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ABSTRACT 

In a 2002 telephone survey of 16,435 randomly selected U.S. residents, respondents answered several questions about 
their beliefs concerning sources of gastrointestinal illness. Of those who had experienced vomiting or diarrhea in the month 
before their telephone interview, 22% believed the source of their gastrointestinal illness was a meal eaten outside the home. 
Ill respondents who had diarrhea but not vomiting and who did not miss work because of their illness were more likely to 
believe the illness resulted from a specific outside meal. Ill respondents attributed their illness to a specific outside meal for 
several reasons, including symptom timing (43%) and illness of their meal companions (6%). Eight percent of ill respondents 
reported their illness to a health department or the restaurant suspected of causing the illness. Those with vomiting and those 
who missed work or activities because of their illness were more likely to report their illness. Most respondents (54%) who 
attributed their illness to a specific outside meal said their illness symptoms began within a short time (5 h) of eating that 
meal. The foodborne illnesses for which this is a likely time frame typically are associated with vomiting, but respondents 
with vomiting did not report a shorter symptom onset than respondents without vomiting. These findings suggest that ill 
respondents may have the misconception that foodborne illness symptoms typically occur shortly after ingestion of contami
nated food. Results suggest that education efforts should focus on the nature and timing of foodborne illness symptoms and 
the importance of reporting suspected foodborne illnesses. 

Foodborne illnesses are common; an estimated 76 mil
lion foodborne illnesses occur annually in the United States 
(15). However, research suggests that many people lack 
knowledge about foodborne disease. For example, Fein et 
al. (6) found that most respondents did not know that fever 
is commonly associated with foodborne illness, and Altek
ruse et al. (1) found that most survey respondents were 
unaware of several foodborne pathogens, such as Staphy
lococcus aureus and Listeria. 

Lack of knowledge about foodborne illness may cause 
people with gastrointestinal symptoms to ignore the poten
tial of foodborne transmission. Consequently, ill persons 
may be unlikely to adopt safer food handling practices or 
report possible foodborne illness to a health department. 
Thus, increasing the general public’s knowledge about 
foodborne illness is important to reducing its occurrence. 
To be effective, health education programs must incorporate 
information about program recipients’ current knowledge 
and beliefs concerning food safety and foodborne illness 
(5, 7, 17); therefore, we conducted this study to increase 
understanding of the general public’s beliefs about food-
borne illness. Because foodborne illness is usually charac
terized by gastrointestinal symptoms, the study focused on 

beliefs about these symptoms. Specifically, the study was 
conducted among respondents who had gastrointestinal 
symptoms in the month before the study to determine their 
beliefs about the source of their gastrointestinal illness, ac
tions taken on the basis of those beliefs, and factors asso
ciated with those beliefs. 

Recent studies have suggested that restaurants may be 
an important source of foodborne illness. Eating poultry 
prepared at a restaurant has been associated with sporadic 
Campylobacter (8, 13) and Salmonella Enteritidis (14) in
fections, and eating at a restaurant has been associated with 
sporadic Salmonella Enteritidis (18) and Escherichia coli 
O157 infections (12). Additionally, a substantial proportion 
of reported foodborne outbreaks have been associated with 
food prepared or served at restaurants (11, 16). Conse
quently, this study focused on people who believed the 
source of their gastrointestinal illness was a specific meal 
eaten outside the home. 

MATERIALS AND METHODS 

Data source. This study was conducted by the Environmen
tal Health Specialists Network (EHS-Net), a collaborative project 
of the Centers for Disease Control and Prevention (CDC), the U.S. 
Department of Agriculture (USDA), the U.S. Food and Drug Ad
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Active Surveillance Network (FoodNet), also a collaborative pro
ject of CDC, USDA, FDA, and 10 states (eight of which are also 
EHS-Net states), but focused on active surveillance and epide
miologic investigation of foodborne diseases. FoodNet periodi
cally conducts a population-based telephone survey (FoodNet 
Population Survey) on foodborne illness topics, which includes 
questions on eating outside the home, experiences with gastroin
testinal illness in the month before the telephone interview, and 
demographic characteristics (9, 10). These questions were the ba
sis for this study, along with a set of questions developed by EHS-
Net and added to the FoodNet Population Survey concerning sur
vey respondents’ beliefs about and experiences with gastrointes
tinal illness. 

