
ABSTRACT 

THOMAS, ELLEN MARIE. Assessment of Risk Communication Associated with Ordering 
Undercooked Hamburgers in Restaurants. (Under the direction of Benjamin Chapman). 

Ground beef has been associated with Escherichia coli O157:H7 and other STECs. 

As a mitigation step, as cook time of hamburgers increases, log reduction of harmful bacteria 

that may be present decreases. The United States Food and Drug Administration 2013 Model 

Food Code states that it is the duty of the restaurant to disclose and remind consumers of risk 

when ordering undercooked food such as ground beef. The purpose of this study was to 

determine whether the process of disclosure and reminder is actually occurring in restaurants, 

to describe it, to illustrate server knowledge and attitudes about undercooked hamburger risk, 

and to determine whether consumers responded differently to various risk messages.  

Secret shoppers were recruited and trained on the protocol of hamburger ordering and 

asking questions about burger doneness and safety. They visited restaurants in several 

geographic locations across the United States, ordered medium rare burgers, and collected 

risk information on restaurant menus and server responses to questions relating to measuring 

doneness and safety (n=265). Codes were developed to characterize server responses based 

on methods of doneness and to classify whether safety information and incorrect information 

were provided. The majority of servers indicated an unreliable method of doneness or other 

incorrect information related to burger doneness and safety; these results indicate major gaps 

in server knowledge and risk communication.  

A survey was conducted with restaurant servers (n = 50) to learn about servers’ 

knowledge and attitudes surrounding undercooked hamburgers and risk communication with 

consumers. Although 58% of servers report feeling high levels of concern about the food 

their restaurant serves and 68% are very concerned about restaurant reputation, 62% report 

rarely or never communicating risk to consumers. The survey revealed that 51% of servers 

believe medium rare hamburgers to be safe and that 40% of servers would use color to 

describe how doneness is determined to a consumer. Results from this survey and education 



literature were used to construct a factsheet highlighting an E. coli O157:H7 outbreak related 

to undercooked hamburgers served in restaurants. Servers were shown the factsheet and 

interviewed to learn their perceptions of the document and whether it changed their opinions 

about their role in risk communication (n = 30). Overall, servers liked the information and 

“what you can do” section of the factsheet, and also recognized E. coli as a possible hazard in 

hamburgers; however, consumer choice and satisfaction ultimately appear to take precedence 

over risk communication. 

A multifactorial survey was conducted with consumers (n = 250) to determine 

consumer likelihood to order a medium rare hamburger or question a server about hamburger 

safety based on five varying risk messages. Risk messages varied on level of description of 

foodborne illness symptoms and indicators of doneness. There was not a difference in 

consumer response to risk messages; consumers reported that they were unlikely to order a 

hamburger medium rare after reading each message, and were neutral about their likelihood 

to ask a server about hamburger safety. It would be worth investigating whether consumer 

responses are different if risk communication is delivered in person rather than text form. 

This study shows that not only are there major gaps in risk communication occurring 

at restaurants, but the FDA 2013 Model Food Code does not adequately communicate risk 

based on risk communication literature. The Conference for Food Protection (CFP), the 

organization which suggests amendments to the Model Food Code first needs to determine 

whether servers should be risk communicators.  Consumer advisory messages could be 

improved by making them more prominent, more actively reminding consumers of risk, and 

being equipped to address their questions about the safety of a product. 
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CHAPTER 1 

INTRODUCTION 

Ground beef has been implicated as a vehicle in numerous outbreaks since the 1990s, 

particularly by one group of pathogens known as shiga-toxin producing Escherichia coli. A 

5-log reduction of pathogenic E. coli can be achieved by cooking ground beef to an internal 

temperature of 155° F for 15 seconds or 160°F instantaneously. However, many consumers 

prefer the taste and overall experience associated with undercooked hamburgers. Color is 

often used as an indicator of doneness, but due to variations in beef age, composition, and 

storage conditions, color cannot reliably be used to determine whether a hamburger has 

reached a safe temperature. Numerous restaurants cater to customer preference by 

undercooking hamburgers when requested– and this preference is noted and allowed in the 

U.S. Food and Drug Administration’s (FDA) Model 2013 Food Code. Consumers who 

request hamburgers cooked to a temperature less than 155°F increase their risk of foodborne 

illness. 

FDA 2013 Model Food Code states that it is the duty of the restaurant to disclose and 

remind consumers of risk. There are state-to-state, and even individual differences in how 

restaurants choose to communicate risk, including how the risk message is framed, the 

prominence on the menu, and whether the server follows up on that information. There is 

currently a gap in the literature demonstrating exactly how restaurant servers communicate 

risk to consumers, if at all, which signifies an entire piece in the risk communication process 

that has not been examined. Little work has been done to understand server knowledge and 

attitudes regarding undercooked ground beef. Because knowledge and attitude ultimately 

impacts behavior, understanding those factors will help clarify what perspective servers bring 

to their interactions with consumers and what they are likely to recommend. 

An E. coli O157:H7 outbreak in May 2014 which sickened 12 people was tied to 

ground beef produced by Wolverine Packing Company. Each person reported that they had 

eaten hamburgers in restaurants; eight of the individuals reported eating rare or medium-rare 
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hamburgers. This scenario demonstrates the riskiness of undercooked hamburgers and 

suggests that restaurants may not be taking all of the necessary precautions to inform 

consumers of how risky consuming undercooked hamburgers can be. Although it is 

ultimately the consumer’s choice as to how he or she orders a hamburger, it is the 

restaurant’s responsibility to ensure that the consumer is well informed in making that 

decision. 

The Conference for Food Protection (CFP) meets biannually to issue 

recommendations to the FDA regarding changes to the FDA Food Code. It is comprised of 

regulatory officials and members from industry and academia. Issues, which are the 

terminology used to introduce Food Code changes, are proposed and discussed by an 

appointed council based on current research efforts, and there are various committees to 

discuss specific food safety themes. Following the discussion and voting to support the issue 

by the councils, a second round of voting takes place with a cadre of regulatory delegates 

from each state. This study sought to fill the gap in the research by demonstrating how 

servers actually communicate about the risks of undercooked ground beef, clarify the 

attitudes behind the communication, and determine whether a recommendation should be 

made to CFP about how to improve current consumer advisory messaging. 
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CHAPTER 2 

LITERATURE REVIEW 

2.1 Introduction 

Foodborne pathogens cause an estimated 48 million illnesses, 130,000 

hospitalizations, and 3,000 deaths in the United States each year (Scallan et al., 2011). 

Bacteria are associated with approximately 39% of these illnesses (viruses make up 58%) 

(Scallan et al., 2011). Bacteria are most likely to proliferate and cause illness when allowed 

to persist in conditions of high pH, high water activity, body temperature, and a nutrient-rich 

environment.  

Ground beef is one food product that provides the optimal growth conditions for 

numerous types of bacteria, such as Escherichia coli (E. coli) O157:H7. Foodborne illness as 

a result of E. coli O157:H7 causes symptoms of abdominal cramps and diarrhea. In serious 

cases, illness can result in hemolytic uremic syndrome and even death. Pathogenic E. coli has 

been implicated in a number of foodborne outbreaks and a wide variety of food products, 

including ground beef, leafy greens, cookie dough, sprouts, and raw milk. Approximately 

46% of E. coli O157:H7 illnesses are attributed to beef (IFSAC, 2015). E. coli O157:H7 is 

estimated to cause 63,153 illnesses every year, and non-O157 STECs are estimated to cause 

112,752 illnesses per year (Batz et al., 2012).  

Ground beef first emerged as a vehicle for E. coli O157:H7 in 1982, when 

contaminated hamburgers served at McDonald’s locations in Oregon and Michigan sickened 

47 people (Benedict, 2011). The pathogen did not receive significant attention from the 

media and general public until a 1993 outbreak occurred that was traced to Jack in the Box, 

where 623 became ill, a significant number developed hemolytic uremic syndrome (HUS), 

resulting kidney failure, and 4 children died (Benedict, 2011). A total of 73 Jack-in-the-Box 

locations were implicated in four states by the end of the outbreak (Marler, 2008). The 

contaminated meat was produced at Von Corporation and traced to five different 

slaughterhouses (Marler, 2008).  After extensive investigation, it was determined that 
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hamburgers cooked on older grills at particular Jack-in-the-Box locations throughout 

Washington had not been cooked for a sufficient time to reach an internal temperature 

sufficient to kill pathogens (Benedict, 2011). Prior to the outbreak, the state of Washington 

passed a law raising the required internal temperature to be 155°F, but Jack-in-the-Box 

officials were not aware of this change; they continued to adhere to the national standard of 

140°F (Benedict, 2011). Jack-in-the-Box had received complaints that their hamburgers were 

undercooked and warnings from the local health department, but ultimately determined that 

cooking hamburgers to 155°F caused them to become too tough and they feared consumer 

dissatisfaction (Benedict, 2011; Marler, 2008). Lawsuits from the Jack-in-the-Box outbreak 

led to claims of over $50 million (Benedict, 2011; Marler, 2008). 

According to the United States Department of Agriculture (USDA) Food Safety 

Inspection Service (FSIS) risk assessment for E. coli O157:H7 in beef, cook time plays a 

prominent role in the risk for the presence of E. coli O157:H7 in hamburger (USDA, 1993). 

As cook time (and subsequently internal temperature) increases, the log reduction also 

increases (USDA, 1993; Jackson et al., 1996). Thermal inactivation times of E. coli O157:H7 

in ground beef are listed in Table 2.1.  In a follow-up to the Jack-in-the-Box outbreak where 

hamburgers were not cooked sufficiently, the USDA recommends that hamburgers be cooked 

to an internal temperature of 160°F (71.1°C) instantaneously, or 155°F (68.3°C) for 15 

seconds in order to ensure destruction of potential pathogens based on a literature review of 

lethality studies in ground beef (Doyle and Schoeni, 1984; USDA, 2013).   

Once it became evident that E. coli O157:H7 could have such severe consequences, 

particularly on children, the United States Department of Agriculture declared E. coli 

O157:H7 an adulterant in ground beef in 1994 (Benedict, 2011). An adulterant is defined in 

the Federal Meat Inspection Act as a meat or meat food product that “bears or contains any 

poisonous or deleterious which may render it injurious to health (USDA, 2014).” CDC 

estimates a nearly 50% decrease in E. coli illnesses since 1997 (Bottemiller, 2011). Updated 

reports estimate that E. coli O157:H7 causes approximately 63,000 cases of foodborne illness 

per year, and approximately 35,000 illnesses specifically associated with beef (Scallan et al., 
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2011; Batz et al., 2012). Of the 183 outbreaks associated with E. coli O157:H7 from 1982 to 

2002, estimates indicate that 41% were linked to ground beef (Rangel et al., 2005).  

There are over 100 E. coli serotypes that cause human illness (Brooks et al., 2005). 

More recently, other shiga-toxin producing E. coli (STEC) have emerged that exhibit similar 

pathogenicity to O157:H7 and can be found in ground beef. Non-O157 STECs are estimated 

to cause approximately 112,000 cases of foodborne illness per year (Scallan et al., 2011). As 

a result, six additional E. coli serotypes (O26, O45, O103, O111, O121, and O145) were 

added to the ground beef adulterant list in 2011.  

 
 

 
Table 2.1. Thermal inactivation times of E. coli O157:H7 in ground beef with a z value of 
4.1°C. (Adapted from Doyle and Schoeni, 1984.) 

Temp (°C, °F) D value (s) 

54.4°, 129.9 2,390 

57.2°, 135° 270 

58.9°, 138° 70 

60°, 140° 45 

62.8°, 145° 24 

64.3°, 147.7° 9.6 

 

 

 

2.2 Outbreaks Associated with Undercooking 

An E. coli O157:H7 outbreak occurred in May 2014, in which 12 became ill and 7 

were hospitalized after eating hamburgers in restaurants in 4 different states (CDC, 2014). 

Initially, the Michigan Department of Health reported that undercooked ground beef eaten at 

several different restaurants was a suspected source (WILX News, 2014). Wolverine Packing 

Company of Detroit subsequently issued a recall of 1.8 million pounds of ground beef 
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products suspected of contamination by E. coli O157:H7 (CDC, 2014; Erb, 2014). Interviews 

with the sickened individuals revealed that eight of the twelve had ordered their hamburgers 

cooked rare or medium rare (Andrews, 2015). Four of the five illnesses reported in Ohio 

were traced to a restaurant chain, called Bar 145. The number “145” refers to what the 

company considers the optimal temperature for a medium rare hamburger- notably under the 

recommended endpoint temperature for ground beef (Andrews, 2015). Epidemiological 

investigation revealed that all of the cases were tied to one strain of E. coli O157:H7, but 

could not reveal whether the risk of consuming undercooked hamburgers had been 

communicated with consumers (Andrews, 2015; CDC, 2014). The outbreak highlights 

several issues. First, it reveals the riskiness of undercooked hamburgers and the restaurant 

culture of ordering undercooked hamburgers. It also shows that using terms such as “medium 

rare” are not effective in describing how well-cooked a hamburger will be. Table 2.2 

summarizes E. coli outbreaks associated with ground beef from 1998 to 2012. 

 
 
 

Table 2.2. E. coli outbreaks associated with ground beef 1998-2012. Adapted from CDC 
Foodborne Outbreak Online Database. 

 
Month, 
Year 

 
Location 

 
Genus 

 
Location 

Total ill, 
hospitalized, 

dead 

 
Food vehicle 

May 
1998 

Virginia O157 Private home 8 Hamburger 

May 
1998 

Virginia O157 Private home 5 Hamburger 

Nov. 
1998 

Wisconsin O157 Church 13 (3) Meatballs 

May 
1998 

Multistate O157 Other 34 (10)  

Nov. 
1998 

Michigan O157  4 Cheeseburger; 
pork, bacon 

Aug. 
1999 

Florida O157 Private home 2  

Dec. 
1999 

Minnesota O157 Daycare 
center, home 

10 (5)  
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Table 2.2 Continued	   	   	   	   	  
 

Month, 
Year 

 
Location 

 
Genus 

 
Location 

Total ill, 
hospitalized, 

dead 

 
Food vehicle 

May 
1999 

Multistate O157 Private home; 
restaurant 

7  

Nov. 
1999 

Multistate O157 Private home; 
restaurant 

14 (4) Hamburger 

May 
1999 

Multistate O157 Restaurant 9 Hamburger 

Apr. 
1999 

New York O157 Picnic, Private 
home 

9  

Aug. 
1999 

North 
Carolina 

O157 Other 3  

May 
1999 

North 
Carolina 

O157 Other 2  

May  
1999 

North 
Carolina 

O157 Picnic 2  

Sep. 
1999 

Colorado O157 Camp 9  

Apr. 
1999 

Ohio O157 Private home 12 (1) Hamburger 

Apr. 
2000 

Texas O157 Other; 
restaurant 

15 Hamburger 

July 2000 New York O157 Private home 2 Hamburger 
Mar. 
2000 

New York O157 School 43 (2) Cheeseburger 

Aug. 
2000 

Minnesota O157 Private home 3 Hamburger 

Mar. 
2000 

Minnesota O157 School 18 (2)  

Nov. 
2000 

Multistate O157 Private home 50 (30)  

July 2000 Multistate O157 Camp 15 Hamburger 
Apr. 
2000 

Michigan O157 Private home; 
restaurant 

4 (3)  

Aug. 
2000 

Massachusett
s 

O157 Private home 5 Hamburger 

Oct. 2000 Florida  Restaurant 7  
June 
2000 

Colorado O157 Private home 16 (6); 1  
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Table 2.2 Continued	   	   	   	   	  
 

Month, 
Year 

 
Location 

 
Genus 

 
Location 

Total ill, 
hospitalized, 

dead 

 
Food vehicle 

April 
2000 

Texas O157 Private home; 
restaurant 

13 Hamburger 

May 
2001 

Illinois O157 Private home 2 Hamburger 

July 2001 Colorado O157 Prison 13 (5) Hamburger 
July 2001 Illinois O157 Private home 19 (8) Hamburger 

Sep. 
2001 

Nevada O157 Prison 9 Hamburger 

Aug. 
2002 

Florida  Restaurant 2 (1)  

Aug. 
2002 

Florida  Private home 2 (1)  

June 02  Multistate O157 Unknown 47 (19); 1  
Aug. 
2002 

Multistate O157 Unknown/unde
termined 

74  

Aug. 
2002 

Florida O157 Private home 2 (2) Hamburger 

May 
2002 

New York O157 Private home 2 (1) Hamburger 

Aug. 
2002 

California O157 Private home 9 (3)  

