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Introduction
Despite the fact that foodborne illnesses are common (8), many members of the general 
public have inaccurate beliefs about foodborne disease (1, 4).  The public health 
implications of inaccurate knowledge and beliefs about foodborne illness are substantial, 
as those with inaccurate beliefs may not implement behaviors to prevent foodborne 
disease or report suspected foodborne illnesses to agencies responsible for 
investigating them.  Thus, increasing the general public’s knowledge of foodborne illness 
is important to reducing its occurrence. To be effective, health education programs must 
incorporate information on program recipients’ knowledge and beliefs concerning the 
topic of interest (e.g., food safety and foodborne illness) (3, 5, 10).  To that end, this 
study was conducted to increase understanding of the general public’s experiences with 
and beliefs about gastrointestinal illness. As recent studies have indicated that 
restaurants are an important source of foodborne illness (6, 7, 9, 11), this study focused 
on those who attributed their gastrointestinal illness to a specific meal eaten outside the 
home. 



Method
Data Source
This study was conducted by the Environmental Health Specialists Network (EHS-Net), a consortium 
of federal and state public health staff who investigate the environmental antecedents of foodborne 
illness.  To collect data for this study, EHS-Net collaborated with Foodborne Diseases Active 
Surveillance Network (FoodNet), a similar consortium focused on the epidemiological investigation of 
foodborne disease.   FoodNet periodically conducts a population-based telephone survey on 
foodborne illness topics, which asks respondents’ about eating outside the home and gastrointestinal 
illness symptoms in the past month. These questions were the basis for this study, along with a set of 
questions, developed by EHS-Net and added to the survey, concerning beliefs about gastrointestinal 
illness.

Sample
The survey was conducted in the nine FoodNet areas (all or parts of the states of California, Colorado, 
Connecticut, Georgia, Maryland, Minnesota, New York, Oregon, and Tennessee) from March, 2002 to 
February, 2003.  The sample was randomly selected from households with telephones. The data were 
weighted by the number of eligible respondents and telephone lines in each household, and to the 
2000 U.S. population by age, gender, and FoodNet site.  Thus, the weighted results from this survey 
can be generalized to the population of the FoodNet sites. In total, 16,435 respondents were 
interviewed over the survey period, yielding a Council of American Survey Research Organizations 
(CASRO) upper-bound response rate of 47%. This response rate includes information on those who 
completed, refused, or terminated the interview before completion.  Data from respondents were 
included if they were over the age of 17 and did not have an underlying chronic gastrointestinal 
disorder with diarrhea or vomiting symptoms; 13,157 respondents met these criteria. Of these 
respondents, 1,508 had experienced vomiting or diarrhea within the month prior to their survey 
interview; the weighted estimate of the proportion of the population that had experienced vomiting or 
diarrhea within the month prior to interview is 11%.



Method (Cont’d)

Survey Questions
All respondents were asked about their age, education, gender, whether or not they had 
eaten at a food service establishment in the seven days prior to interview, and whether or 
not they had any chronic conditions with gastrointestinal symptoms. They were also asked 
if they had experienced vomiting or diarrhea in the month prior to interview. 

Those that had experienced vomiting or diarrhea in the month prior to interview were 
asked:  

If you work, did you miss any time from work because of the illness?
Do you think your illness resulted from eating a specific meal eaten outside the home, 
for example, at a restaurant, cafeteria, lunchroom, catered event or street vendor?

Those that attributed their illness to a specific meal eaten outside the home were asked: 
How long after this meal did you first experience symptoms of diarrhea or vomiting? 
What led you to believe that you got sick from a specific meal that you ate outside your 
home? 
Did you notify the restaurant or food service facility of this illness? 
Did you notify a health department that you had an illness that you believed was due to 
eating at a restaurant or food service facility?



Key Findings
Attribution of Illness to Outside Meal

22% of ill respondents attributed their illness to a meal eaten outside the home.

Actions Taken
7% of ill respondents said that they had notified the restaurant of their illness. 
2% of ill respondents said that they had notified the health department that they had an illness that 
they believed was due to food eaten in a food service establishment.  