Sample. The FoodNet Population Survey was conducted in 
the nine 2002 FoodNet sites (all or parts of California, Colorado, 
Connecticut, Georgia, Maryland, Minnesota, New York, Oregon, 
and Tennessee) from March 2002 through February 2003 using 
methods similar to those of the CDC’s Behavioral Risk Factor 
Surveillance System survey (2). The sample was selected from 
households with telephones using a single-stage, random-digit di
aling technique. One respondent was randomly selected from each 
household contacted. Interviews were conducted in English or 
Spanish, depending on the respondents’ primary language. 

Survey questions. Respondents were asked about their de
mographic characteristics (e.g., age, sex, and education) and if in 
the past 7 days they had eaten food from a sit-down restaurant, a 
deli or cafeteria, a fast food chain, a grocery store, a street food 
vendor, or a convenience store. They were also asked if they had 
experienced vomiting or diarrhea in the month before the inter
view. Those who reported vomiting or diarrhea were asked how 
many days they had experienced diarrhea or vomiting symptoms; 
whether they had missed any time from work because of their 
illness (if they worked); whether the illness had kept them from 
engaging in activities, such as recreational activities or working 
around the home; and whether they had any long-lasting or chron
ic condition in which diarrhea or vomiting was a major symptom, 
such as irritable bowel syndrome, ulcerative colitis, or problems 
of the stomach or esophagus. 

Respondents who reported diarrhea or vomiting in the month 
before their interview were asked, ‘‘Do you think your illness 
resulted from eating a specific meal outside the home, for exam
ple, at a restaurant, cafeteria, lunchroom, catered event, or street 
vendor?’’ Respondents who answered ‘‘yes’’ to this question were 
then asked how long after this meal they first experienced diarrhea 
or vomiting, what led them to believe they had gotten sick from 
the specific meal eaten outside their home, whether they had no
tified the food service facility of their illness, and whether they 
had notified a health department that they had an illness they 
believed resulted from eating at a food service facility. 

Data analysis. To compensate for unequal probabilities of 
selection, the data were weighted by the number of eligible re
spondents and telephone lines in each household. The data were 
also weighted to the 2000 U.S. population by age, sex, and 
FoodNet site. Thus, the weighted results from this survey can be 
generalized to the population of the FoodNet sites, a population 
of 37.4 million at the time of the study (13% of the U.S. popu
lation) (3). 

Descriptive statistics and the significance test values of bi
variate analyses (t tests for proportions, chi-square tests) were ob
tained with the SUDAAN, version 8.1 software package (RTI In
ternational, Research Triangle Park, N.C.) to account for the com
plex survey sampling design. Data from participants who respond

ed ‘‘don’t know’’ or ‘‘not sure’’ to a question or who refused to 
answer a question were excluded from analysis of that question. 

The Council of American Survey Research Organizations up
per bound response rate was calculated for this survey. The cal
culation of this response rate included information on people who 
completed or refused the interview or who terminated the inter
view before completion but not people we were unable to contact. 

RESULTS 

A total of 16,435 respondents were interviewed during 
the 12-month survey period. The Council of American Sur
vey Research Organizations upper bound response rate for 
the survey was 47.4%. After excluding respondents youn
ger than 18 years and those who reported a chronic illness 
in which vomiting or diarrhea was a major symptom, 
13,157 respondents were included in the analysis. Of these 
respondents, 1,508 had experienced vomiting or diarrhea in 
the month before the interview; this corresponds to a 
weighted population estimate of 11.3% (95% confidence 
interval [CI], 10.6 to 12.0%). Of these ill respondents, 307 
believed their illness was caused by a specific meal eaten 
outside the home; this corresponds to a weighted population 
estimate of 21.8% (95% CI, 18.9 to 24.6%). 