Aug. 
2002 

Wisconsin O157 Camp 19 (11) Hamburger 

July 2003 Colorado O157 Private home 2 (2) Hamburger 
June 
2003 

Florida  Private home 2 Hamburger 

Mar. 
2003 

California O157 Other 6 (3) Hamburger 

July 2003 North Dakota O157 Private home 3 Hamburger 
Aug. 
2004 

Illinois O157 Private home 6(2) Hamburger 

May 
2004 

New Jersey O157 Restaurant 4(1) Hamburger 

April 
2004 

Multistate O157 Private home; 
restaurant 

59(18)  

July 2004 Multistate O157 Private home 5(1) Hamburger 
Oct. 2005 New York O157 Private home 3 Hamburger 
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Table 2.2 Continued	   	   	   	   	  
 

Month, 
Year 

 
Location 

 
Genus 

 
Location 

Total ill, 
hospitalized, 

dead 

 
Food vehicle 

April 
2005 

Multistate O157 Picnic; private 
home 

60 (11) Hamburger 

Jan. 2005 Connecticut O157 Private home 7 (3)  
Jan 2005 New York O157 Private home 2 (2) Hamburger 
Jan. 2006 New York O157 Private home; 

restaurant 
2 (2)  

Mar. 
2006 

New York O157 Private home; 
restaurant 

4 (2)  

July 2006 Minnesota O157 Church 17 (9); 1 Hamburger; 
potato salad 

July 2006 Multistate O157 Private home 44 (21)  
July 2007 New York O157 Private home 3 (2)  
July 2007 New York O157 Picnic 2 (2)  

Sep. 
2007 

North 
Carolina 

O157 Picnic 17 (1)  

Aug. 
2007 

Multistate O157 Private home 46  

June 
2007 

Multistate O157 Private home 21 (2)  

March 
2007 

Multistate O157 Private home 17 (6)  

July 2007 Multistate O157 Private home 12  
April 
2007 

Multistate O157  21 (5)  

March 
2007 

Minnesota O157 Private home 10 (7)  

Dec. 
2007 

Wisconsin O157 Restaurant 7  

Sep. 
2007 

California O157 Private home 5 (2)  

May 
2008 

Colorado O157 Private home 2 (2) Hamburger 

July 2008 Colorado O157 Picnic 3 (1) Frozen beef 
patties 

July 2008 Virginia O157 Camp 59 (9)  
Sep. 
2008 

New York O157 Private home 8 (5) Hamburger; 
beef sandwich 



 

 

 

10 

Table 2.2 Continued	   	   	   	   	  
 

Month, 
Year 

 
Location 

 
Genus 

 
Location 

Total ill, 
hospitalized, 

dead 

 
Food vehicle 

May 08  Multistate O157 Private home 79 (32)  
June 
2008 

Multistate O157  49 (20)  

Sep. 
2008 

Multistate O157  11  

July 2008 Alaska O157  3 (1)  
Jan. 2009 Massachusett

s 
O157 Private home 3 (2) Hamburger 

April 
2009 

Ohio O157 Private home; 
restaurant 

3(2) Cheeseburger 

June 
2009 

Ohio O157 Private home 2(2) Hamburger 

July 2009 New York O157  2(2) Hamburger 
July 2009 New York O157 Private home 3(1) Hamburger 
Apr.2009 Multistate O157 Private home 20  

Aug. 
2009 

Multistate O157 Private home 32 (19); 2  

March 
2009 

Multistate O157 Private home 23 (6)  

May 
2010 

Multistate O157 Private home 9  

June 
2010 

Multistate O26 Private home 3  

Aug. 
2010 

Multistate O157 Private home 8 (5)  

Feb. 
2010 

California O157 Other 7  

Feb. 
2011 

New York O157 Private home 2 Hamburger 

July 2011 New York O157 Temp. service; 
restaurant 

2 (1) Hamburger 

July 2011 Michigan O157 Camp; private 
home; 

restaurant 

12 (8)  

Sep. 
2011 

Ohio O157 Private home 4 (1) Meatballs 

Aug. 12  Pennsylvania O157 Private home 3 Meatballs 
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Table 2.2 Continued	   	   	   	   	  
 

Month, 
Year 

 
Location 

 
Genus 

 
Location 

Total ill, 
hospitalized, 

dead 

 
Food vehicle 

Dec. 
2012 

Wisconsin O157 Private home 17  

March 
2012 

Missouri O157 Private home 19 (5) Ground beef; 
unpasteurized 

milk 
 

 
 
2.3 Determining Hamburger Doneness 

Measuring the temperature of a hamburger with a thermometer is the only reliable 

method to determine that it has reached a safe temperature; color is not a reliable indicator of 

doneness. Hamburgers can brown at temperatures well below the recommended endpoint 

temperature (Hague et al., 1994, Lyon et al., 2000). Premature browning is related to the 

oxidative state of the meat (Hunt et al, 1999). The form of myoglobin at the time of cooking 

directly correlated to the visual and instrumental analysis results; hamburger patties that 

contained deoxymyoglobin (DMb) had more pink color when cooked than those that 

contained oxymyoglobin (OMb) and metmyoglobin (MMb) (Hunt et al, 1999).  Numerous 

other factors can contribute to the color of ground beef. Cooking pre-frozen hamburger 

patties results in more premature browning than allowing patties to thaw before cooking 

(Hunt et al, 1999). pH played a direct role in the thermostability of the different myoglobin 

forms; as pH increased, OMb and MMb became more stable (Hunt et al, 1999). Hamburger 

containing less fat takes longer to cook than hamburgers with a higher fat content (Troutt et 

al., 1992). Meat from older carcasses showed a higher rate of premature browning than meat 

taken from younger carcasses (Marksberry, 1990).  

Chefs and other culinary specialists cite methods of determining doneness other than 

temperature, such as color and touch (Levine and Chapman, 2014). Food writer and chef 

Tony Rosenfeld writes about cooking hamburgers, “With practice, you can check doneness 

by touch: a little give for medium and just barely firm for well-done. Until you get good 
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enough at that, though, the best bet is to peek. Make a small slit in a thicker part of the 

burger. The interior will be light pink for medium or just browned all the way through, but 

still juicy, for well-done.” (Washington Post, 2007).  

Visual cue and sensory indicator information is misleading for consumers, 

particularly since TV personalities are trusted sources among consumers about food safety 

and production (IFIC, 2011). A convenience sample of restaurants were recruited from eight 

states by Environmental Health Specialist (EHS) sites and interviewed by EHS staff. 

Interview questions focused on food safety practices, particularly how cooks prepared 

hamburgers and determined hamburger doneness (Bogard et al., 2013). Approximately 81% 

of restaurants reported that they used 1 or more subjective measures to determine doneness, 

and 49% stated that they never measured final burger temperature (Bogard et al., 2013). This 

study revealed that restaurants often engage in risky food handling behaviors (Bogard et al., 

2013). 

  
2.4 Food Handler Knowledge and Attitudes 

FDA National Retail Food Team conducted a 10-year study in which they observed 

practices and behaviors that are contributors to foodborne illness (FDA, 2009). Data 

collectors visited 850 food service and retail food locations in a total of three phases, with 

data collected every five years (FDA, 2009). Data showed consistent issues in relation to 

poor personal hygiene, improper holding of food, and contaminated food services and 

equipment (FDA, 2009). At the end of the study (2008), 59% of full service restaurants were 

found to be in compliance with personal hygiene, 45% in compliance with time and 

temperature holding time, and 65% in compliance with protecting equipment from 

contamination (FDA, 2009).         

Environmental Health Specialists Network (EHS-Net) conducted a telephone survey 

with food service workers with the goal of better understanding food preparation practices in 

restaurants (Green et al., 2005). Questions were administered as part of the FoodNet 

Population Survey to random populations in the nine FoodNet states (Green et al., 2005). 
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Over half (53%) of respondents reported that they did not use a food thermometer to check 

food temperature (Green et al., 2005). Chain restaurant workers reported using food 

thermometers more frequently than those in independently owned restaurants (Green et al., 

2005).         

 Green and Selman (2005) conducted eleven focus groups with food service workers 

and managers to discuss their food preparation practices and what factors might prevent them 

from safely handling food. Although most participants reported safe practices, many 

individuals said that it would be too time consuming to check the temperature of every piece 

of meat, and that hamburgers are more difficult to take the temperature of than larger cuts of 

meat (Green and Selman, 2005). There was also the belief that more experienced food 

handlers did not need to check the temperature of meat because they could use other factors 

to determine doneness, such as the length of time cooked and appearance of the food (Green 

and Selman, 2005). This study demonstrates the lack of understanding regarding temperature 

as the only reliable indicator of doneness.  

Howells and colleagues also conducted focus groups to discuss barriers to the 

implementation of good food safety practices related to time/temperature control, personal 

hygiene, and cross contamination (Howells et al., 2008). Ten focus groups were conducted 

with 34 individuals that did not receive training, and twenty focus groups were run with 125 

individuals who had taken part in a ServSafe training (Howells et al., 2008). The most 

common barriers that emerged through the discussions were time restrictions, lack of 

resources, and inconvenience (Howells et al., 2008). Inadequate training was also identified, 

even by the group that had received ServSafe training (Howells et al., 2008). The groups that 

had not received training discussed employee lack of caring as another barrier (Howells et 

al., 2008). 

Restaurants were randomly sampled (n = 31) in three Midwestern states to determine 

the effect of training on food safety knowledge and behavior (Roberts et al., 2008). Pre and 

post-training assessments were administered to 402 employees focusing on knowledge and 

behavior related to cross contamination, poor personal hygiene, and time/temperature abuse 
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(Roberts et al., 2008). Each employee was observed following the assessment to determine 

whether particular handling behaviors were performed correctly or incorrectly (Roberts et al., 

2008). Knowledge improved significantly after training, but when examining behaviors 

individually, the only significant improvement occurred with handwashing (Roberts et al., 

2008). This study shows that knowledge and training are not sufficient to change food 

handling behaviors when administered alone (Roberts et al., 2008). 

Clayton and colleagues administered a questionnaire to 137 food handlers in Wales in 

order to determine their beliefs about food handling practices and how they report their own 

handling practices (Clayton et al., 2002). Results from the questionnaire show that food 

handlers know the handling behaviors that they should be practicing, but pointed out barriers 

that prevented them from doing so, including staff shortages, lack of resources, and feeling 

rushed for time (Clayton et al., 2002). Approximately 63% of food handlers indicated they 

sometimes do not follow good food safety practices; however, they believed that customers 

have a low chance of getting sick from their restaurant’s food (Clayton et al., 2002). This 

type of attitude is known as optimism bias, which is the belief that one’s own behaviors do 

not need improvement and that interventions are intended for others (Redmond and Griffith, 

2004). The attitude associated with optimism bias (the failure to accurately perceive risk due 

to the belief that events only happen to others and not the self) and seeing interventions as 

meant for others can result in a resistance to food safety education efforts (Redmond and 

Griffith, 2004). 

 

2.5 Consumer Knowledge and Behavior 

Redmond and Griffith surveyed consumers (n = 100) to evaluate their attitudes about 

their own food safety behaviors by administering a questionnaire and observing participants 

during food preparation (2005). They found that 74% of consumers appear confident in their 

food safety handling behaviors. However, approximately 20% do not consistently follow the 

food safety precautions that they know, and over half stated that they could use improvement 

in their handling behaviors (Redmond and Griffith, 2005). Approximately 90% of 
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respondents stated that they are willing to listen to food safety advice given to them and 87% 

said that this advice would change their behaviors (Redmond and Griffith, 2005). Over half 

said that stories about foodborne illness or personal experience would change their behaviors, 

and approximately 80% said that they were likely to pay attention to the food safety warnings 

on labels (Redmond and Griffith, 2005). Even those who had received food safety training 

showed inconsistency in adhering to good food handling practices (Redmond and Griffith, 

2005). 

Fischer and colleagues conducted a mail survey in which participants (n = 1,044) 

were asked to report their food handling behaviors regarding 55 different food-handling 

practices, including categories such as food storage, food handling, and general kitchen 

hygiene (2006). Consumers ranked each item based on level of difficulty to complete the task 

(Fischer et al., 2006). The Rasch modeling technique was used to determine the likelihood of 

an average consumer to engage in a food handling behavior based on consumer responses 

from the survey (Fischer et al., 2006). Consumers reported use of a meat thermometer as 

very difficult (Fischer et al., 2006). 

Anderson and colleagues videotaped 99 consumers at home while preparing a meal 

(2004). During the observation, participants prepared either a beef, chicken, or fish entrée. 

Each video was reviewed for handwashing, cleaning of surfaces, cross-contamination, 

determining doneness with a thermometer, and food storage (Anderson et al., 2004). Overall, 

adherence to good food safety handling practices was lacking (Anderson et al., 2004). Only 

one-third of participants washed hands with soap, one-third did not clean food surfaces, and 

nearly all of the subjects cross contaminated (Anderson et al., 2004). Ninety-four subjects 

attempted to determine doneness of the meat, but only 5 used a food thermometer to do so; 

the others used qualitative methods to determine doneness (Anderson et al., 2004). Nearly 

50% of participants stated that they did not know the recommended final internal cooking 

temperature for chicken and meat (Anderson et al., 2004). This study shows many consumers 

do not demonstrate the knowledge of determining doneness in meat, nor the ability to do so 

correctly. 
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Patil and colleagues conducted a meta-analysis in which they examined consumer 

food handling behaviors from 20 different studies, grouped by risky behavior, and calculated 

standard error and assigned a variance weight (2005). For all of the risky behaviors reviewed, 

consumer knowledge was not indicative of actual behavior; more consumers reported 

knowing the good practice than those who actually implemented it (Patil et al., 2005). 25% 

of respondents reported eating undercooked ground beef; the highest rates were among white 

males of higher income (Patil et al., 2005).    

Optimism bias is not the only roadblock when attempting to change food handling 

behaviors. McIntosh and colleagues (1994) researched awareness of food safety issues 

surrounding improper cooking of hamburgers with a sample of 1004 Texans through phone 

interview. Questions were posed about preferences regarding level of hamburger doneness, 

knowledge of food safety concerns, and likelihood to change a behavior based on a risk 

(McIntosh et al., 1994). Knowledge of particular pathogens and the risks associated with 

undercooked hamburgers did not have an effect on willingness to change behavior (McIntosh 

et al., 1994). However, specific demographics such as higher levels of education, female, and 

Hispanic had a higher rate of willingness to change behavior (McIntosh et al., 1994). This 

data is useful when attempting to understand a consumer’s response to a risk message.  

When surveying consumers about ground beef consumption habits through the 

FoodNet Population Survey data from 2006-2007, 75% of respondents reported consuming 

ground beef in the past 7 days (61.8% inside the home and 45.8% outside the home) (Taylor 

et al., 2011). Of those who consumed ground beef in the home, 18.0% reported that they had 

consumed pink ground beef (Taylor et al., 2011). This data shows that color is often used as 

an indicator of doneness and that some consumers prefer their hamburgers to be 

undercooked. In a previous study conducted through FoodNet surveys, 10% of consumers 

reported eating pink ground beef (Taylor et al., 2011). Men and those of higher income were 

the groups reporting highest rate of consumption (Taylor et al., 2011). The increase in 

consumers who prefer pink hamburgers suggests a trend towards more undercooking. 
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Phang and Bruhn surveyed consumers about their food handling practices and 

observed them preparing burgers in the home (2011). Many participants believed that they 

used safe food handling behaviors, despite making errors (Phang and Bruhn, 2011). Although 

95% of consumers had heard of pathogenic E. coli causing illness in hamburgers, only 18% 

believed that they were only at risk of foodborne illness from eating burgers outside the 

home. Fifty-three percent reported owning a thermometer and 33% said they knew how to 

check for doneness, but 76% said they would not use a thermometer to determine doneness 

(Phang and Bruhn, 2011). According to the International Food Information Council Food and 

Health Survey, half of Americans report that they do not use a food thermometer and 30% 

say that nothing would encourage them to do so (IFIC, 2011). Over half of consumers (51%) 

thought thermometer use was unnecessary (Phang and Bruhn, 2011). Sixty-five percent did 

not know recommended endpoint temperature. Twenty-two percent wanted thermometer 

information printed on labels. However, 11% said they did not read the directions. When 

preparing burgers, 78% cooked burgers to the USDA recommended temperature of 155°F, 

and 70% cooked burgers that reached 160°F. Half of those who believed their hamburgers 

were done at 154°F or less had received food safety training. Only 4% of them actually used 

thermometer use when observed. Seventy-five percent stated that they preferred brownness 

in the center, while 23% preferred pink, and 2% preferred red. Approximately 50% reported 

using visual appearance as the indicator of doneness (color of interior, appearance of juice, 

and burger shrinkage) (Phang and Bruhn, 2011). 

