Two-sided



Supplemental Table 4: Prevention of and responseto food aller gy adver se events, by group

ltem Intervention  Control p-vaue®
Mean number of preventive steps 1.49 1.43 0.650
Proportion of participants who correctly named both 16.5% 16.7% 0.971

emergency response steps (epinephrine and 9-1-1)

A Two-sided
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