Demographic, illness, and dining-out characteris
tics. Table 1 compares the demographic, illness, and dining-
out characteristics of those who believed the source of their 
illness was a specific outside meal. The t tests revealed that 
respondents who believed the source of their illness was a 
specific outside meal were significantly more likely to be 
younger than the median age of 33 years than older than 
the median age; more likely to have had some college ed
ucation than to have had no college education; more likely 
to have had diarrhea (with no vomiting) than vomiting 
(with or without diarrhea); less likely to have missed work 
because of the illness than not to have missed work; and 
more likely to have dined out in the week before their in
terview than to not have dined out. There were no signifi
cant differences in beliefs by sex, duration of illness, or 
whether or not the illness prevented activities (e.g., recre
ational, working around the home). 

Symptom onset. Most respondents (53.8%) who be
lieved the source of their illness was a specific outside meal 
said their illness symptoms began within 5 h of eating that 
meal (Table 2). The average and median times from eating 
the outside meal to symptom onset reported by respondents 
who believed the source of their illness was a specific out
side meal were 7.9 and 3.8 h, respectively. Because food-
borne illnesses with short incubation periods are often char
acterized by vomiting, we conducted t tests to test for sig
nificant differences in symptom onset by symptom type. 
Respondents with vomiting were not significantly more 
likely than those without vomiting to have symptom onset 
of 5 h or  less (P > 0.08) or to have a shorter average time 
from eating the outside meal to symptom onset (P > 0.64). 

Reasons for belief that an outside meal caused ill
ness. When asked to give the reason that led them to be
lieve they got sick from a specific meal eaten outside the 
home, 42.5% (95% CI, 34.7 to 50.3%) of respondents said 
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TABLE 1. Differences in respondents’ beliefs that the source of illness was a specific outside meal by demographic, illness, and dining-
out characteristics, 2002 FoodNet Population Survey 

Ill respondents who believed source of illness was 
Characteristics outside meal, weighted % (95% CI)a P valueb 

Age (y) (n = 1,508) 
<33 26.4 (21.0–31.8) 0.01 
:33 18.5 (15.6–21.4) 

Education (n = 1,492) 
No college education 16.7 (12.0–21.5) 0.01 
Some college education 24.0 (20.5–27.5) 

Sex (n = 1,508) 
Male 24.6 (19.6–29.7) 0.12 
Female 19.8 (16.5–23.1) 

Symptoms (n = 1,457) 
Vomiting, with or without diarrhea 16.9 (12.7–17.1) 0.009 
Diarrhea, no vomiting 24.3 (19.6–29.7) 

Duration (n = 1,508) 
-2 days of vomiting or diarrhea 23.1 (19.6–26.5) 0.12 
>2 days of vomiting or diarrhea 18.3 (13.4–23.1) 

Missed work (n = 971) 
Yes 16.8 (10.6–23.1) 0.003 
No 28.4 (23.9–32.8) 

Missed activities (n = 1,506) 
Yes 19.9 (15.5–24.3) 0.33 
No 22.8 (19.1–26.4) 

Ate out in previous week (n = 1,508) 
Yes 23.0 (19.9–26.0) 0.0001 
No 10.5 (5.2–15.8) 

a CI, confidence interval.
 
b The tests were two-tailed. Test with P values of 0.05 or lower are considered statistically significant.
 