 
2.6 Risk Communication 

Risk is defined by the World Health Organization as a function of the probability of 

an adverse event to occur, and the magnitude of that event occurring (WHO, 1995). Risk 

analysis is the process of compiling information about a particular issue to draw conclusions 

about the risks and determine steps to minimize the risk (SRA, 2015). It consists of three 

components: risk assessment, risk management, and risk communication (SRA, 2015). Risk 

communication, the focus of this research, involves the exchange of information related to 
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risk among all interested parties with the ultimate goal of effectively managing and reducing 

risk (SRA, 2015). When attempting to determine how consumers will respond to a particular 

risk, relying upon technical risk assessment is not enough because the public judges a risk 

based on more than the level of probability and the degree of harm (Slovic, 1987). Factors 

such as familiarity with an issue, the level of trust the public feels in the players involved, 

and the level of dread associated with a risk all play a significant role in how a risk is 

perceived (Slovic, 1987; Frewer et al., 2007). Numerous issues with the food supply over the 

past decades have created concern among the public about food safety and a subsequent loss 

of confidence in the food industry (Frewer et al., 2007). Effective risk communication 

requires the knowledge of how consumers perceive a particular risk, which is complex, given 

the reasons listed above and because individuals have different preferences (Cope et al., 

2010; Frewer et al., 2007). Ultimately, the goal of risk communication is to present 

consumers with as much information about a potential risk as possible in order to allow them 

to make an informed decision (Frewer et al., 2007).  

Leikas and colleagues conducted an online survey with 1270 Finnish participants, 

posing questions about how they perceived various food risks (both voluntary and 

involuntary), asked to rank the degree of scariness they associated with each risk, and the 

degree of likelihood they believed that they would experience the risk (2007). Participants 

also completed an avoidance and approach motivation scale, as well as a scale to determine 

whether they tended more towards analytic or intuitive thinking (Leikas et al., 2007). Results 

indicated that analytic thinking was more associated with risk likelihood than perception of 

scariness; avoidance motivation (experience of higher anxiety) was more linked to scariness 

than risk likelihood (Leikas et al., 2007). These results demonstrate that individual 

perception of risk and response to it varies and is influenced by personality type, and so 

variations due to personality type and reaction to risk likelihood compared to scariness must 

be considered when constructing risk messages. 

 Kuttschreuter conducted a survey questionnaire with 288 Dutch participants who 

were asked whether they would avoid a particular food due to the risk of contamination in 
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order to assess perception of risk, risk avoidance, trust, and experience with foodborne 

disease (2006). Approximately 60% of individuals reported that they would avoid a food, 

70% considered the food risky, and 60% said they would seek additional information 

(Kuttschreuter, 2006). The data suggests that some individuals are likely to attempt to learn 

more about a risk if confronted with one, supporting the idea that risk information should be 

made available to consumers. 

 

2.7 Behavioral Theories 

Ajzen’s Theory of Planned Behavior describes what factors influence people’s 

behavior, and plays a crucial role in understanding why people make the choices that they do, 

as well as how behavior change can be accomplished (Ajzen, 1991). The theory of planned 

behavior developed from the theory of planned action, which states that a person is more 

motivated to perform a particular behavior if they see the behavior as positive and if the 

behavior fits a subjective norm (Fishbein and Ajzen, 1975). The model for the theory of 

planned behavior resulted because of the emergence of the idea that behavior is not fully 

voluntary (Ajzen, 1991). According to this theory, there are three components that guide 

people’s actions: beliefs of the behavior consequences, beliefs about other’s expectations, 

and beliefs about other factors that could also affect performance (Ajzen, 1991). The theory 

of planned behavior applies to a wide array of scenarios related to people’s behaviors and 

intentions. When dealing with issues specific to food safety, behavior can only be impacted 

after demonstrating the consequences (making people sick, boss or regulatory disapproval), 

defining expectations (adhering to good food handling behaviors), and impacting beliefs 

(adhering to good food handling behaviors and encouraging others to do so results in safer 

food). Understanding a person’s motives for behaving a particular way is critical to effective 

risk communication; targeting a person’s motives is more likely to result in a positive change 

in behavior rather than simply trying to improve knowledge or presenting information in a 

way that the person cannot relate to.   
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2.8 Consumer Advisory 

The United States FDA 2013 Model Food Code stipulates that when an animal food 

(such as beef, eggs, fish, lamb, milk, poultry, or shellfish) is served raw, undercooked, or has 

undergone insufficient processing to eliminate pathogens, the restaurant shall disclose and 

remind consumers of risk information (FDA, 2013). Disclosure is defined as including a 

description of the animal-derived food (such as hamburger can be cooked to order) or 

identifying by an asterisk with a footnote stating that the food is served undercooked. It may 

also include the distinction that this risk is especially increased if an individual has a 

particular medical condition, and that additional safety information is available upon request. 

Disclosure and reminder are listed in the 2013 Model Food Code as follows: 

 

Disclosure shall include: 

1. A description of the animal-derived foods, such as “oysters on the half shell 

(raw oysters),” “raw-egg Caesar salad,” and “hamburgers (can be cooked to 

order)”; or 

2. Identification of the animal-derived foods by asterisking them to a footnote 

that states that the items are served raw or undercooked, or contain (or may 

contain) raw or undercooked ingredients. 

Reminder shall include asterisking the animal-derived foods requiring disclosure to a 

footnote that states: 

1. Regarding the safety of these items, written information is available upon request; 

2. Consuming raw or undercooked meats, poultry, seafood, shellfish, or eggs may 

increase your risk of foodborne illness; or 

3. Consuming raw or undercooked meats, poultry, seafood, shellfish, or eggs may 

increase your risk of foodborne illness, especially if you have certain medical 

conditions.  
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There is not a clear explanation as to whether the reminder should entail additional 

information or the role of the server in disclosing and reminding of risk. Although the 

majority of restaurant servers take some sort of food safety training course such as ServSafe, 

these types of curricula do not cover how to approach communicating risk with a customer. 

Wansink and Love conducted a literature review of recent consumer behavior studies 

related to menu engineering in an attempt to encourage healthier food choices (2014). There 

are several steps that restaurants can take when constructing their menus to encourage 

consumers to make healthier choices, including a shift in attention through graphics or 

pointing out consumption norms, enhancing taste expectations through descriptive words, 

and increasing perception of value (Wansink and Love, 2014). Although this study focused 

on impacting choices based on nutrition, these concepts could be applied to informing 

consumers about food safety risks as well.  

van Dijk and colleagues (2012) organized four focus groups (n = 33) with consumers 

to discuss how risks are communicated, and what consumers value in communications about 

risk. Consumers voiced frustrations with messaging about food products because they often 

find it misleading or confusing, and to focus on the benefits over the risks; conversely, when 

risk messages were shared, many consumers reported distrusting the source or choosing to 

ignore it (van Dijk et al., 2012). They also expressed a desire for personalized messaging 

(van Dijk et al., 2012). These consumer opinions can also be useful factors when 

constructing risk messages about undercooked hamburgers. 

 

2.9 Conference for Food Protection 

The Conference for Food Protection is an organization comprised of government, 

public health, and academic representatives who decide what amendments will be made to 

issue the updated Food Code. The Conference meets biennially, where various members 

propose issues to be debated and voted on. An issue addressing consumer advisory 

surrounding raw oysters was brought forth at the 2014 conference. Due to the increase in 

illnesses associated with Vibrio vulnificus in raw oysters, submitters argued that the 
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consumer advisory does not provide sufficient warning (CFP, 2014). This is especially a 

concern for those with compromised immune systems, where infection can be life 

threatening. Issue submitters pointed out that restaurants have no way of identifying patrons 

who are particularly at risk (CFP, 2014). Because of these various factors, consumers need 

adequate information provided to them regarding the risk to be able to make the best-

informed decision, and the information is critical if they are at increased risk due to their 

health status (CFP, 2014). Given the 2014 E. coli O157:H7 outbreak associated with 

hamburgers served in restaurants, the same argument can be applied to the consumer 

advisory regarding undercooked hamburgers; it does not provide sufficient warning in its 

current form, especially keeping in mind the severe symptoms that can be experienced by 

vulnerable populations. The literature discussed above provides guidance for how consumer 

advisory messages could be improved both in delivery and content. 

 

2.10 Conclusions 

Given the risk involved with consuming undercooked hamburgers, the lack of clarity 

regarding how to determine doneness, and the large number of consumers who prefer 

undercooked hamburgers, current consumer advisory messages related to hamburgers raise 

similar issues to raw oysters. Little research has been done to characterize the information 

that restaurant servers share with consumers when ordering undercooked hamburgers, what 

they believe their role should be, or what risk information consumers find most effective.  

Filling these information gaps is crucial to determining the effectiveness of current risk 

communication regarding undercooked hamburgers in restaurants, and identifying where 

improvements can be made. Consumers can make the best risk decision for themselves only 

if they are provided with as much risk information as possible. 
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CHAPTER 3 

ASSESSMENT OF SERVER RISK COMMUNICATION ABOUT UNDERCOOKED 

HAMBURGERS IN RESTAURANTS 

3.1 Abstract 

 Ground beef has been associated with numerous pathogens, including Escherichia 

coli O157:H7 and other STECs. As cook time of hamburgers increases, the log reduction of 

harmful bacteria that may be present decreases, and so cooking is used as a mitigation step. 

The United States Food and Drug Administration 2013 Model Food Code states that it is the 

duty of the restaurant to disclose and remind consumers of risk when ordering undercooked 

food such as ground beef. The purpose of this study was to determine whether the process of 

disclosure and reminder is actually occurring in restaurants, to describe it, to illustrate server 

knowledge and attitudes about undercooked hamburger risk, and to determine whether 

consumers responded differently to various risk messages. Secret shoppers were recruited 

and trained on a protocol of ordering hamburgers and posing questions to restaurant servers 

about measuring doneness and overall safety. Secret shoppers visited restaurants in seven 

geographic locations across the United States, ordered medium rare burgers, and collected 

risk information on restaurant menus and server responses to questions relating to measuring 

doneness and safety (n=265). Codes were developed to characterize server responses based 

on methods of doneness and to classify whether safety information and incorrect information 

were provided. The majority of servers indicated an unreliable method of doneness or other 

incorrect information related to burger doneness and safety; these results indicate major gaps 

in server knowledge and risk communication. This study shows that not only are there major 

gaps in risk communication occurring at restaurants, but the FDA 2013 Model Food Code 

does not adequately communicate risk based on risk communication literature. The 

Conference for Food Protection (CFP), the organization that suggests amendments to the 

Model Food Code, first needs to determine whether servers should be risk communicators.  

Consumer advisory messages could be improved by making them more prominent, more 
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actively reminding consumers of risk, and being equipped to address their questions about 

the safety of a product.   

 

3.2 Introduction 

Ground beef has been shown to be a vector for human pathogens and consumption 

has been identified as a risk factor for foodborne illness (IFSAC, 2015). Various pathogenic 

bacteria may be found in the gut of cattle (and on hide) and can contaminate meat during 

slaughtering and processing (Elder et al., 2000; McEvoy et al., 2003). If ground beef has 

been contaminated there are two important risk-reduction steps that have been shown to be 

effective in food service and home settings:  a) cooking to 155°F for 15 seconds or 160°F for 

<1 second and b) avoiding cross-contamination, the transfer of pathogens from one surface to 

another. Other qualitative factors such as color, the texture of the hamburger, and cook time 

are not reliable indicators of doneness to ensure safety in a hamburger, but are often cited by 

culinary professionals as indicators of doneness (Levine and Chapman, 2014). One of the 

pathogens most commonly associated with ground beef is Escherichia coli O157:H7. Other 

serotypes of E. coli have also resulted in foodborne illness associated with ground beef (Batz 

et al., 2012).  

The United States Department of Agriculture (USDA) regulates slaughter and 

processing of meat, but the Food and Drug Administration (FDA) regulates restaurants 

through state and local health departments. The United States FDA 2013 Model Food Code 

stipulates that when an animal food (such as beef, eggs, fish, lamb, milk, poultry, or 

shellfish) is served raw, undercooked, or has undergone insufficient processing to eliminate 

pathogens, the restaurant shall disclose and remind consumers of risk information (FDA, 

2013). Disclosure is defined as including a description of the animal-derived food (such as, 

“hamburger can be cooked to order”) or identifying by an asterisk with a footnote stating that 

the food is served undercooked. The reminder is to asterisk the food with a footnote stating 

that consuming raw or undercooked meat, poultry, seafood, shellfish, or eggs may increase 

your risk of foodborne illness. It may also include the distinction that this risk is especially 
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increased if an individual has a particular medical condition, and that additional safety 

information is available upon request (FDA, 2013). Despite this stipulation, there is little 

research to illustrate whether disclosure and reminder of risk is actually occurring, and what 

the role of restaurant servers is in the process. 

This study sought to determine whether the process of disclosure and reminder is 

actually occurring in restaurants, and if it is occurring, what information is being shared with 

consumers on the menu and by the server to determine whether the messages agree with what 

is suggested by risk communication literature. It was hypothesized that there would be 

numerous gaps and inconsistencies in how risk is communicated by restaurant servers. A 

secret shopper study design was chosen for this study. Identifying current practices helps 

determine inconsistencies in the risk information that is being communicated and to make 

recommendations as to what information would most effectively communicate risk so that 

consumers can make the best informed decision. 

 
3.3 Materials and Methods 

Recruitment 

Forty-four secret shoppers were recruited and trained to collect data in seven 

locations: Raleigh, NC; Blacksburg, VA; College Station, TX; Manhattan, KS; Lincoln, NE; 

Davis, CA; and Philadelphia, PA. Secret shoppers were trained on a standard protocol in 

order to maintain consistency in ordering and data collection. 

Training consisted of visiting each location and meeting with secret shoppers to 

present a brief background of the rationale for the project, followed by a walk-through of the 

script, which included an explanation of coding using Likert scales (Appendix A). A Likert 

scale is a scale often used to rank degree of agreement or disagreement; in this case, Likert 

scales were used to rank the level of correctness or incorrectness of server responses about 

undercooked hamburgers and allowed for a quantitative comparison of server responses. 

Geographic locations were selected based on convenience of where collaborators 

(who served as secret shoppers) were located nationally. Restaurants were selected by using 
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an online restaurant directory for each geographic location. Locations were classified as 

urbanized areas (UA), which is defined as 50,000 people or more or urbanized clusters (UC), 

which is defined as between 2,500 and 50,000 people (US Census Bureau, 2010). 

  Because data collection was primarily occurring during lunchtime on a weekday, the 

restaurant list was limited to a radius of approximately 10 miles for secret shopper 

convenience. Exceptions included Virginia and Kansas, in which secret shoppers visited 

other cities in the state in order to reach the restaurant quota. A list was generated by random 

selection. Both chain and independently owned restaurants were selected for the study. A 

chain restaurant was defined as a franchised restaurant that included more than 10 locations. 

Secret shoppers were assigned a random number and restaurants generated from the list were 

assigned a number. 

Data Collection 

Two secret shoppers attended each restaurant. First, secret shoppers captured pictures of 

the consumer advisory messages on restaurant menus to determine what risk information, if 

any, was stated. Secret shoppers then ordered lunch to eat at the restaurant site (not 

hamburgers). Following the meal, each secret shopper ordered a hamburger to go: one 

medium rare, and one well done. The secret shopper ordering the medium rare hamburger 

ordered first. When ordering the medium rare burger, if the server did not proactively provide 

any risk information, the secret shopper that did not order a medium rare hamburger (to 

maintain believability) interjected to ask: 

• Is that safe to eat?  

• How do you determine doneness? 

Server responses to the questions were noted by secret shoppers, and in most cases recorded 

as text on a cell phone. A total of 265 restaurants were visited (132 chain, 133 independent). 

87.6% of the restaurants visited were in urbanized area counties (50,000 or more people), 

while 12.4% were in urban clusters (at least 2,500 and less than 50,000 people). 

Hamburgers were brought back to secret shoppers’ workspaces. Secret shoppers cut 

the hamburgers in half and cross-sections were photographed in a light box. The Idirectmart 
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Photo Tent Table Top Studio Light Photography Soft Box Kit (size 19.5 inch cube) was used 

with a white backdrop for each photograph. This was done in order to illustrate how much 

hamburger color can differ, despite being cooked to the same level of doneness according to 

current guidelines. Pictures of hamburgers may be found in Appendix B. 

Coding 

A codebook was developed to analyze server responses. Data was segmented by 

server response to secret shopper questions for each restaurant visit. Codes were developed 

after reading through the data multiple times and determining what themes and patterns 

emerged. Ultimately, five codes were developed to examine the different aspects of 

communication by the server. Server responses were coded for ability to order medium rare, 

method of doneness, presence of safety information, presence of incorrect information, and 

appearance of server confidence. 