Reasons Illness was Attributed to Outside Meal
42% of ill respondents attributed their illness to the specific outside meal because of the timing of 
the illness (See Table 1).
Other reasons included: the food tasted bad or didn’t look cooked, others who ate with the 
respondent got sick also, and the restaurant, kitchen, or workers didn’t look clean. 

Table 1.   Respondents’ Reasons for Attributing Illness to Outside Meal

Reason Weighted %  

Timing of illness 42

Food tasted bad or spoiled/didn’t look cooked 16

Type of food (e.g., junk food, greasy or spicy food) 11

Others who ate got sick as well   6

Unfamiliar food/restaurant/country   3

Restaurant/kitchen/food workers weren’t clean   2

Other (e.g., germs, just an idea, etc.) 20



Key Findings (Cont’d)

Onset of Symptoms
57% of ill respondents said their symptoms began within five hours of eating the 
outside meal (See Figure 1).
62% of ill respondents who based their outside meal attribution on the timing of the 
illness said that their illness symptoms began within five hours of eating the outside 
meal.

Figure 1. Respondents’ Reports of Hours from Eating Outside Meal to Symptom Onset
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Key Findings (Cont’d)
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Figure 2.  Significant Differences between Those Who Attributed Their Illness to an 
Outside Meal and Those Who Did Not (illness=vomiting or diarrhea in the past month)

Relationship Between Attributions of Illness to Outside Meal and Other Variables
As can be seen in Figure 2, those who had been ill with vomiting or diarrhea and attributed their illness 
to an outside meal, compared to those who did not attribute their illness to an outside meal, were: 

more likely to be younger than the median age of 33, p<.0009;
more likely to have had some college education, p<.02;
more likely to have had diarrhea, p<.003;
less likely to have had vomiting, p<.006;
less likely to have missed work as a result of the illness, p<.003; and 
more likely to have eaten out in the past seven days, p<.0001.



Summary and Discussion
Over 20% of those who had been ill with vomiting or diarrhea in the month prior to interview 
believed that their illness resulted from a meal eaten outside the home.  
Those below the median age of 33 or who had had some college education were more likely to 
attribute their illness to an outside meal. 
Those with diarrhea but not vomiting and those who did not miss work as a result of their illness 
were more likely to make outside meal illness attributions, suggesting that those who made outside 
meal illness attributions experienced a milder illness than those who did not make these attributions. 
Those who had been ill in the month prior to interview and attributed the illness to an outside meal 
were more likely than those who did not attribute the illness to an outside meal to have eaten out in 
the seven days prior to interview.  Those who have eaten out in the past seven days are likely to be 
people who eat out more than others, in general; this finding suggests that attribution of illness to an 
outside meal is associated with eating out frequently.
Respondents reported using several sources of information to make their illness attributions, 
including the timing of the illness, the look or taste of the food, and the fact that others who ate with 
them also got sick.   
However, over 60% of those who based their attribution on the timing of the illness also said that 
their illness symptoms began within five hours of eating the outside meal.  Although incubation 
periods of five hours or less are possible for a few of the known foodborne pathogens, for the most 
common foodborne pathogens (Norovirus, Rotavirus, Astrovirus, Campylobacter, Salmonella, 
Giardia lamblia), incubation periods are substantially longer than five hours (2, 8).  This finding 
suggests that our respondents incorrectly believe that illness symptoms typically occur shortly after 
exposure to foodborne pathogens, and may therefore have been frequently incorrect in their illness 
attributions.
Respondents did not often contact the establishment that they suspect made them ill and even 
more rarely contacted the health department about their belief that a food service establishment 
made them ill.  Because accurately investigating and preventing foodborne illnesses depends on 
public health authorities knowing about them, it is important to explore ways to improve rates of 
reporting.  
This study increases our understanding of the population’s beliefs about foodborne illness. Findings 
suggest that education in the areas of the timing of symptom onset for foodborne illnesses and the 
public health importance of reporting suspected foodborne illnesses should be improved. 
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