the timing of their illness following the meal was the rea
son. Other reasons included the suspected meal either 
looked or tasted bad or uncooked (15.6%; 95% CI, 9.5 to 
21.7%); the meal had some property, such as greasiness or 
spiciness, that typically makes them ill (10.7%; 95% CI, 
5.9 to 15.6%); others who ate with them (meal companions) 
also got sick (6.2%; 95% CI, 2.8 to 9.6%); the suspected 
meal contained food they usually did not eat, was from a 
restaurant in which they usually did not eat, or was eaten 
in a foreign country (3.1%; 95% CI, 1.1 to 5.2%); and the 
restaurant, kitchen, or food workers did not look clean 
(2.0%; 95% CI, 0.1 to 3.9%). Twenty percent (95% CI, 14.1 
to 25.3%) of responses were classified as miscellaneous re
sponses and included responses such as ‘‘It [the food] had 
germs in it’’ and ‘‘It’s a guess.’’ 

Timing of illness as reason for belief. We compared 
symptom onset for respondents who gave timing of their 
illness as the reason for their belief that the source of their 
illness was a specific outside meal and for those who gave 
other reasons. The t tests revealed that those who gave tim
ing as the reason for their belief were not significantly more 
likely to report symptom onset of 5 h or less than those 
who gave other reasons for their belief (61.2% [95% CI, 
48.0 to 74.5%] versus 52.1% [95% CI, 42.7 to 61.5%], P 

> 0.26). However, respondents who gave timing of the ill
ness as the reason for their belief reported a shorter average 
symptom onset than did those who gave other reasons (6.6 
h [95% CI, 4.7 to 8.4 h] versus 9.1 h [95% CI, 7.3 to 11.0 
h], P < 0.05). 

Reporting behavior. Eight percent (8.4%; 95% CI, 
4.4 to 12.4%) of ill respondents who believed the source 
of their illness was a specific outside meal said they had 
notified either the suspected food service facility (7.2%; 
95% CI, 3.4 to 11.0%) or a health department (2.3%; 
95% CI, 0.3 to 4.3%) of their belief that the food pre
pared at the food service facility had made them sick. We 
compared demographic, illness, and dining-out character
istics of those who reported their illness to a food service 
facility or health department (Table 3). The t tests revealed 
that respondents who reported their illness were signifi
cantly less likely to have had diarrhea than vomiting and 
significantly more likely to have missed work or activities 
because of their illness than not to have missed work or 
activities. No significant differences in reporting occurred 
by age, sex, education, duration of symptoms, or dining-
out behavior. 

Although we also wished to examine the relationship 
between respondents’ reasons for attributing illness to an 
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TABLE 2. Symptom onset data for ill respondents who believed the source of their illness was a specific outside meal, 2002 FoodNet 
Population Survey 

Weighted % (95% CI)a 

Ill respondents with diarrhea, Ill respondents with vomiting, with or 
Onset All ill respondents (n = 307) no vomiting (n = 200) without diarrhea (n = 98) 

Onset in 1 to 5 h 
Onset in 6 to 10 h 
Onset in 11 to 15 h 
Onset in >15 h 
Hours from eating to onsetb 
Hours from eating to onsetc 

53.8 (46.4–61.2) 
22.5 (16.1–29.0) 
11.5 (6.3–16.7) 
12.2 (7.6–16.7) 
7.9 (6.7–9.1) 
3.8 (2.8–5.0) 

60.0 (51.7–68.3) 
19.6 (12.7–26.6) 
7.6 (3.8–11.5) 
12.7 (11.5–17.8) 
7.7 (6.1–9.2) 
2.8 (1.9–4.4) 

46.8 (33.5–60.1) 
23.9 (13.2–34.5) 
16.6 (3.9–39.2) 
12.8 (2.9–22.7) 
8.3 (6.2–10.4) 
5.4 (3.4–7.8) 

a CI, confidence interval. 
b These values are weighted means. 
c These values are weighted medians. 