First, the question of availability of medium rare burgers was addressed by coding for 

whether servers allowed medium rare to be ordered. 

• Yes when servers allowed burgers to be ordered 

• No when servers cited restaurant policy that did not allow medium rare to be ordered. 

 

One of the primary goals of this research was to capture the method of doneness cited by 

the server; more specifically, how many restaurant servers communicate an unreliable 

indicator of doneness to consumers? Through review of the data, six codes emerged as the 

types of doneness indicated by servers. Some data units were double-coded or even triple-

coded. 

• Temperature coded when a thermometer use was referenced, or when a specific 

temperature is mentioned. Temperature was sometimes double-coded with color.  

• Color coded when color was mentioned. Color was often double-coded with touch, 

and sometimes double-coded with temperature. 

• Touch coded when a textural quality was mentioned, or when words such as “warm” 

or “cold” were used. Touch was often double-coded with color. 
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• Time coded when any unit of time was mentioned or implied.  

• Cooks know coded when cook expertise was cited for just knowing when the burgers 

are cooked. 

• I don’t know coded when server stated that he or she did not know or was not sure. 

 

The third code addressed the question: Is safety information provided? For purposes of 

this code, the definition of safety information included quality because it appeared that the 

server was using it in order to apply it to safety.  

• Yes coded when the risk for foodborne illness was indicated, when the consumer was 

told in a direct statement if a medium rare burger would be safe or not; when the 

health department or food code was mentioned, or when a quality factor was 

mentioned as an answer to a safety question, implying that it related to safety. 

• No coded with the absence of the above information. Some servers provided a 

method of doneness, but made no statements about safety. 

 

The fourth code further addressed the question of risk information by coding for whether 

any incorrect information was provided. 

• Yes coded when any incorrect information was stated. Incorrect information included 

any method to determine doneness other than temperature; statements about quality 

that implied a correlation with safety; and/or a direct statement of safety if the 

temperature was stated to be below 160°F. The incorrect information could be 

information that was not coded as safety information. 

• No coded when no incorrect information was shared. 

 

The fifth code was the appearance of confidence of the server: positive or negative. The 

secret shopper notes from the interactions act as a limitation on this code; furthermore, some 

servers may not clearly fall into one category or the other based strictly on their responses to 

secret shopper questions. 
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• Positive coded with presence of “to be” verbs, indicative mood, no hedging, and 

overall apparent confidence of server as noted by the secret shopper. 

• Negative coded with presence of conditional language or hedging, and overall 

appearance of little confidence as noted by the secret shopper. 

 
Code reliability was confirmed by determining simple reliability and Cohen’s kappa with 

a second coder for the initial 40 restaurants visited. Both values for each code are listed in 

Table 3.2. Because Cohen’s kappa values were all within the range of acceptability, 

refinement of codes was not necessary. 

Likert scales were developed to score the risk messages found on the menu and server 

responses. Scores were ranked on a 1 to 7 scale. Secret shoppers and an additional coder 

scored the data based on these scales. Likert scales are located in Appendix A. 

The most recent three inspection reports were collected for each restaurant when 

available. Compliance rates with posting consumer advisory messaging were collected. Data 

were not available for all restaurants. Compliance rates were reported in inspection reports as 

in compliance (I), out of compliance (O), or N/A. 

 
 

 
Table 3.2. Simple reliability and Cohen’s kappa for secret shopper codes. 

Code Simple reliability Cohen’s kappa 
Medium rare allowed 100% 1 
Method of doneness 72% 0.65 
Safety information 

provided 
89% 0.75 

Incorrect information 85% 0.68 
Appearance of server 

confidence 
93% 0.82 
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Data Analysis 

Data was analyzed using SAS 9.4 statistical software. Analysis consisted of running a 

GLIMMIX procedure to compare differences between states, restaurant type, restaurant 

location, consumer advisory messages on the menu, method of doneness mentioned, and 

other codes from discussions with the servers. A Spearman correlation was run on secret 

shopper and control Likert scores for menu and server response scores to test the consistency 

of training and ensure validity. 

 
3.4 Results 

Coding 

Based on the coding explained in the Methods, there were six codes established for 

the method of doneness that servers mentioned when answering secret shopper questions. 

These codes were temperature, color, touch, time, cooks know, or server did not know. Table 

3.3 lists the overall percentage of each method of doneness listed by the server. In some 

instances, servers did not mention a method of doneness. Some servers listed more than one 

method of doneness in a conversation. Table 3.4 summarizes the occurrences of no code, 

double coding, triple coding, or quadruple coding; they are listed by state. The most frequent 

instances where multiple methods of doneness were mentioned were with temperature and 

color, color and touch, or all three, as well as when the server stated that he or she did not 

know but that the chef knew. 

 
 
 
Table 3.3. Overall percentages of method of doneness mentioned by server (n = 296). 

Method of Doneness Percentage 
Temperature 23.5% 

Color 32.2% 
Touch 10.7% 
Time 6.7% 

Cooks know 13.8% 
I don’t know 13.8% 
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Table 3.4.  Method of doneness coding by state when no coding, double coding, triple 
coding, or quadruple coding occurred (n = 296). 

State No Code Double code Triple code Quadruple 
code 

Total 

NC 9 11 4 0 46 
VA 11 4 1 1 40 
KS 9 6 0 0 45 
NE 20 6 0 0 48 
CA 7 5 3 0 32 
PA 3 13 0 0 33 
TX 7 2 0 0 39 

 
 
 

Overall, 74.1% of restaurants allowed medium rare burgers to be ordered. There was 

not a significant difference between states or population area, but significantly more 

independently owned restaurants allowed secret shoppers to order medium rare burgers than 

chain restaurants. 

In 50.7% of the conversations, servers mentioned some sort of safety information 

(both correct and incorrect information). There was a difference between states. California 

differed from Kansas, Nebraska, and Pennsylvania, and North Carolina had the highest rate 

of safety information shared. There was not a difference between type of restaurant or 

population area. 

Servers shared incorrect information in 66.7% of the interactions. Pennsylvania was 

the most different from the other states, with the highest rate of incorrect information shared. 

There was not a difference for type of restaurant or population area. 

Approximately 70% of servers appeared confident. There was not a significant 

difference in appearance of confidence by state, restaurant type, or population area.   

Likert Scoring 

A Spearman’s correlation was run on secret shopper Likert scores and control Likert 

scores to ensure that the Likert scales used were a consistent standard and that the secret 

shopper training was valid.  
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Menu scoring 

Virginia scored the highest on menu scores. California scored the lowest. 

Chain restaurant menus scored significantly higher than independent restaurant menus. 

Urbanized clusters scored significantly higher than urbanized areas. Tables 4, 5, and 6 list the 

mean menu scores for each category. 

Initial server scoring 

Virginia scored the highest on the initial server score. California, Pennsylvania, and 

Texas scored the lowest. Chain restaurants scored significantly higher than independent 

restaurants. There was not a significant difference between scores or urbanized areas and 

urbanized clusters. Tables 3.5, 3.6, and 3.7 list the mean initial server scores for each 

category. 

Correct server scoring 

Thirty-five percent of server interactions qualified to be scored on the correct Likert 

scale. States widely differed from each other. Texas scored the highest, followed closely by 

California. Pennsylvania scored the lowest. There was not a significant difference for 

restaurant type, or population area. Tables 4, 5, and 6 list the mean correct server scores for 

each category. 

Incorrect server scoring 

Sixty-seven percent of restaurants qualified to be scored on the incorrect Likert scale. 

Virginia scored the lowest on the Incorrect Likert scale, while Kansas scored the highest. 

Urbanized areas scored higher than urbanized clusters. There was not a significant difference 

between chain and independent restaurant server scores. Tables 4, 5, and 6 list the mean 

incorrect server scores for each category. 

Inspection Reports 

The majority of restaurants were reported to be in compliance with consumer 

advisory messaging in inspection reports. Those rates are reported in Table 3.8. According to 

the GLIMMIX procedure (generalized linear mixed model), North Carolina had the highest 

rate of noncompliance, significantly greater than the other states. All of the other states had at 
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least one round of inspections that did not report any noncompliances related to consumer 

advisory. Not all of the inspection reports were able to be collected for each restaurant; the 

missing counts for each state are reported in Table 3.9. 

There was a difference between chain and independently owned restaurants for two of 

the three inspection cycles. There was a significant difference between urbanized areas and 

urbanized clusters for one round of inspections.  

 
 

 
Table 3.5. Likert scores for menu, initial server, correct server, and incorrect server by state. 
An asterisk designates when there was a significant difference between state scores. The 
highest and lowest score for each category is in bold. 

 
State 

 
Menu* 

(n = 276) 

 
Std. 
dev. 

 
Initial 
Score* 

(n = 
269) 

 
Std. 
dev. 

 
Correct 
score* 

(n = 105) 

 
Std. 
dev. 

 
Incorrect 
score* 

(n = 191) 

 
Std. 
dev. 

California 3.19 0.83 2.89 1.25 4.25 - 4.84 1.95 
Kansas 3.84 0.85 3.44 1.39 2.60 1.22 5.24 1.71 

Nebraska 3.83 0.88 3.31 1.37 3.53 1.48 4.77 1.74 
North 

Carolina 
3.99 0.59 3.24 1.46 2.95 1.16 4.81 1.54 

Pennsylvania 3.86 0.88 2.86 0.99 2.14 0 4.50 2.06 
Texas 3.64 0.84 2.82 1.57 4.33 1.83 4.23 1.99 

Virginia 4.08 0.91 3.84 1.63 3.46 0.94 2.88 1.78 
Total 3.79 0.88 3.22 1.42 3.19 1.34 4.60 1.90 

 
 
 
Table 3.6. Likert scores for menu, initial server, correct server, and incorrect server by 
restaurant type. An asterisk designates a significant difference between scores. 

Restaurant 
Type 

Menu* 
(n = 
276) 

Std. 
dev. 

Initial 
Score* 

(n = 
269) 

Std. 
dev. 

Correct 
score 

(n = 105) 

Std. 
dev. 

Incorrect 
score 

(n = 191) 

Std 
dev. 

Chain 4.09 0.94 3.40 1.45 3.21 1.78 4.68 1.92 
Independent 3.52 0.66 3.03 1.38 3.17 1.78 4.52 1.89 
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Table 3.7. Likert scores for menu, initial server, correct server, and incorrect server by 
population area. An asterisk designates when there was a significant difference between 
urbanized area and urbanized cluster scores. 

Population 
Area 

Menu* 
(n = 
276) 

Std. 
dev. 

Initial 
Score 
(n = 
269) 

Std. 
dev. 

Correct 
score 

(n = 105) 

Std. 
dev. 

Incorrect 
score* 

(n = 191) 

Std. 
dev. 

Urbanized 
Area 

3.76 0.83 3.18 1.42 3.22 1.85 4.76 1.83 

Urbanized 
Cluster 

4.09 0.98 3.56 1.40 3.05 1.43 2.67 1.63 

 
 
 
Table 3.8. Average rate of compliance with consumer advisory messaging in restaurants 
visited for past 3 inspections. 

Compliance 
category 

Percentage 

In compliance 68% 
Out of compliance 9% 
N/A 23% 

 
 
 
Table 3.9. Total inspection result counts missing for each state. 

State Inspection 1 Inspection 2 Inspection 3 Total % 
missing 

California 2 11 15 30% 
Kansas 4 5 6 11% 

Nebraska 0 0 0 0% 
North Carolina 0 1 3 2% 
Pennsylvania 14 15 15 46% 

Texas 9 9 9 24% 
Virginia 2 15 25 36% 

  
 
 
3.5 Discussion 

The objective of this study was to determine whether restaurant servers discuss risks 

of consuming undercooked hamburgers with consumers, and if so, what information they 
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share. Points of particular interest were the methods used to determine doneness, whether 

undercooked hamburgers were recommended, and whether the information shared by servers 

was correct. Inspection reports for the restaurants visited show a high rate of compliance with 

the consumer advisory messaging. However, results from this study show that restaurant 

menus meet the requirements to disclose and remind consumers of risk as stated in the FDA 

Food Code, but servers contradict this information in many cases. Servers use a wide array of 

unreliable indicators when discussing doneness and in many cases, share other incorrect 

information about the safety of undercooked hamburgers.  

One option for collecting information about server risk communication would have 

been to conduct a national survey of server for their self-reported behavior. Although this 

would have been significantly cheaper, this option has numerous limitations, including 

relying on self-reported behavior and providing a limited scope. 

Ultimately, a secret shopper design was chosen in which data collectors would pose 

as restaurant patrons and collect risk information from servers while actually ordering 

medium rare hamburgers. This approach provided the opportunity to collect a substantial 

amount of both qualitative and quantitative information, and strengthened what was observed 

due to the triangulation with the server survey and interview (detailed in chapter 4). 

Temperature is the only reliable indicator of determining doneness in a hamburger. 

However, servers frequently used other indicators of doneness, particularly color, to describe 

a medium rare hamburger to consumers. In some cases, this was simply because the server 

did not know the temperature ranges used to cook hamburgers. The lack of knowledge 

suggests a disconnect between the kitchen staff and serving staff, as well as the possibility 

that thermometers are not used by kitchen staff, as suggested by the literature (Bogard et al., 

2013). When servers did mention temperature, it was often in conjunction with another 

qualitative factor, such as color or time. This may be due to the perception that consumers are 

better able to identify with using color to define medium rare rather than temperature. It also 

demonstrates an overall lack of knowledge about thermometer use. 
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Overall, the consumer advisory messages found on the menus disclose and remind 

consumers of risk as indicated in the Food Code. However, comparing the Likert scores for 

menu messages and server responses reveal inconsistencies in messaging. For the servers that 

did share correct information, the average Likert scores show that prompting by the secret 

shopper was still required. Risk communication literature demonstrates that consumers need 

to understand the context of a risk in order to identify with it and remember it (Cope et al., 

2010). Current Food Code standards do not fit that requirement; as such, it is unlikely that 

current consumer advisory messaging on menus truly communicates the risk.  

It can be assumed that most consumers who order a hamburger in the United States are 

familiar with the food. Familiarity plays a strong role in consumer perception of a risk; 

higher rate of familiarity results in a decreased perception of risk (Slovic, 1987). Trust also 

plays a role here; because servers are in the food profession and appear to have a position of 

authority about the food, consumers may be more likely to trust them, thereby minimizing 

their perception of the risk (Slovic, 1987). The restaurant may be a local favorite of the 

consumer, which implies both familiarity and trust, and likely decreasing perception of risk. 

The Likert scoring revealed some differences between states in the risk information 

that was shared, most of which is likely attributed to cultural differences and the time at 

which the study was conducted. California scored the lowest for menu and initial server 

score; California is often identified as a state that especially values local, natural foods and so 

medium rare hamburgers may be more encouraged there. North Carolina adopted the 2009 

FDA Food Code shortly before the secret shopper began, which likely accounts for the high 

rate of servers discussing safety of hamburgers (whether it was correct or not). 

Chain restaurant servers consistently scored higher than independent restaurant 

servers. This is to be expected, as chain restaurants typically use a more standard, nationally 

applied training. Furthermore, there may be a clearer definition of medium rare hamburgers 

and how doneness is determined. It also appears that many chain restaurants attempt to 

reduce risk for consumers by not allowing medium rare hamburgers to be served.  
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In many cases, servers contradicted the risk information found on the menu by 

assuring consumers that undercooked hamburgers were safe to consume; by citing qualitative 

indicators of doneness; or by listing temperatures that are not sufficient to kill pathogens. The 

data suggests a major gap in server knowledge about food safety risks and their 

communication with consumers.  

The inspection reports collected for the restaurants visited by secret shoppers 

indicated a high rate of compliance with the requirement for consumer advisory messaging, 

which partially contradicts the data found in this study. The risk information shared by the 

server reveals one of the limitations associated with inspection reports: the traditional 

structure of an inspection does not allow for interaction with a server and so misses a crucial 

point and opportunity for risk communication. Stressing the importance of consumer 

advisory in the process of inspections would be one step towards a more positive risk 

communication culture in restaurants.    

The inconsistencies in risk communication about undercooked hamburgers suggest 

the need for a food safety curriculum specifically aimed towards servers, with the ultimate 

goal of improving risk messages to consumers. The curriculum would need to include both 

technical information about risks and the best way to reduce risk of foodborne illness, as well 

as anecdotal information, such as case studies, that servers can identify with and are more 

likely to remember. Engaging with restaurant management and encouraging them to 

emphasize an environment with a positive food safety culture is critical.  

