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ABSTRACT

Accurate estimates of disease burden are the foundation of sound public
health policy. To better quantify the morbidity and mortality associated with
foodborne diseases in the United States, we compiled and analyzed information
from a wide variety of surveillance systems, including data from the recently
developed Foodborne Diseases Active Surveillance Network. Overall, foodborne

diseages cause 76 million illneasses, 350,793 hospitalizations

d 4,981 deaths
in the United States each year. Knan pathogens accourg million
foodborne illness, 67,614 hospitalizations a Three pathogens,
Salmonella, Listeria, and Toxoplasma, are .
caused by foodborne transmission of known

foodborne illness is caused by agents which Bt yet been identified.
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IV. Overall Burden of Foodborne Illness
To determine the total burden of foodborme illness, we gummed the burden
of illnegs attributable to foodborne gastroenteritis caused by known pathogens
and unknown agents, yielding an estimate of 76 million illlnesses, 345,910
hospitalizations, and 4,103 deaths due foodborne gastroenteritis (Figure 1).
Adding to these figures the burden associated with non-gastxointestinal

illness caused by Listeria, Toxoplasma, and Hepatitis A (Table §), we arrived

at a final national estimate of 76 million illnesses,

hegpitalizations, and 4,981 deaths each year.

DISCUSSION

Previous estimates of foodborne illness nited States have varied

widely. Since 1985, differxent authors ha'® annual buxden of

foodborne illness at 24-81 million i Ponn illnesses with

9,000 deaths (3), 12.5 million i hs (4), and 33 million

illnesses (5) nationwide. Ked, part of the disparity

among these figures stems # the entity being estimated. For

example, es derived by Bennett et al. refers

only tqy n infectious agents, whereas the
estimate ob the Council for Agricultural Science and

Technolog

ur estimates‘: the burden of foodborne illness differ fxrom previocusly

fished figures 4 several respects. For known pathogens, our estimate of

esses is nearly threefold higher than the previous estimate
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of 6 million illnesses per year derived by Bennett et al. (3). Most of this
difference is due to our inclusion of foodborne illness caused by Norwalk-like
viruses. Similarly, for foodborne illnegs of all etiologies, our estimate of
76 million cases ig considerably higher than the 33 million cases estimated in
the CAST report (5). Notably, the CAST estimate assumes that 35% of all
gastroenteritis cages resulted from foodborne transmission, a percentage that

is similar to the one developed here. The digparity between these two

gastroenteritis overall: 99 million cases a yf ' L ST estimate, 211
million for our estimate.
In contrast to our figureg for total .:- Ll - imates
are generally lower than previous studies.
illnegs causes 4,981 deaths annually (1,8‘;w
t is slightly over
half of the 9,000 deaths estima ; 1¥ 2 ;_, (3). This previous
estimate included 2,100 deatk ' grereriosis, 1,200 deaths due to
staphylococcal food poise - il ¢ 8 due to trichinosis: our total

for all thp : 5 . Our estimated case-fatality

report, eit ; a are available, or perhaps because treatment

has impro

fregquency over time. For example, E. coli 0157:H7 was

Plmated to cause 10,000 to 20,000 illnesses annually. This
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estimate was based principally on studies of patients visiting a physician for
diarrhea. Recent FoodNet data have allowed a more detailed estimation of mild
illnesses not resulting in physician consultation. our estimate of nearly
74,000 illnesses each year incorxporates these milder illnesses and should not
be misconstrued as demonstrating a sudden suxge in E. coli 0157:H7 infections.

With respect to the overall frequency of diarrheal illness, differences:
in methodology make it difficult to comparelgecent FoodNet datanwith earlier

data from the Tecumseh and Cleveland studies. Neverthelfl: u&'kers of disease

severity suggest that episgodes of diarrheal ‘% 11 e ok in the FoodNet
and the Tecumseh studies were comparable w"l

restriction and the presence of fever (H.
preparation). Age-adjusted ratea of diarrhe
R, vomiting, arguably a

:.tly lower (Table 2).

and Listeria, Salmonella, and Toxoplasma are the leading
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causes of mortality. It should be noted that a large number of deaths due to
toxoplasmosis occur among patients infected with the human immunodeficiency
virus (HIV). 1In this respect, advances in HIV treatment are likely to have
greater impact on mortality due to toxoplasmosis than are efforts to prevent
toxoplasmosis infection.
Our analysis has geveral limitations. First, with the exception of a few

pathogens (see appendix), we have not estimgted the burden of chronic sequela,

estimates for some known, occasionally foo

Plesiomonas, Aeromonas, or Edwardsiella),

and are therefore captured in our ov Nl ..rointestinal
illness. Third, differences in ¥ion prevented us from
using the same method for es all bacterial, parasitic,
viral pathogens. Fourth, le on the relative frequency of
foodbornel and well documented estimates
for thelf . ing are not available for most pathogens. We
were therefCRGIREE \ M multipliers derived for Salmonella other
diseases. 4l : on of mortality estimates is based on somewhat
ough we believe our assumptions to be reasonable or
ture research may refine these assumptions and allow for

ates. Finally, because a very large number of illnesses are

Norwalk-like viruses (NLV), the data for thege agents have a
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major effect on our overall estimates. For example, if the actual number of
cagses of NLV infections due to foodborne transmission is 30% rather than 40%,
our overall estimate would decrease fxom 76 million cases per year to 62
million cases per year.
Addressing these limitations will require continued and refined active
surveillance activities. Beginning in 1998, the FoodNet population survey was

modified to capture cases of vomiting not asgociated with diarrjea, and

the utility of the FoodNet survey data. With
capacity, surveillance efforts should be a

underreporting for additional diseases,

surveillance for acute, noninfectious fooJﬁ

poisohing and other illnesses cause Ly K il ,%;ther improve
estimates of the burden of foodbg ' ."* ke *.cy department -based
surveillance systems (30) or

'r-based surveillance may

Finally, our estimates

unrecogiy i 3 . sTforts are needed to identify new causes of

enteric ill1TH Be public health significance of known agents

(e.g.., engs . li) whose role as pathogens in this country is

curreg
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Figure 1. Estimated frequency cof foodborne gastroenteritis in the United States,

1997

Acute gastroenteritis

211 million cases

990,253 hospitalizations

6,402 deaths

+ T

Known pathogens

47 million cases
181,153 hospitalizations
1,516 deaths

Foodborne transmission
17 million cases

62,725 hospitalizations
976 deaths

+

Unknown agents

164 million cases
809,100 hospitalizations
4,886 deaths

X 36% for cases
X 35% for hospitalizations
X 64% for deaths

Foodborne transmission
59 million cases

283,185 hospitalizations
3,127 deaths

Total foodborne gastroenteritis
76 million cases

345,910 hospitalizations

4,103 deaths

Plus nongastrointestinal
foodborne iliness due to
Listeria, Toxoplasma,
Hepatitis A

Total burden of foodborne illness
76 million cases

350,799 hospitalizations

4,981 deaths
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