outside meal and reporting behavior, the small number of 
respondents in most of the reason categories (<40 respon
dents per reason category) precluded any weighted analysis 
that would allow generalization of results to the population. 
However, we conducted significance tests on the non-
weighted data in a preliminary exploration of this issue. 
The chi-square tests revealed that respondents who reported 
their illness did not differ in the reasons they gave for their 
belief that a specific outside meal was the source of their 

illness (reason was or was not timing, 4.6 versus 10.2%, 
P > 0.09; reason was or was not meal was bad or un
cooked, 14.6 versus 6.7%, P > 0.08; reason was or was 
not meal had an illness-causing property, 6.9 versus 
7.9%, P > 0.85; reason was or was not meal companions 
also got sick, 19.0 versus 6.8%, P > 0.09; reason was or 
was not unfamiliar food or place, 9.1 versus 7.7%, P > 
0.86; reason was or was not unclean restaurant, 0.0 versus 
7.1%, P > 0.47). 

TABLE 3. Differences in respondents’ reporting to a health department or restaurant by demographic, illness, and dining-out char
acteristics, 2002 FoodNet Population Survey 

Characteristics Ill respondents reporting, weighted % (95% CI)a P valueb 

Age (y) (n = 307) 
<33 9.0 (2.6–15.3) 0.28 
:33 7.8 (3.0–12.7) 

Education (n = 303) 
No college education 14.6 (4.5–24.8) 0.11 
Some college education 6.5 (2.3–10.6) 

Sex (n = 307) 
Male 8.4 (2.2–14.7) 0.97 
Female 8.3 (3.3–13.3) 

Symptoms (n = 298) 
Vomiting, with or without diarrhea 17.3 (8.3–26.4) 
Diarrhea, no vomiting 3.8 (0.2–7.7) 0.007 

Duration (n = 307) 
-2 days of vomiting or diarrhea 8.5 (3.9–13.2) 0.87 
>2 days of vomiting or diarrhea 7.9 (0.6–15.3) 

Missed work (n = 222) 
Yes 24.9 (7.5–42.3) 0.05 
No 6.8 (1.9–11.6) 

Missed activities (n = 307) 
Yes 18.4 (8.6–28.0) 0.005 
No 3.6 (0.4–6.8) 

Ate out in previous week (n = 307) 
Yes 8.6 (3.5–9.7) 0.49 
No 4.9 (4.6–14.4) 

a CI, confidence interval.
 
b The tests were two-tailed. Tests with probability values of 0.05 or lower are considered statistically significant.
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DISCUSSION 

Almost 22% of respondents who had experienced vom
iting or diarrhea in the month before their interview be
lieved their illness resulted from a specific meal eaten out
side the home. Younger people, those with some college 
education, and those who had eaten out in the week before 
the interview were more likely to believe the source of their 
illness was a meal eaten outside the home than older peo
ple, those with no college education, and those who had 
not eaten out in the week before the interview. These find
ings may reflect the fact that younger people, those with 
some college education, and those who have eaten out re
cently eat out more in general and, thus, may be more likely 
to attribute a suspected foodborne illness to an outside meal 
because they are more likely to have eaten an outside meal 
around the time of their illness. 

Respondents who did not experience vomiting and who 
did not miss work because of their illness were more likely 
than those who did experience vomiting and who did miss 
work to believe their illness was caused by an outside meal, 
suggesting that those who experienced a milder illness were 
more likely to believe the source of their illness was a meal 
eaten outside the home. These findings are consistent with 
the finding of Fein et al. that the public perceives foodborne 
illness as a minor sickness obtained from eating restaurant 
food (6). 

Respondents reported relying on several sources of in
formation when making attributions about the cause of their 
illness, including the timing of their illness symptoms, the 
look or taste of the food, and the fact that their meal com
panions also got sick. If used correctly, these sources of 
information can help determine the cause of gastrointestinal 
illness; epidemiologists use some of them in their food-
borne illness investigations. 