The question should also be posed whether servers should be risk communicators at 

all. There are numerous challenges associated with developing effective interventions for 

restaurant servers. There is high turnover among restaurant staff, and serving the public 

creates the pressure to please the consumer; discussing foodborne illness when ordering food 

is not necessarily an experience that a customer would enjoy. The most efficient way to 

introducing the concept of risk communication into servers’ day-to-day routine is to prompt 

servers to respond with a warning about risk anytime a consumer orders an undercooked 

hamburger. 
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Results from this research indicate the need for significant improvement in risk 

communication culture in restaurants, which begins with a change to the consumer advisory 

piece designated in the Model Food Code. Messages printed on menus should contain 

stronger language that provides consumers with a better context of the risk. Servers could 

also provide a brief reminder of risk. Behavior and risk communication are more likely to be 

impacted when targeting both knowledge and individual intention. Identifying additional 

roadblocks and determining server receptivity to training interventions focused on risk 

communication is the next step moving forward from this study.  
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CHAPTER 4 
 

ASSESSMENT OF SERVER KNOWLEDGE AND ATTITUDES REGARDING 

UNDERCOOKED HAMBURGERS IN RESTAURANTS 

4.1 Abstract 

Ground beef has been associated with Escherichia coli O157:H7 and other STECs. 

Cooking hamburgers to an internal temperature of 160F decreases the risk of presence of 

harmful bacteria. The United States Food and Drug Administration 2013 Model Food Code 

states that it is the duty of the restaurant to disclose and remind consumers of risk when 

ordering undercooked food such as ground beef.  The purpose of this study was to illustrate 

server knowledge and attitudes about undercooked hamburger risk and how they perceive 

their role in communicating risk with consumers. A survey was conducted with restaurant 

servers (n = 50) to learn about servers’ knowledge and attitudes surrounding undercooked 

hamburgers and risk communication with consumers. Although 58% of servers report feeling 

high levels of concern about the food their restaurant serves and 68% are very concerned 

about restaurant reputation, 62% report rarely or never communicating risk to consumers. 

The survey revealed that 51% of servers believe medium rare hamburgers to be safe and that 

40% of servers would use color to describe how doneness is determined to a consumer. 

Results from this survey and education literature were used to construct a factsheet 

highlighting an E. coli O157:H7 outbreak related to undercooked hamburgers served in 

restaurants. Servers were shown the factsheet and interviewed to learn their perceptions of 

the document and whether it changed their opinions about their role in risk communication (n 

= 30). Overall, servers liked the information and “what you can do” section of the factsheet, 

and also recognized E. coli as a possible hazard in hamburgers; however, consumer choice 

and satisfaction ultimately appear to take precedence over risk communication. This study 

shows both major gaps in risk communication, as well as in how servers view their role in 

reminding consumers of risk. 
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4.2 Introduction 

Escherichia coli O157:H7 emerged as a pathogen of concern in ground beef in the 

1980s. Since then, several other Shiga toxin producing E. coli have been identified as 

pathogens in ground beef. In May of 2014, an E. coli O157:H7 outbreak occurred with 

undercooked ground beef served in restaurants where 12 became ill; 8 of the 12 individuals 

specifically reported that they had consumed rare or medium rare hamburgers (Andrews, 

2015; CDC, 2014). It is unknown whether the risk was communicated to consumers, which 

poses the question of whether illnesses could have been prevented.   

An Environmental Health Specialists Network (EHS-Net) telephone survey 

administered to food service workers revealed that 53% of food handlers reported that they 

did not use a thermometer (Green et al., 2005). Green and Selman conducted focus groups in 

which food handlers discussed the barriers that prevented them from adhering to good food 

handling practices; many individuals said that it would be too time consuming to check the 

temperature of every piece of meat, and that hamburgers are more difficult to take the 

temperature of than larger cuts of meat (2005). Optimism bias is one major hurdle that 

prevents good food safety practices; this is the attitude that one’s own behaviors do not 

require improvement and that interventions are intended for others (Redmond and Griffith, 

2004). Behavior change is also unlikely if there is perceived to be little or no risk (Redmond 

and Griffith, 2004). 

Risk communication plays a significant role in how consumers perceive the safety of 

a food. In a restaurant setting, servers are as the primary point of communication between 

consumers and the kitchen. As a result, conversations between servers and consumers 

provide the opportunity for good risk information to be communicated. Good risk 

communication can only occur, however, if servers are equipped with both the correct 

knowledge and appropriate attitude regarding food safety (Cope et al., 2010). A secret 

shopper study examining servers’ real risk communication behaviors about undercooked 

hamburgers revealed that the information provided to consumers is inconsistent, and often 

misleading regarding safety and indicators of doneness. The majority of servers (77%) 
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described hamburger doneness with indicators other than temperature, and 66% of servers 

shared incorrect information (Thomas, 2015). 

Understanding the overall knowledge and attitudes of a food handler population can 

help identify why particular behaviors occur and recognize where improvements can be 

made. Surveys are one method for gathering this information. This project used a survey to 

reveal restaurant servers’ knowledge and attitudes regarding risks associated with 

undercooked ground beef and whether they communicate these risks to consumers. The 

information generated from this survey served as the basis for the next step: developing a 

factsheet targeted at servers and receiving feedback. It has been demonstrated that people are 

more likely to retain information if it is presented as a story or case study that an individual 

can identify with, rather than simple factual information (Leventhal et al., 1965). A factsheet 

was created that highlighted a recent ground beef outbreak and included information about 

how servers could communicate the possible risks to consumers (“what you can do”). Servers 

were interviewed about their opinions on the material delivered, and whether their attitudes 

about undercooked ground beef changed after viewing it. It was hypothesized that servers do 

not view themselves as risk communicators, and that there are gaps in knowledge regarding 

safety of undercooked hamburgers. Developing a factsheet and gauging responses serves as 

the first step in creating an intervention to inform servers of food safety issues in general, as 

well as how they can discuss potential risks with consumers.  

 

4.3 Materials and Methods 

Chain and independent restaurants were identified through convenience sampling in 

Wake County, North Carolina, USA. This project was done in 2 phases: in 2013, surveys 

were conducted to assess server knowledge and attitudes regarding undercooked hamburgers 

and how often they communicated risk with consumers. In 2014, a factsheet was developed 

that detailed an outbreak associated with undercooked hamburgers in restaurants and more 

in-depth interviews were conducted with servers in order to capture their responses to it. 
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Figure 1. Methodology approach used for survey and interview implementation. 
 
 
 

In 2013, a survey was written to assess servers’ knowledge and attitudes about 

undercooked hamburgers and their communication practices with consumers. Questions 

focused on personal preferences, general knowledge about food safety and determining 

hamburger doneness, and attitudes about risk communication. The survey questions and 

responses may be found in Appendix B. Two data collectors were trained to administer the 

survey by reviewing the rationale for conducting the project, becoming familiar with the 

survey questions, and instructed to recruit restaurant servers by first requesting permission 

from the manager. Surveys were administered during weekday afternoons in order to recruit 

more participants, as this time of day is the least busy for a restaurant. Participants were 

recruited through convenience sampling; a total of 11 chain restaurant servers and 39 
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independent restaurant servers were surveyed in Wake County. The estimated response rate 

was approximately 30%. 

In 2014, a factsheet was developed to determine server responses to a story about an 

outbreak linked to undercooked hamburger served in a restaurant. Factsheet design was 

based on a review of communication and education literature, as well as several themes that 

emerged from the survey results in phase one. The factsheet was developed modeling after 

Chapman and colleagues infosheets developed for food handlers (2011). The goal was to put 

food safety information into context for restaurant servers and deliver the information in a 

creative way. The element of surprise was found to be effective in informational brochures 

about tetanus vaccination (Leventhal et al., 1965). The factsheet was built around an 

outbreak story; Lordley conducted a survey examining the effect of storytelling on message 

reinforcement in which all 17 individuals agreed or somewhat agreed that the stories 

reinforced the facts taught in the class and provided context for the material (2007). A 

factsheet was developed that described a recent outbreak associated with E. coli O157:H7 in 

ground beef, and included a “What You Can Do” section that included information about 

how servers could communicate risks to consumers. The goal of the factsheet was to 

highlight an outbreak story to be more memorable and to deliver risk information in a clear, 

concise way. 

A data collector was trained to administer the interview by reviewing the rationale for 

conducting the project, becoming familiar with the questions, and instructed to recruit 

restaurant servers by first requesting permission from the manager. Servers were recruited by 

visiting chain and independently owned restaurants in Wake County during off-hours (mid-

afternoon) and asking restaurant managers if servers could participate in a short interview to 

learn what information is most helpful in a food safety intervention tool. A total of 18 servers 

from independent restaurants and 12 servers from chain restaurants were interviewed. The 

estimated response rate was approximately 20%. Servers were asked preliminary questions 

about their preferred level of hamburger doneness and whether they currently make any 

recommendations to consumers about how they should order their hamburgers. They were 
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then shown the factsheet and asked for their initial reactions to it, what they liked and 

disliked about it, whether they were any more likely to discuss risk with consumers after 

viewing the factsheet, and whether they would have any different thoughts about it if the 

outbreak had occurred in North Carolina. 

 

4.4 Results 

2013 Survey 

Servers recommended hamburgers cooked at a different level of doneness for better 

quality than the level of doneness they considered safe (Table 4.1). A slight majority of 

servers believed that medium hamburgers were of the best quality; the largest percentage of 

servers believed that well-done burgers were the safest, followed closely by medium well. 

 
 
 
Table 4.1. Server perceptions about level of doneness that results in highest quality and safest 
hamburgers. More than one answer was permitted for both categories. 

Level of doneness Highest Quality Safety 
Rare 2% 22% 

Medium rare 14% 51% 
Medium 51% 65% 

Medium well 22% 75% 
Well 8% 79% 

 
 
 

When asked how they would answer a consumer’s question about how doneness is 

determined in a hamburger, the largest percentage of servers reported that they would 

describe temperature (Table 4.2). 

When asked how often they communicate risks with customers, the largest percentage 

of servers reported that they never communicate risk (Table 4.3). Approximately one quarter 

of servers reported rarely communicating risk, and nearly 20% of servers reported 

occasionally communicating risk or whenever possible. 
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Table 4.2. Server responses to how they would answer a customer’s question about methods 
used to determine doneness. More than one method of doneness was recorded in some cases.  

Method of Doneness Percentage 
Temperature 63% 

Color 40% 
Touch 20% 
Time 12% 

Cooks know 12% 
Other 8% 

 
 
 
Table 4.3. Percentage of servers reporting how often they communicate risks to customers. 

Occurrence Percentage 
Never 38% 
Rarely 24% 

Occasionally 18% 
Whenever possible 18% 

 
 
 

The majority of servers reported feeling very concerned about both the quality of the 

food that customers are served and the reputation of the restaurant, and also reported that 

customers appeared to be very concerned about the food they are served (Table 4.4). 

 
 
 
Table 4.4. Level of concern that servers report feeling about the quality of food served and 
restaurant reputation, and level of concern that they perceive customers to have about the 
food served. 

Level of Concern Quality of Food Restaurant 
Reputation 

Customer Concern 

Not my 
responsibility/Don’t 

know 

10% 0% 6% 

Little 30% 16% 28% 
Somewhat 2% 16% 28% 

Very 58% 68% 38% 
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 Results from the survey revealed that over half of servers (n = 51%) believed medium 

rare hamburgers to be safe.  Many servers (63%) say they would use temperature to answer a 

consumer’s question about doneness, but 40% stated they would use color (servers were 

allowed to indicate the use of more than one method of doneness). A total of 62% of servers 

reported never or rarely communicating risk, 18% reported occasionally doing so, and 18% 

reported communicating risk whenever possible. The majority of servers report feeling high 

levels of concern for the quality of food (58%) and restaurant reputation (68%). Full survey 

responses may be found in Appendix C.   

The factsheet was developed by basing it on a recent E. coli O157:H7 outbreak that 

was tied to hamburgers served in restaurants. This story would prove directly applicable to 

the audience of restaurant servers. Details of the outbreak were described, including location 

of the outbreak; one of the interview questions was whether the server’s feelings would be 

different if the outbreak had occurred in North Carolina. A “What You Can Do” section was 

added that discussed checking doneness with a thermometer in order to address servers that 

may refer to other methods of doneness. This section also included a recommendation to 

communicate risks to consumers, which servers were asked about specifically in the follow-

up questions. The factsheet may be found in Appendix D.                        

2014 Interview 

In the first portion of the interview, the majority of servers used color to describe a 

well-done hamburger (no pink). There was a wide variety of preferred level of doneness, 

ranging from medium rare to well done. Some servers reported that they did not make 

recommendations to customers, citing the importance of customer choice, but some servers 

reported that they recommended medium or medium well. 

After viewing the factsheet, the majority of servers reported that they were already 

familiar with the information presented, but that it ultimately comes down to customer 

preference Many commented that they found it informative and liked the “What you can do” 

section. Three servers disliked the discussion of using temperature to determine doneness, 

and several commented that they did not like the approach of scaring consumers. All but five 
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of the servers responded that they would not feel differently if the outbreak had occurred in 

North Carolina. 

Theme 1 

One of the first themes that emerged was that this information about E. coli outbreaks 

with hamburgers in restaurants was not new to many servers. Comments included, “This is 

stuff I already heard before,” “This makes sense. I know most of it already,” and, “I believe 

it, restaurants don’t cook burgers as much as they should.”  However, one server stated, “I 

had no idea there was even an outbreak linked to undercooked burgers in restaurants.”  

Theme 2 

When servers were asked what they liked about the factsheet, five servers specifically 

mentioned the “What you can do” section. Thirteen noted that they found it informative and 

good factual information. One server stated that it was “to the point.”    

Theme 3 

When servers were asked what they disliked about the factsheet, three responded that 

they disliked the discussion of using temperature to determine doneness. One noted, 

“Measuring the temperature of every burger takes too long.” Another pointed out, “When 

coming to a restaurant, you can’t ensure that a thermometer is used.” Four servers stated that 

they did not like the picture of the hamburger, and four servers disliked the tone of the 

factsheet, stating that it would scare people. One server responded, “It freaks people out, and 

makes them think it could happen anywhere and anytime.” 

Theme 4 

A final major theme that emerged was that many servers ultimately defer to consumer 

choice. Even if the server was aware of the risk and personally preferred not to eat 

undercooked hamburgers, this did not mean they reminded consumers of risk. When asked if 

they were any more likely to remind a consumer of risk after reviewing the factsheet, one 

server stated, “ It’s the way that people like to eat it. It’s their choice. Nothing I can do about 

it.” Another said, “No. If you want an undercooked burger, order away.”  However, a total of 
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nine servers reported that they were more likely to discuss risk with consumers. One server 

added, “I’m thinking about their health now, not just their meal.”  

A full summary of interview responses may be found in Appendix E. 

 
4.5 Discussion 

Results from the 2013 survey revealed several overall trends in server knowledge, 

attitudes, and communication behaviors regarding undercooked ground beef. The interviews 

that followed based on the survey results further elucidated server’s attitudes about what they 

discuss with consumers. 

The 2013 survey demonstrated that servers are aware of food safety risks, and are 

also concerned about restaurant reputation and the quality of food that consumers receive. 

This concern, however, does not appear to translate to actively communicating risk to 

consumers consistently, as most servers reported that they rarely or never communicate risk. 

The 2014 interviews with servers revealed that in many cases, they believe it is a matter of 

customer choice and that they should be able to order what they want. This was shown in 

statements such as, “It’s just the way people like to eat their food. To each their own,” and “I 

feel like people may take it under consideration, but people are going to order what they want 

and what they think tastes good.”  

Surveys showed that servers know temperature is the best indicator of doneness, but 

also talk about other factors such as color and touch with consumers. Based on the 

interviews, servers prefer to discuss indicators other than temperature with customers, likely 

due to the fact that consumers are more likely to identify with factors such as color, as well 

as the levels of doneness such as medium, medium well, etc., rather than a temperature 

parameter. Considering that level of doneness definitions are not consistent from restaurant 

to restaurant, this information could be misleading to consumers. Communicating 

temperature also reinforces information to consumers that they could use in the home. This 

gap shows the opportunity for further research examining consumer perceptions about 

indicators of doneness in hamburgers and what they consider safe.  
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The factsheet was constructed around a story (in this case an outbreak), which had 

been found to be effective in a classroom setting (Lordley, 2007). This format proved 

effective, as it was received well by servers; many reported that they liked how the 

information was presented. The focus groups run by Green and Selman (2005) revealed that 

time was one of the barriers that kept food handlers from taking temperature; this barrier was 

consistent with one of the pieces that servers disliked about the factsheet; one server 

specifically stated that taking the temperature of each piece of meat took too long.   

Although servers were receptive to the factsheet, only nine reported that they would 

be more likely to remind a consumer of risk. This study reveals that consumer choice may 

take precedence over server knowledge of a risk; servers believe that customers should be 

free to order food the way they want it. Promoting a positive food safety culture is one 

method to begin addressing this problem. Server training should include a component that 

addresses risk information to share with customers to allow them to make a fully informed 

decision, while still promoting customer choice. If management prioritizes food safety during 

training and implements openly speaking about risk as part of day-to-day operations, there is 

a greater chance that this mentality will translate to how servers interact with consumers. The 

next step lies in determining what risk messages a consumer is likely to find most 

informative. 
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CHAPTER 5 

ASSESSMENT OF CONSUMER RESPONSE TO RISK MESSAGES 

5.1 Abstract 

 Ground beef has been associated with Escherichia coli O157:H7 and other STECs. 

The United States Food and Drug Administration 2013 Model Food Code states that it is the 

duty of the restaurant to disclose and remind consumers of risk when ordering undercooked 

food such as ground beef, but little research has been done to determine whether this process 

is actually occurring in restaurants or how consumers perceive the risk information. The 

purpose of this study was to investigate how consumers respond to different types of risk 

messages. A multifactorial survey was conducted with consumers (n = 250) to determine 

consumer likelihood to order a medium rare hamburger and question a server about 

hamburger safety based on five varying risk messages. Risk messages varied on level of 

description of foodborne illness symptoms and indicators of doneness. There was not a 

significant difference in how consumers responded to risk messages; consumers reported that 

they were unlikely to order a hamburger medium rare after reading each message, and were 

neutral about their likelihood to ask a server about hamburger safety. It would be worth 

investigating whether consumer responses are different if risk communication is delivered in 

person rather than text form. Consumer advisory messages could be improved by making 

them more prominent, more actively reminding consumers of risk, and being equipped to 

address their questions about the safety of a product. 

 

5.2 Introduction 

The FDA 2013 Model Food Code states that restaurants shall disclose and remind 

consumers of risks associated with undercooked meats, eggs, and shellfish due to insufficient 

processing to kill pathogens (FDA, 2013). However, data from the secret shopper project 

(detailed in chapter 3) demonstrates that disclosure and reminder with correct information 

occurs rarely. Medium rare hamburgers were allowed to be ordered in 74% of the restaurants 
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visited. Servers often assured secret shoppers that medium rare hamburgers were safe, even 

when citing a temperature well below the recommended endpoint temperature of 160°F. 

Servers shared incorrect information in 66% of the interactions. Servers described qualitative 

factors to determine doneness other than temperature in 77% of the interactions, most 

particularly color (32%) and touch (10%). Cook expertise was often used as a reason that 

measuring temperature was not necessary (13%). There were many cases where servers did 

not know how to determine doneness (13%). When disclosure and reminder did happen 

(typically on the menu), the information was not based on the risk communication literature; 

consumer advisory messages do not provide enough information about the risk, nor do they 

factor in how different consumers may view the risk (Cope et al., 2010). Information is not 

located in an easy location for consumers to read; printing risk messages in a more obvious 

place with appropriate graphics could encourage more consumers to read the messages 

(Wansink and Love, 2014). 

A survey and interview administered to restaurant servers (detailed in chapter 4) 

sought to explore server attitudes and beliefs about their role in communicating risk to 

consumers. Survey results were consistent with what was observed in the secret shopper 

experiment; servers often refer to other methods of doneness besides temperature. The survey 

revealed that the majority of servers are concerned about the reputation of their restaurant 

and the quality of food that consumers receive. Thirty-eight percent reported never 

communicating risk, 24% communicated it rarely, 18% reported communicating it 

occasionally, and 18% said they communicated risk whenever possible. The interviews 

revealed that servers believed that the choice was ultimately up to the consumer. A server’s 

personal hamburger preference did not appear to influence their likelihood to remind 

consumers of a risk. Level of concern about risks associated with undercooked hamburgers 

varied.   

In 2014, an E. coli O157:H7 outbreak occurred that was associated with undercooked 

hamburgers served in restaurants (Andrews, 2015). Of the 12 illnesses, 8 of the individuals 

reported that they had consumed rare or medium rare hamburgers (Andrews,	  2015). The 
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details surrounding this outbreak pose the question of whether illnesses could have been 

prevented had consumers been reminded about the risk associated with the hamburgers they 

were ordering, and secondly, whether consumers would have actually made a different 

choice.  

The first two phases of this project sought to determine how servers communicate 

risk, as well as their knowledge and attitude behind doing so. The goal of risk 

communication is to present consumers with as much information about a potential risk as 

possible, but in order to be effective, how consumers perceive a particular risk must be 

explored (Cope et al., 2010; Frewer et al., 2007). Different individual preferences make this 

a complex process (Cope et al., 2010).  

When interviewing consumers who reported recently consuming ground beef, Phang 

and Bruhn found that the majority of consumers reported being aware of E. coli causing 

illness in hamburgers (Phang and Bruhn, 2011). However, over half thought that using a 

thermometer to determine doneness was unnecessary, and 76% reported they would not use a 

thermometer to determine doneness (Phang and Bruhn, 2011). Sixty-three percent of 

consumers did not know the correct endpoint temperature to ensure safety (Phang and Bruhn, 

2011). About half of consumers stated that they used a visual indicator to determine doneness 

(Phang and Bruhn, 2011). 

Redmond and Griffith have conducted extensive research regarding consumer 

behaviors and attitudes surrounding food safety (2005). They administered a survey (n = 100) 

to determine consumer attitudes about food handling behavior and openness to food safety 

advice. The vast majority (90%) of consumers stated that they are more likely to listen to 

food safety advice given to them, and 87% said that the advice would impact their behavior 

(Redmond and Griffith, 2005). These responses suggest that consumers may listen to advice 

about undercooked hamburgers in the form of a consumer advisory message.   

Olsen and colleagues conducted a study in which a sample of participants (n = 1046) 

was shown pictures of hamburgers: one group viewed a well-done hamburger, while the 

second group viewed a rare hamburger (2014). Participants were asked to describe their 
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emotions if they had been served that hamburger. In the second phase, participants were 

shown pictures of hamburgers cooked to varying degrees of doneness and asked if they 

would eat the hamburgers (Olsen et al., 2014). Although all hamburgers triggered feelings of 

pleasure and interest, the rare hamburgers were more likely to evoke feelings of disgust; a 

person’s willingness to eat a particular hamburger was directly linked to the emotion he or 

she felt when viewing the hamburger (Olsen et al., 2014). This study demonstrates that 

emotions strongly influence how a consumer makes decisions and view risk (Olsen et al., 

2014).  

Redmond and Griffith administered a questionnaire (n = 100) to consumers in order 

to assess how consumers perceive control and responsibility related to food safety (2004). 

Approximately 90% of individuals believed their risk of foodborne illness to be low after 

preparing their own food, compared to 41% who believed that others’ risk would be low after 

preparing their own food (Redmond and Griffith, 2004). The disconnect between belief about 

self compared to others demonstrates the concept of optimism bias, in which an individual 

does not believe that he or she is personally at risk for a particular hazard; the perception is 

that the hazard only applies to other people (Redmond and Griffith, 2004). The results 

suggest the possibility that consumers dismiss consumer advisories as not applicable to 

themselves. 

Although extensive research has investigated consumer perception of risks and food 

handling behaviors, there is a gap in the literature regarding how consumers view different 

risk messages surrounding undercooked foods, such as ground beef. This experiment sought 

to illustrate whether consumers were impacted by any particular pieces of information in a 

consumer advisory message, such as a description of symptoms or how to determine 

symptoms, and if so, what risk messages were the most impactful in whether a consumer 

would decide to order an undercooked hamburger. It was hypothesized that consumers would 

be more impacted by risk messages with more detailed symptoms and mention of 

thermometer use. Identifying the more informative messages will indicate what information 
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should be shared with consumers in order to enable them to make the most informed decision 

possible.  

 

5.3 Materials and Methods 

A survey was developed that presented five different risk messages about 

undercooked hamburgers to consumers for their evaluation. A multifactorial survey is a 

survey designed to insert experimental design into the survey (Hox et al., 1991). This design 

was used because it is the best option for substituting and deleting information for consumer 

review, and allows for the change of different parts of the message to identify what factors 

impact a consumer’s ordering behavior; similar surveys have been conducted with successful 

results.  This design allows the variable of focus to be the message that changes; the goal is 

to aggregate or disaggregate particular variables (Hox et al., 1991). 

The literature and the secret shopper project described in chapter 3 revealed that color 

is often used as an indicator of doneness over temperature, and so those were two variables 

selected: one message discussed both variables, and three messages solely discussed 

temperature (two with thermometer use and one without). Consumers respond to situations 

differently based on the level of scariness associated with a risk (Leikas	  et	  al.,	  2007). 

Because of this, different levels of detail related to foodborne illness symptoms were used in 

the differing messages, and constructed with the different levels of doneness described 

above. One message, considered the ideal message, was constructed to include all of the 

available risk information, including symptoms of foodborne illness, using temperature to 

determine doneness, and that color was not a reliable indicator. One message was the 

message found in the FDA Food Code, and is the consumer advisory message that most 

consumers would be accustomed to seeing on a menu. 

The risk messages are listed below in bold, followed by a description to designate the 

differences between that risk message and the others. 
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1. Raw beef contains bacteria capable of causing severe illness in individuals especially 

if you have certain medical conditions, or are below five years of age. Consuming raw 

or undercooked ground beef puts you at risk of illness. Color is not a reliable method of 

determining the doneness of a hamburger because meat may brown before reaching a 

safe temperature. Hamburgers should be cooked to 155°F for 15 seconds or 

instantaneously to 160°F in order to be considered safe for consumption. 

This message is the best option of the five because it provides full risk information: it points 

out that color is not an indicator of doneness, emphasizes checking temperature, and 

describes symptoms of foodborne illness. 

 

2. Consuming raw or undercooked beef hamburger is a risk factor for E. coli illness. 

This infection causes severe abdominal cramps, with accompanying diarrhea (often 

bloody); it can also lead to hospitalization and sometimes death. The best way to 

prevent illness is to cook ground beef to a safe temperature of 160°F with the use of a 

thermometer. 

This message presents more detailed description of symptoms, but does not negate using 

color as an indicator. Thermometer use is mentioned, which is not in the consumer’s control 

when it comes to dining in a restaurant. 

 

3. Some types of E. coli can be present in raw beef and cause severe symptoms in 

infected individuals. Severe abdominal cramps and bloody diarrhea are the most 

common symptoms, and it is more severe in aged individuals with medical conditions, 

as well as children below five years of age. In some cases it can result in Hemolytic 

Uremic Syndrome (HUS). Consuming undercooked beef increases risk of illness; 

therefore beef hamburgers should be cooked to 160°F to be considered safe. 

This message also includes a more detailed description of symptoms. It does not mention that 

color should not be used but discusses temperature as an indicator of doneness. 
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4. Consuming raw or undercooked ground beef (below 160°F) puts you at risk of E. coli 

infection that can cause severe symptoms. The change in hamburger color from pink to 

brown is not a reliable method of determining when it is well done. A thermometer 

should always be used to determine the final cook temperature (160°F) that is 

considered safe.  

This message does not provide as full of a description of symptoms as the first message, but 

is still more informative than the second and third messages because it states that color is not 

an indicator of doneness in addition to describing temperature. 

 

5. Consuming raw or undercooked meats, poultry, seafood, shellfish, or eggs may 

increase your risk of foodborne illness. 

This is the message found in the FDA Food Code that is typically seen on menus. It provides 

the bare minimum of risk information, and does not include any mention of how doneness is 

determined. 

The survey was submitted for approval through the North Carolina State University 

Institutional Review Board (IRB), and was assigned exempt status. Survey participants were 

recruited through Qualtrics©. A screening question asked participants whether they had 

ordered a hamburger in a restaurant within the past 3 months. Only those who answered 

“yes” were permitted to continue with the survey. Surveys that were not fully completed 

were not included in the final data set. Risk messages were presented in a randomized order 

to prevent bias. 

Data was analyzed as a 5x2 factorial experiment in a Randomized Block Design with 

blocks as subject.  

The following statements were posed after each risk message: 

1. After reading this information, I am more likely to order a burger cooked medium 

rare or rare 

2. After reading this information, I am more likely to ask my server questions about 

burger safety when ordering. 
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Respondents were asked to rank their level of agreement with each statement, from “strongly 

agree” (1) to “strongly disagree” (5). Neutral was a score of 3. 

 
5.4 Results 

Average consumer responses to each statement are shown in Figure 5.1. Overall, 

consumers disagreed that they would be likely to order a medium rare hamburger (statement 

1), with scores ranging from 3.91 to 3.95. A 4 was listed as “disagree.” Consumers responded 

primarily neutral as to whether they would ask a server questions about hamburger safety 

(statement 2), with scores ranging from 2.78 to 2.87. 

There was not a significant difference in response to the five different risk messages. 

However, there was a significant difference in responses between the two statements. 

Consumers demonstrated stronger disagreement with the likelihood to order a medium rare 

hamburger than with the likelihood to ask a server questions about the safety of a medium 

rare hamburger. Analysis output is listed in Figure 5.2. 

There was not a significant difference in responses between the four risk messages 

constructed for the survey and the risk message listed in the Model Food Code (message #5 

in the survey) for question 1 (p = 0.1177) or question 2 (p = 0.0901). 
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Figure 5.1. Average consumer response to risk messages by likelihood to order medium rare 
hamburger and likelihood to question server about food safety after reading risk messages. 
 
 
 

When analyzing the effect of the order of the message seen by the consumer, there 

was not a significant difference in response to question 1 (p = 0.5954). There were two cases 

where there was an order effect for question 2: messages 1 and 3. Analysis output is listed in 

Table 5.1. 
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Tests of Fixed Effects 

Effect 
Num 

DF 
Den 
DF F Value Pr > F 

m 4 2241 0.25 0.9126 
s 1 2241 858.34 <.0001 
m*s 4 2241 0.48 0.7536 

Figure 5.2. Randomized Block Design analysis of differences between messages and 
statement. 
 
 
 
Table 5.1. Order effect of risk message on response. P values with an asterisk are significant. 

Question Risk Message p value 
1 1 0.2351 
1 2 0.9484 
1 3 0.5147 
1 4 0.2244 
1 5 0.9970 
2 1 0.0064* 
2 2 0.2048 
2 3 0.0220* 
2 4 0.5934 
2 5 0.4080 

 
 
 
5.5 Discussion 

A multifactorial survey design was used in order to determine whether the type of 

information shared in the risk message impacted consumer likelihood to order hamburgers 

cooked medium rare and to ask the server about hamburger safety. Each message contained 

slightly different risk information; differences included the amount of description of 

foodborne illness symptoms, use of color as an indicator of doneness, and use of temperature 

to determine doneness. 

Overall, consumers disagreed with the statement that they were likely to order a 

medium rare hamburger after reading each risk message. There was not a significant 
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difference between consumer responses to each risk message. These results indicate that for 

the survey population, providing different types of information about foodborne illness 

symptoms and indicators of doneness did not influence overall ordering decision. However, 

there was a significant difference between likelihood of consumers to order a medium rare 

hamburger and likelihood of consumer to question a server about hamburger safety. 

Consumers appeared somewhat neutral in responding to the statement that they were likely to 

question the server about hamburger safety when ordering. 

Overall, there was not a significant difference in how respondents perceived the five 

risk messages. This may be due to the respondents having already pre-conceived preferences 

for their order, in which case a few sentences of text would be unlikely to impact their 

decision. Perhaps the message content was not different enough to result in a noteworthy 

difference in consumer response. Although the messages were randomized and there were 

only five, participants may have experienced fatigue bias because of reading multiple 

consumer advisories with similar messaging at once. It is also difficult to determine how 

these different messages would be perceived on an actual menu in a restaurant. Participants 

may have had different initial reactions to the risk messages that did not ultimately make a 

difference when ranking their responses. McIntosh’s survey showed that knowledge of a risk 

does not necessarily impact a consumer’s willingness to change a behavior (McIntosh et al., 

1994). Optimism bias may play a role here, in which consumers recognize a risk but believe 

it would only happen to other people and not to them (Redmond and Griffith, 2005). The 

method of delivery could also play a role; a consumer advisory in the form of text may be 

less effective than information that is shared by another person. McIntosh and others showed 

that labels are not effective in communicating risk information and are dependent on a 

consumer’s perceived risk (1994). This suggests that the impact of verbal risk 

communication should be measured in comparison to a written consumer advisory. 