Fifty-four percent of respondents who believed a spe
cific outside meal had made them ill said their symptoms 
began within 5 h of eating the outside meal. Although some 
foodborne pathogens, such as S. aureus, have incubation 
periods of 5 h or less, many of the more common foodborne 
pathogens have longer incubation periods (4, 15). For ex
ample, Campylobacter jejuni and Salmonella have typical 
incubation periods of 2 to 5 days and 1 to 3 days, respec
tively (4). It is possible that respondents who reported 
shorter symptom onsets experienced foodborne illnesses 
with shorter incubation periods. The pathogens that cause 
foodborne illnesses with shorter symptom onsets are typi
cally associated with vomiting; however, we found that re
spondents who experienced vomiting were no more likely 
than those who did not experience vomiting to report short
er symptom onsets. Taken together, these findings suggest 
that our respondents may have the misconception that food-
borne illness symptoms typically occur shortly after inges
tion of contaminated food. This conclusion is supported by 
the finding that those who gave timing as the reason for 
their belief that the source of their illness was an outside 
meal were more likely to report a shorter average symptom 
onset than those who did not give timing as their reason. 

If respondents have misconceptions about the incuba

tion periods of foodborne illness, they are likely to have 
inaccurate beliefs about the specific meal that caused their 
illness. However, the findings from this study are not based 
on epidemiologic or laboratory data, as are findings from 
other studies that link restaurants and meals eaten outside 
the home to foodborne illness (8, 12–14, 18); this study 
only examined people’s beliefs about the cause of their ill
ness. Thus, the findings reported herein do not contradict 
findings from other studies that indicate that restaurants are 
an important source of foodborne illness; instead, they sim
ply suggest that the general public may not be very good 
at identifying the specific meal that caused their gastroin
testinal illness. Additional studies to assess patient knowl
edge and beliefs about sources of exposure and symptom 
timing in cases of illness caused by a documented pathogen 
and source of exposure are needed to further understand 
these issues. 

Despite their belief that food from a food service fa
cility had made them ill, respondents reported that they did 
not often contact the facility or the health department about 
their concerns. Local public health authorities’ ability to 
accurately identify, investigate, and prevent foodborne ill
nesses and outbreaks depends, at least in part, on public 
reporting of suspected foodborne illnesses. Our findings 
suggest that the public’s awareness of the importance of 
reporting suspected foodborne illnesses may need to be im
proved. However, some foodborne illness complaints to 
public health authorities can be more useful in identifying 
and investigating foodborne illness outbreaks than others; 
for example, complaints based on the illness of meal com
panions may be more useful than other types of complaints. 
Only 19% of respondents who attributed their illness to an 
outside meal because their meal companions also got sick 
reported their illness. These findings suggest that efforts to 
improve reporting of suspected foodborne illnesses should 
focus on the importance of reporting complaints in certain 
situations, such as those in which multiple meal compan
ions become sick. 

It would be useful to determine the factors associated 
with whether people report their suspected foodborne ill
ness to food service facilities or health departments. Results 
from this study indicate that the type and severity of illness 
symptoms are related to reporting behavior: those who ex
perienced vomiting were more likely than those who did 
not experience vomiting to report their illness, and those 
who missed work or other activities as a result of their 
illness were more likely than those who did not miss work 
or other activities to report their illness. This study found 
no significant relationships between reasons for the belief 
that a specific outside meal caused foodborne illness and 
reporting behavior; however, given the small number of re
spondents included in any given reason category, more re
search with larger samples is needed before definitive con
clusions can be drawn. 

The design of this study allows generalization of in
ferences to the survey population. However, the cross-sec
tional design of this study does not allow us to make causal 
inferences about the relationships among variables. Addi
tionally, this study focuses only on respondents who be
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lieved the source of their illness was an outside meal; in
vestigating the experiences and beliefs of ill persons who 
have other beliefs about the source of their illness would 
be useful. 

This study increases our understanding of the popula
tion’s beliefs about foodborne illness. Findings suggest that 
education should be improved in the areas of the nature and 
timing of foodborne illness symptoms and the importance 
of reporting suspected foodborne illnesses when multiple 
meal companions are ill. 
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