This study did not measure likelihood of consumers to order medium rare hamburgers 

or to ask server risk questions before reading the risk messages; as a result, survey results 

cannot be used to measure any change in likelihood to do so. It was also not an illustration of 
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consumers’ perceived risk about undercooked hamburgers; it would be useful to collect that 

information in a similar type of survey. Future research could also explore whether 

consumers respond differently to risk information communicated to them in person rather 

than text. If in-person communication proves to be more effective in conveying risk 

information to consumers, it would be beneficial to implement this practice rather than 

relying on a written consumer advisory. The recent E. coli O157:H7 outbreak associated with 

hamburgers served in restaurants highlights the need for a better consumer advisory policy 

and a more active role by restaurant management to inform consumers of risk. 
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CHAPTER 6 

CONCLUSIONS 

6.1 Summary 

Extensive research has been conducted to identify and mitigate risk factors that 

contribute to contamination of ground beef on the farm, during processing, and during 

preparation. However, there is a gap in the literature regarding restaurant staff’s role in risk 

communication about undercooked hamburgers. This research captured how restaurant 

servers communicate risk to consumers both in a real life serving situation as well as by 

guided interview; it also examined consumers’ responses to various risk messages in a 

multifactorial survey.    

The United States FDA 2013 Model Food Code states that a restaurant shall disclose 

and remind customers of risks associated with undercooked foods (FDA, 2013).  This study 

investigated how the risks, and risk reduction practices surrounding the consumption of 

undercooked hamburgers (as defined by the 2013 FDA Food Code) are communicated to 

consumers at restaurants and whether the current form of disclosure is effective in 

communicating accurate risk information. Risk information is conveyed in text through 

menus and in a dialogue between restaurant servers and consumers. In this study, server 

knowledge and attitude impacts on communication and consumer perception of different risk 

messages were investigated.  

This study revealed that in most cases, servers are not adequate risk communicators. 

The first major issue lies in the inconsistencies surrounding how servers describe doneness to 

consumers. Through a gold-standard approach of observation (real-life interaction), it was 

discovered that the majority of servers studied (77%, n=204) used unreliable qualitative 

factors, not temperature, to describe how hamburger doneness is measured, most particularly 

color (32%) Servers shared incorrect information in 66% of the interactions, in some cases 

stating that hamburgers were safe to consume even if they were cooked to less than 160°F. 

Servers did not know how doneness was determined in 13% of the interactions. In some 
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cases, servers encouraged secret shoppers to order undercooked hamburgers; this 

recommendation also appeared on several menus. When disclosure and reminder did occur 

(typically on the menu), the information was not based on the risk communication literature 

because it did not provide enough information about the risk, nor do they factor in how 

different consumers may view the risk (Cope et al., 2010). 

A survey and interview were conducted with servers in order to determine their 

knowledge and attitude about their role in communicating the risks of undercooked 

hamburgers. Overall, servers appeared passive when questioned about the safety of medium 

rare hamburgers, but were familiar with the risks. The theme of consumer preference 

emerged throughout the interviews; although many servers stated that they themselves would 

not eat a medium rare hamburger, they did not feel that it was their role to tell the consumer 

such information. However, many servers also report a high level of concern for the 

reputation of their restaurant and the quality of food that the consumer eats. An outbreak 

occurred in May 2014 associated with undercooked hamburgers served in restaurants; 8 of 

the 12 individuals who became ill specifically reported eating a rare of medium-rare 

hamburger (CDC, 2014). Four of the five illnesses reported in Ohio were linked to a 

restaurant called Bar 145; the 145 in the name refers to what is considered by the restaurant 

to be the optimal temperature for a medium rare hamburger. It is not known whether 

consumers were informed of the risk associated with undercooked hamburgers. This outbreak 

serves to highlight the failure by restaurant management to perceive that risk communication 

could play a role in both the quality of food and reputation of a restaurant.  

 
6.2 Applications and Recommendations 

The majority of servers reported feeling very concerned about their restaurant’s 

reputation and the quality of food that the customer receives (68% and 58%, respectively). 

However, 62% of servers report never or rarely communicating risk to customers. The secret 

shopper project demonstrated that servers often contradict the risk information found on the 

menu. Additional conversation with servers about their motives behind the information they 
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choose to share with consumers revealed that although the knowledge of E. coli outbreaks in 

hamburgers was not new to many servers, they did not view it as their responsibility to 

communicate these risks to consumers. Many stated that they believed the restaurant industry 

revolves around consumer choice, as it is ultimately a people pleasing industry.   

This research raises the question of where the responsibility of risk communication 

falls.  The FDA Model Food Code states that the burden of responsibility falls on the 

restaurant; however, the data presented in this research suggests that this is not actually being 

practiced. Ultimately, the burden of responsibility for keeping food safe falls on all of the 

parties involved. Farms have the responsibility to follow Good Agriculture Practices, and the 

industry must adhere to HACCP plans and Good Manufacturing Practices throughout the 

slaughter and process steps. It is up to restaurants not only to ensure that their suppliers 

follow good food safety practices, but also to take steps to reduce foodborne illness including 

proper storage of foods, avoiding cross-contamination, and following proper cooking 

procedures; these risk reduction steps are emphasized in food safety trainings, but trainings 

do not typically extend to risk communication. Because the communication portion is often 

overlooked when it comes to training, there has not been a clear definition of responsibility 

about risk communication outside of the consumer advisory specification in the FDA Model 

Food Code. Defining who is responsible for communication, as well as what the 

responsibility entails is a critical component to ensuring that risk communication occurs.   

Consumer advisory messages and server behaviors and attitudes about undercooked 

hamburgers that were captured during this project demonstrate that effective risk 

communication is not occurring in restaurants. Not only is risk communication not happening 

in restaurants, but the current consumer advisory as it stands in the Food Code does not 

sufficiently communicate risk to consumers according to best practices in the risk 

communication literature. Effective risk communication results in the management and 

reduction of risk (SRA, 2015). Risk communication research demonstrates that establishing 

context related to a risk is crucial and contributes to a positive food safety culture (Chapman, 
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2010). The true gold standard in risk communication includes a definition of the risk, why it 

is risky, and a case study or example to support it.  

An improvement in the consumer advisory, and ultimately risk communication, 

begins with filling the knowledge gap; servers should be provided with a more 

comprehensive training specific to communicating risk to consumers. Training should 

include how cooks are determining doneness in the kitchen; emphasis should be placed on 

using temperature to describe a hamburger, rather than color, or other unreliable methods. 

This would allow servers to answer consumer questions and also open up communication 

between what is happening in the kitchen and the consumer. Servers describing temperature 

as an indicator and mentioning thermometer use could also increase consumer knowledge 

and awareness for cooking in their own homes. 

The most effective training program for servers would include case studies and real-

life examples in order to be more impactful and to inspire a greater likelihood to discuss 

risks. This approach provides context; storytelling is particularly effective in the learning 

process (Lordley, 2007). Creating a sense of personal responsibility is another factor in 

driving food safety behaviors to improve (Redmond and Griffith, 2004). An individual must 

demonstrate the intention to make a change and feel that it fits with a societal norm to do so 

(Ajzen, 1991).  

Simply increasing knowledge, however, is not the only component to imparting 

change in behavior; solely evaluating a training program based on whether there was a 

change in knowledge is not sufficient (Yiannas, 2009). Providing servers with the knowledge 

and desire to communicate risk is only part of the risk communication process. Risk 

messages can only be truly effective if they contain information that consumers understand 

and are likely to remember (Cope et al., 2010). One of this study’s goals was to identify what 

pieces of risk information were most impactful when it comes to consumer ordering 

behaviors. Although the survey did not show a significant difference between consumer 

responses to risk messages, there are opportunities for future applications. Kuttschreuter 

(2006) surveyed people (n = 288) to determine perception of risk and whether people are 
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likely to avoid a risk; 60% reported that they would attempt to learn more about a risk if 

presented with one. Further exploration needs to be conducted in order to pinpoint what 

consumers identify as the most informative risk messages. 

There are several options for improvements to the consumer advisory as it currently 

stands. A more effective consumer advisory message could be constructed based on Wansink 

and Love’s (2014) literature review of consumer behavior related to menu engineering. The 

updated version would draw the reader’s attention through some sort of graphic and word 

choice that is actually descriptive of the risk (Wansink and Love, 2014). Color coding serves 

to attract consumer attention, and placing the message in one of the four corners of the menu 

will also draw natural attention (Wansink and Love, 2014). Instead of using the phrase, 

“especially if you have certain medical conditions,” more specific terminology should be 

used to point out those who are actually immunocompromised, bringing back the context that 

individuals are more likely to identify with. 

The next question that should be addressed is whether servers should actually be risk 

communicators? If this is the case, the disclosure on the menu would be supplemented with a 

brief reminder by the server, such as, “You’re at a higher risk of foodborne illness by 

ordering your hamburger undercooked” and ensuring the consumer is aware of this before 

proceeding. Even though many consumers may still choose to order an undercooked 

hamburger after the server’s statement, the risk information was communicated to them. The 

relatively small change of adding a server reminder has the potential to spur a shift towards a 

more positive food safety culture in restaurants. 

A restaurant’s positive food safety culture begins with management. Managers 

determine the priority of food safety and how it influences what occurs in the kitchen 

(Powell, 2011). A restaurant with a good safety culture implements communication about 

risks associated with foods in all areas of receipt, storage, preparation, and with the consumer 

(Powell, 2011). This study reveals great opportunity for improvement to the food safety 

culture regarding the risk information that is communicated to consumers.  
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6.3 Conclusions 

This research demonstrates that in most cases, the consumer advisory message 

prescribed in the Food Code is being followed in writing, but is often contradicted by servers. 

The Conference for Food Protection (CFP) recently met to discuss an issue of strengthening 

language about risks with raw oysters. Given both the recent outbreak with undercooked 

hamburgers served in restaurants and the relatively poor risk communication demonstrated in 

this project, taking a similar step with undercooked ground beef would be a good risk 

management decision. This would be a multi-step process, requiring a shift in server training 

and restaurant culture, as well as an understanding of what types of information consumers 

find compelling. Consumers should not be provided with the bare minimum risk information, 

but rather the entire message with context. Delivering all of the available risk information to 

consumers enables them to make the most informed risk management decision and has the 

potential to reduce foodborne illness. 
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Appendix A- Likert Scores for Evaluating Servers and Menus 

Server Evaluation 
 

7- Full risk information is disclosed proactively by the server when ordering.  This includes 
temperature as an indicator (not color), mention of thermometer use, and a description of the 
specific pathogens and illness associated with consuming undercooked burgers. 
 Example: “Medium rare burgers are cooked to … degrees, measured by a 
thermometer” 
 Other key phrases: E. coli, foodborne illness, higher risk associated with medium rare 
burgers 
 
6- Nearly full disclosure of risk information proactively by the server. This may include 
temperature as an indicator (not color), mention of thermometer use and/or mention of 
general foodborne illness/symptoms.  
 
5- Basic risk information communicated by the server when prompted. Server doesn’t 
specifically mention thermometer use, but temperature is indicated over color as an indicator. 
Specific pathogens and details about possible illnesses are not mentioned.  
 Example: “Medium rare burgers are cooked to lower temperature than medium 
well/well done.” 
Server may also indicate that they do not cook anything below medium or medium well.  
 
4- Very basic information communicated by the server when prompted- neither good nor bad 
information. 
 “Medium rare burgers are cooked less than medium well/well done burgers.” 
Servers may share information about temperature or color, and ask the consumer, “Is that 
ok?” 
 
3- No risk information is disclosed by the server- neither volunteered nor prompted.    

“I don’t know” 
 

 2- Incorrect information communicated by the server when prompted.  
Example: “You don’t need to worry because we grind our meat in house” 
Color as an indicator of doneness 

 Could say thermometer use or temperature, but say it’s safe when it’s not 
 
1- Incorrect information volunteered by the server. (see above examples) 
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Server evaluation- Correct scale 
 
7- Full risk information is disclosed proactively by the server.  This includes temperature as 
an indicator (not color), mention of thermometer use, and a description of the specific 
pathogens and illness associated with consuming undercooked burgers. 
 Example: “Medium rare burgers are cooked to … degrees, measured by a 
thermometer. You just need to know that you’re increasing your risk of foodborne illness by 
ordering it cooked that way.” 
 Other key phrases: E. coli, foodborne illness, higher risk associated with medium rare 
burgers 
 
6- Nearly full disclosure of risk information proactively by the server. This may include 
temperature as an indicator (not color), mention of thermometer use and/or mention of 
general foodborne illness/symptoms. 
  
5- Basic risk information communicated proactively by the server. Server doesn’t 
specifically mention thermometer use, but temperature is indicated over color as an indicator. 
Specific pathogens and details about possible illnesses are not mentioned.  
 Example: “Medium rare burgers are cooked to lower temperature than medium 
well/well done.” 
Server may also indicate that they do not cook anything below medium or medium well.  
 
4- Full risk information is disclosed by the server when prompted.  This includes 
temperature as an indicator (not color), mention of thermometer use, and a description of the 
specific pathogens and illness associated with consuming undercooked burgers. 
 Example: “Medium rare burgers are cooked to … degrees, measured by a 
thermometer. You just need to know that you’re increasing your risk of foodborne illness by 
ordering it cooked that way.” 
 Other key phrases: E. coli, foodborne illness, higher risk associated with medium rare 
burgers 
 
3- Nearly full disclosure of risk information by the server when prompted. This may include 
temperature as an indicator (not color), mention of thermometer use and/or mention of 
general foodborne illness/symptoms. 
 
2- Basic risk information communicated by the server when prompted. Server doesn’t 
specifically mention thermometer use, but temperature is indicated over color as an indicator. 
Specific pathogens and details about possible illnesses are not mentioned. Server may also 
indicate that they do not cook anything below medium or medium well. 
 Example: “Medium rare burgers are cooked to lower temperature than medium 
well/well done.” 
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1-Neither good nor bad information communicated by server- temperature may not be 
mentioned, but neither are incorrect indicators.  
 “We can go as rare as you like. 
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Sever evaluation- Incorrect scale 
 
7- Server doesn’t know about measuring cooking doneness and provides no risk information. 

“I don’t know.” 
 
6- Any methods of doneness other than temperature are mentioned when prompted. 

“You can tell by touching the burger and how firm it is.” 
“We only do pink or no pink.” 

 
5- Any methods of doneness other than temperature are mentioned, and other factor(s) that 
do not contribute to safety are mentioned when prompted. 

“All meat is 100% Angus and the cooks know what they’re doing.” 
“We go by color, and we grind the meat here, so it’s safe.” 

 
4- Any methods of doneness other than temperature are mentioned, other factors that do not 
contribute to safety are mentioned and/or a direct statement of safety with or without a 
specific temperature when prompted. 
 “Medium rare is safe. It’s cooked to 135.” 
 “Medium rare is safe. People get it all the time.” 
 
3- Any methods of doneness other than temperature volunteered. 

“We only do pink or no pink.” 
 
2- Any methods of doneness other than temperature are mentioned and factor(s) that do not 
contribute to safety are volunteered. 

“All meat is 100% Angus and the cooks know what they’re doing.” 
“We grind the meat here, so it’s safe.” 

 
1- Any methods of doneness other than temperature are mentioned, other factors that do not 
contribute to safety are mentioned and/or a direct statement of safety with or without a 
specific temperature rationalization because it is often ordered. Cook may encourage medium 
rare over a more well done option. 
 “Medium rare is safe. It’s cooked to 135.” 
 “Medium rare is safe. People get it all the time.” 
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Menu Evaluation 
 

7- Full risk information is disclosed on the menu. This includes temperature as an indicator 
(not color), mention of thermometer use, and a description of the specific pathogens 
associated with consuming undercooked burgers. 
 
6- Nearly full disclosure of risk information on the menu. This includes temperature as an 
indicator (not color), and mention of thermometer use. Specific pathogens are not mentioned, 
but general foodborne illness/symptoms are mentioned.  
 
5- Some risk information communicated on the menu. Temperature parameters may be 
indicated over color as an indicator of doneness. Specific pathogens are not mentioned, and 
details about possible illnesses are not communicated.  
 
4- Basic risk information provided on the menu. No mention of thermometer use or 
temperature as an indicator. Specific risk groups are mentioned. 
 
 
3- No risk information is disclosed on the menu. 
 
2- Only information that is not actually associated with risk/incorrect information is 
communicated on menu.  

Example: meat ground in house 
Color as an indicator of doneness 

 
1- Only information that is not actually associated with risk/incorrect information is 
communicated on menu, and customers are encouraged to order medium or less. 

Example: meat ground in house 
Color as an indicator of doneness  
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Appendix B- Hamburger Photos 

Medium rare hamburgers 
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Well-done hamburgers 
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Appendix C- Survey Administered to Restaurant Servers 
 
1. What type of hamburger do you like to eat: 
Rare- 4% 
Medium rare- 30% 
Medium- 40% 
Medium well- 14% 
Well done- 2% 
 
2. Methods to determine doneness: 
Temp- 63% 
Color- 40% 
Touch- 20% 
Time- 12% 
Cooks know- 12% 
Other- 8% 
 
3. What do you recommend for best quality: 
Rare- 2% 
Medium rare- 14% 
Medium- 51% 
Medium well- 22% 
Well done- 8% 
N/A- 6% 
 
4. Which are safe to eat: 
Rare- 22% 
Medium rare- 51% 
Medium- 65% 
Medium well- 75% 
Well done- 79% 
N/A- 18% 
 
5. Do you know anyone who has gotten sick from burger: 
Yes- 6% 
 
6. Concerned about quality of food: 
Not- 10% 
Little- 30% 
Somewhat- 2% 
Very- 58% 
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7. How concerned about quality of food restaurant serves: 
Not responsible- 10% 
Little- 30% 
Somewhat- 2% 
Very- 58% 
 
8. How concerned are you with restaurant reputation: 
Not responsible- 0% 
Little- 16% 
Somewhat- 16% 
Very- 68% 
 
9. How concerned are consumers about the food: 
Don’t know- 6% 
Little- 28% 
Somewhat- 28% 
Very- 38% 
 
10. Which methods good to test burger doneness: 
Brown on outside- 12% 
Color in center- 58% 
Temp with thermometer- 92% 
Color of juices- 28% 
Touch- 48% 
Time- 0% 
None- 0% 
Don’t know- 6% 
 
11. Type of food training 
N/A- 8% 
In person- 32% 
Online- 14% 
On the job training- 66% 
 
12. How often do you communicate risk w/ consumers if they order undercooked: 
Never- 38% 
Rarely- 24% 
Occasionally- 18% 
Whenever possible- 18% 
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13. Have you used thermometer when cooking meat: 
Yes- 83% 
No- 16% 
 
14. Age: 
18-21= 12% 
22-24= 18% 
25-29= 24% 
30-34= 12% 
35-39= 14% 
40-44= 8% 
45-49= 4% 
50-54= 4% 
55-59= 2% 
60+= 0% 
 
15. Gender: 
Male- 43% 
Female- 56% 
Other 
 
16. Race: 
Caucasian- 77% 
African American- 10% 
Native American- 0% 
Alaskan Native- 0% 
Native Hawaiian or Pacific Islander- 2% 
Asian- 4% 
Other- 6% 
 
17. Ethnicity 
Hispanic- 6% 
Not Hispanic- 92% 
No answer 
 
18. Length of time to work in food industry 
Less than one year- 4% 
1-3 years- 26% 
More than 4 years- 69% 
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19. Highest level of education: 
Not high school- 2% 
GED- 4% 
High school- 44% 
Bachelors- 42% 
Masters- 4% 
Doctorate- 0% 
Other- 2% 
 
20. Where do you live: 
City- 75% 
Suburban- 22% 
Rural- 2% 
 
21. Where do you get your news: 
Newspapers- 48% 
TV- 69% 
Internet- 85% 
Friends/family- 34% 
Other- 6% 
N/A- 0% 
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Appendix D- Factsheet 

 

  

  !

• Eleven people became ill in 4 states: Massachusetts, Michigan, 
Missouri, and Ohio. 
!
• Eating undercooked hamburgers increases risk of illness from E.coli 

O157:H7. 
!
• Symptoms include dehydration, nausea, diarrhea, abdominal cramps, 

and general body weakness. 
!
• It can also lead to serious complications in the elderly and children, 

resulting in hospitalization and even death. 
!

What you can do: !
• Inform patrons that ordering rare or medium rare 

burgers can increase their risk of foodborne illness. 
!
• Ensure that a thermometer is always used to 

measure the temperature of hamburgers (160° F).

!
E. coli O157:H7 Outbreak 
Linked to Undercooked 
Hamburgers Served in 
Restaurants

F O O D  S A F E T Y  F A C T S H E E T                 

For more information email Ellen Thomas,  
emthoma3@ncsu.edu
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Appendix E- Server Responses to Interview Questions 

Well-done hamburger description: 

no pink 
no red or pink in center, grayish color 
180 degrees 
cooked all the way through 
all meat cooked up to a temperature 
cooked through, no pink 
juices don't have red in them, cooked all the way through 
at least 175 degrees, gray all the way through: no pink 
no pink in center, should probably describe better 
burnt, dry 
no pink 
no pink 
cooked throughout, darker perimeter, no pink 
cooked through, no pink, no blood 
no pink, cooked throughout 
100% cooked, no pink, fully cooked, 155 or 160 degrees 
no pink at all. No blood on the mat, plate 
no pink, cooked fully through 
no pink, no blood at all, cooked all the way through 
just a thin line of pink 
all the way grey but not charcoaled 
when rule came out that you have to have well done meat, they complied. Following 
rules of being well 
brown all the way through, no pink. Good char on the outside. 
no pink at all in it 
no pink in the middle whatsoever 
cooked thoroughly. Not charred, but cooked well. No pink 
no pink, no blood, cooked thoroughly, charred 
no pink, rubberish, delicious 
grilled taste, no pink 
cooked all the way through, no pink 

 

Personal preference: 
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midwell 
if place where they grind own meat: medium. If frozen, fully cooked 
medium well 
medium well, so not dry but juicy, not too much pink 
medium rare; if go to a restaurant and they will not cook medium rare, won't get a 
burger 
medium, a little pink 
Medium 
Medium 
medium well 
well done. When child, ate raw hamburgers, "but you just don't do that anymore" 
medium rare 
Medium 
ground in restaurant, medium. If not ground in restaurant, don't eat burgers 
medium well 
Medium 
well done 
medium well 
medium 
mid rare 
medium 
medium rare 
medium 
definitely well-done 
medium rare 
well done 
well done 
medium 
mid rare 
well done 
well done. No pink on inside, but juicy 

 

Make recommendations to consumers? 

yes, assuming they ask. Depends on that they are looking for, mostly recommend 
higher if below medium 
don't initiate recommendation, but if asked, recommend based on a description (ex. If 
they say no pink, recommend well done). Ask questions before recommending 
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recommend them cook at least medium to medium well 
do make recommendations. Recommend medium to MI dwell, hardly recommend well 
done 
because don't package meat in restaurant, won't let customer get it cooked under 
medium, but will get own medium rare 
only recommend if asked, most burgers: medium/ medium well 
recommend burgers, bbq, club sandwiches. Ask "how do you get a steak?" because that 
is usually how they like their burgers, too 
don't often make recommendations. If do recommend, medium, usually ask how they 
like steak 
recommend menu items. Recommend based on description, pink=med rare, grey=well 
done, etc. 
do explain why can't serve not well done burger, "it's the law" 
recommend medium because it is a good basis for the first time, then they can choose if 
they want more done or more rare the next time. 
in restaurant, most comes out med-med well. Ask 'pink, no pink, some pink?' to 
determine 
do make recommendations, not recommend burgers, medium well- well done (in 
ground, med/med rare) 
recommend midwell, but a lot get medium 
recommend kids as well done, suggest med well if unsure 
if they want juicy, med/ med rare. Would always recommend well done. "Never know 
if they don't like pink and if cooks make it with a little pink, they could get sick off of 
it" 
kid burgers cooked one way. If someone doesn't know, recommend midwell because 
personal choice and  can explain well 
never recommend temperature. Give info about meat, can cook at any temperature 
because of the provider. Recommends burgers but not temp 
"that's all up to them" 
recommend medium well, customers already know how they want it cooked 
yes, based on add-ins, not temp. It's up to the customer, there is a waiver about 
undercooking 
new food code allows them to cook less then medium well, won't allow less than 
medium well unless personal acquaintance. "I'll take that risk for myself, but I don't 
want to put the company in it" 
if they order it rarer than 155 degrees, let them know that they can't undercook 
"however they want to order it; it's up to them" 
do not recommend anything, would recommend well done  
ask "do you like some pink, no pink?"; guest knows what they want, they order how 
they want; 2 options, medium rare they can't do 
"I like pink, so I recommend medium", go through menu and recommend based on 
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what they want (ex. Recommends burgers because dad likes them) 
absolutely recommend stuff. If customer doesn’t ask, don’t recommend. Give whatever 
customer asks for in order for customer satisfaction 
no, don’t make recommendations. If did, well done 
do make recommendations. Tell how personally like it, but also tell all options 

 

Initial thoughts about factsheet: 

don’t like. No control as servers how it comes out 
most restaurants in NC won't let cook below certain temperature. Would question order 
if rare. Of course it decreases risk: the more you cook, the more it kills 
probably cross contamination 
fine. A lot more people are affected. "a lot of people don't understand the seriousness"  
fairly helpful, not everybody pays close attention 
just depends on what restaurant you go to 
good, shocking 
already know all info, does not allow under 175 degrees 
not surprised, many try to get undercooked, grew up in Ohio and know how people eat, 
"how rare can you serve" is often 
feel like people may take under consideration, but people are going to order what they 
like/ thinks tastes good 
disgusting, "all burgers should be cooked" 
personally don't do rare/ med rare hamburgers because of risk of E.coli. Can't serve 
meat that rare. Choices: pink or no pink. Let know that ordering undercooked meat is 
risky 
seems accurate 
something already aware of 
not new information , all stuff already heard before: processes own meat 
looks like link in states, maybe steer people away from undercooked unless people are 
used to it 
not surprised. Aware E.coli exists, passed from undercooked meat. Outside factors are 
part too, healthy meat has no E.coli 
glad it's not NC. "what you can do" section included for consumer/ server/ general 
makes wonder if they ground beef in house or whether they get it from another source 
makes sense. Know most of it already, food safety training. Disclaimer on menu. 
completely agree, always grew up eating like that 
restaurant only serves cooked meat 
generally if there is an outbreak, it is because the meat is stored incorrectly 
From MA/ went to school in MI. Knew about it, but didn't know that it had serious 
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consequences. Didn't know it could happen with medium rare/ rare 
happens more than it should, not stored properly "gets E.coli before it's cooked" 
stuff already known, commonly known by most people 
believe it, restaurants don't cook burgers as much as they should 
scary, "This is exactly the reason why I only eat well done steaks and burgers" 
knew E.coli comes from burgers, patrons know risk, can get salmonella just as easily 
from other things 
never inform patrons, it's up to them to be aware, "we are in a people-pleasing industry" 

 

Likes: 

symptoms, what they're looking for. Proper temperature 
"what you can do" section 
informing 
raising awareness of choice 
to the point. Unbiased. Looks nice. Easily legible (read quickly). Pictures and 
placement good. 
colors! (capture attention). Raw burger picture 
informative 
good information 
not in NC, informational 
make them think twice 
good to inform people 
easy to read, point forward, not confusing, 
opens eyes, gives info on cooking/ storing because many don't know 
for people that don't really know 
"what you can do" section, pictures 
nothing about situation, but like the fact that factsheet warns. Can see it as fact. 
raw picture, points out more likely in people with weak immune systems 
informative, colors 
colors 
tells temp for it to be safe 
just information 
good 
very informative, didn't know numbers were so high 
what you can do, suggestions 
"what you can do" section, "it's one ting to acknowledge a problem exists, but it's a 
whole other thing to try and fight it" 
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enhances info that team already knows, get tested on it at least 3 times per year 
"what you can do" section, "doesn't help if you have a problem and don't know how to 
solve it". symptoms included 
bring these things to people's attention 
"lets people know that it tastes good but it can be very dangerous", not healthy 
facts 

 

Dislikes: 

not a good situation 
the picture of the undercooked burger. "nobody gets a burger that looks like that" 
"what you can do" because won’t do it 
picture of raw hamburger, "a lot of people will react to the image; it's disgusting and 
then they won't read anymore", *check temp 
nothing 
"I think it's the meat, I don't think that undercooking gives E.coli" 
that these things still happen, advisories should be emphasized: "undercooked meat 
could cause ____" under option 
nothing, tells exactly what needs to be done 
doesn't indicate when outbreak happened, just told.  "what is e.coli?" should be 
included, many don't understand it can come from burgers 
nothing 
nothing 
picture of raw burger 
nothing 
temperature: measuring temp of every burger takes too long 
maybe lack of detail, maybe where meat came from, case studies instead of facts 
nothing 
Graphic designer: no times new roman font--use sans serif front (no tails on letters), 
"what you can do" should not be italicized, colors don’t go together (recommends red 
and cobalt blue) 
E.coli numbers and letters as part of the name, people see E.coli and know it is bad 
freaks people out, makes them think it could happen anywhere and anytime 
nothing in particular 
temperature included, "say cook medium, medium well, or medium past" 
nothing 
it should be made known that it's because of storage, because of health score where 
eating 
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coming to a restaurant, you can't ensure that a thermometer is used. Rare burger picture 
is distracting 
scares people away from eating med/ med rare burgers, can hurt business of 
hamburgers 
nothing, situation 
nothing 
situation: mostly raw meat, symptoms of it. 
about E.coli only in burgers, many more ways to get it than just from burger meat 
"what you can do" box. Informing is lecturing patron, they're here to enjoy 

 

Any more likely to discuss risk with consumers? 

possibly, but not very likely 
no 
almost common knowledge since prior knowledge of mea, will probably think about it 
more 
definitely. Don’t personally eat undercooked meat, double check with consumers. "I'm 
thinking about their health now, not just their meal" 
yeah, definitely. Nice reminder, makes personally think twice. Reinforces choice not to 
serve undercooked to customers. "I'm not going to be the one to bring (this restaurant) 
down because of E.coli" 
on the fence. As a server, told if consumer orders undercooked, tell them facts 
no, "I know our beef is safe here" 
probably not, "most people that order rare/ medium rare know the deal and know that's 
what they want" 
probably 
yes 
"not here" 
probably not. "It's the way that people like to eat.. It's their own choice.. Nothing I can 
do about it" 
Probably 
probably not. They order, ask preference as server and that's what they give them. 
Yes 
Yes 
No 
No 
"No. If you want an undercooked burger, order away" 
Sure 
No 



 

 

 

154 

no, have been doing this for whole life 
doesn’t change, I already knew about that. "will bring attention to future orders" 
No 
yes, "I had no idea there was even an outbreak linked to undercooked burgers in 
restaurants" 
no, because they have already set the standards 
probably if they're ordering medium rare. Not how it's ordered, but how it’s cooked; 
why they ask "how's that burger". Express that they will have "cool pink center" if 
medium rare. But will not say "more likely to get e.coli" 
already don't do anything under mid-well, against food safety policy 
no, "I can’t" 
Yes 

 

Any thoughts changed, or would you think differently if this had happened in NC? 

No 
no, my opinions are the same, been in business for a long time 
No 
No 
no, would not be different. Needs to be paid attention to no matter where located, 
general 
no. Honestly believe that it's the quality of the meat, not doneness 
no to both; "if you want to eat something safe, you have to cook it all the way through"; 
"any outbreak is serious no matter where it is" 
no, thoughts have not changed; burgers should still be cooked 
important that consumers know exactly what they are getting. Hard for servers to tell 
them risk. People should be more educated, kitchen staff included: cooked correctly, 
right temperature. "The last thing you want is these to become one of your customers" 
no. Self conscious people will get sick and stop eating it, but personally would still eat 
it. "Even if I get sick from it, I'd still eat the burger because it's what I like. 
no. Have always felt this way, but working at this establishment, can't express personal 
beliefs. There to please guests. Won't let self or family eat it. 
op[inions didn’t change because known facts that are already told to guests 
no 
opinion rests with the quality of the meat 
no, thoughts not change since already like meat cooked, prior knowledge of meat 
yes, still not ordering own undercooked, confirms choice of personal order, maybe 
convince guests to go up one level 
yes, definitely if in NC. Opinion on determining doneness does not change because 
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already know the difference between temperatures. Overall thoughts: nice reminder; 
making personally more careful about where to order medium rare, and how as a server 
they serve customers 
definitely would be different if in NC 
no, "you just have to know which places to pick" 
probably not 
thoughts have changes in being more aware, "I wasn't concerned before for myself, but 
now I am for everyone else" 
"wouldn't serve someone a raw hamburger" in the first place. "If you serve someone a 
rare hamburger, you're opening yourself to trouble." "We know more now about what 
we should and shouldn't do." 
depending on where, may change eating habits. Not really. 
"It's just the way that people like to eat their food.. To each their own." If they 
understand the risk, it's their choice. 
would probably differ if in NC 
probably not. People usually get med/med well/ well done, people know the risk of 
undercooked meat already 
"I'm sure it already happens in NC." Not a surprise, so it's not more alarming 
would change if occurred in NC 
took a ServSafe class, so already know. "I have a family, and I don’t want to get them 
sick or have someone come in and say that I got them sick" 
would look into it, some places don't allow any temp. Would look personally but still 
not inform. 

 

 

 

 


