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Almost before the car has had a chance to
stop, the children leap from the back seat
and run toward the small stream that flows
listlessly through the park, leaving their
parents to pull the baskets, blankets, and
chairs from the trunk. And in the midst of
all this commotion, the predators lurk.

As the children stare fixedly at the
silver forms of minnows darting in an
eddy at the stream’s edge, Father pulls
the various plastic containers from the
food basket, placing them carefully on
the blanket’s edge. And in the summer
sun, the predators lurk.

Mother calls her charges to eat and
they scamper back to their parents,
full of vim and vigor. And as the chil-
dren grab hot dogs that escaped the
barbecue, the predators make their move,
and a day of idyllic bliss will shortly be
forgotten when the family spends a
rough night in the local emergency ward.

Foodborne Illness
According to the Centers for Disease
Control and Prevention (CDC, Atlanta),
pathogenic microbes (bacteria, parasites,
and viruses) caused almost 14 million cases
of foodborne illness in the United States
in 1997, resulting in more than 60,000
hospitalizations and almost 2000 deaths
(1). These harrowing statistics are hardly
surprising when one reflects on the myri-
ad newspaper articles that seem to daily
herald the closing of yet another restau-
rant by the local health authority or
offer warnings about stomach-wrenching
cruise ships.

The Economic Research Service (ERS)
of the U. S. Department of Agriculture used
the CDC numbers to estimate the immedi-
ate costs of foodborne illness associated
with the four major pathogens: E. coli
and related microbes, Campylobacter, Liste-
ria monocytogenes, and Salmonella. Look-
ing solely at the medical costs, productiv-
ity losses caused by missed work, and an
estimation of the value of premature deaths,

the ERS study suggests that the U.S. econ-
omy annually loses $6.9 billion. And these
numbers didn’t even include the health
care-related travel costs or those associ-
ated with time lost from work for the
care of a sick child.

So how do people become infected with
these pathogens and how can their impact
be lessened?

Common Pathogens
Foodborne microbial contamination comes
in a variety of guises and from many
sources (Table 1). Perhaps the best-known
foodborne illness comes from the vari-
ous subspecies of E. coli that are associ-
ated with raw or undercooked hamburg-
er and lead to abdominal cramping and
diarrhea. Similarly, one of the least under-
stood but increasingly prevalent illness-
es is that caused by L. monocytogenes,
which is associated with raw milk, soft
cheeses, and raw meats, and can lead to
meningitis, encephalitis, and intrauter-
ine or cervical infections in pregnant
women that can cause spontaneous abor-
tion or stillbirth.

Another common infection is that

caused by Salmonella species, which are
associated with raw meats, poultry, and
eggs, and can lead to nausea, vomiting,
cramps, and diarrhea. Similarly, C. jejuni
infections lead to diarrhea as well as abdom-
inal and muscle pain and fever.

The Norwalk-like viruses (NLVs) are
spread through feces-contaminated water
and are thus largely associated with shell-
fish. Although most people have been

exposed to NLVs at some point in
their lives, they rarely exhibit any
symptoms. Disease associated with
infection is usually mild with symp-
toms of vomiting, nausea, and
abdominal pain.

Typically, infection with a food-
borne pathogen is self-limited and
can last for about 8 days, requiring
little or no pharmacological treat-
ment. According to the U.S. Food and
Drug Administration’s (FDA) Center
for Food Safety and Applied Nutri-
tion (http://vm.cfsan.fda.gov/~mow/
intro.html), however, 2–3% of acute
infections lead to secondary long-
term illnesses. For example, about
1.5% of E. coli O157:H7 infections
lead to hemolytic uremic syndrome,
which causes renal failure and anemia,

and can be deadly in children or the elder-
ly. Similarly, severe cases of S. typhi or
paratyphi infection can cause typhoid-like
fever and possible septicemia.

And unfortunately, the microbes might
be more prevalent than one would like to
believe. Recently, researchers at the Univer-
sity of Maryland (College Park) and the
U.S. FDA (Laurel, MD) visited several
locations of four chain grocery stores in
the Greater Washington, DC, area and
purchased chicken, turkey, beef, and
pork to determine the prevalence of Campy-
lobacter, E. coli, and Salmonella (2). Of
the four meats, chicken had the highest
contamination rate with many samples
carrying two pathogens and in a couple
of cases, all three. The scientists found that
the degree and type of contamination
differed significantly between the four store
chains even though all 59 outlets sold
the same product brands. The researchers
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In the summer’s heat, the hospital can be 
a picnic basket away.



suggest that this finding might reflect
differences in store handling procedures,
product batches, and sampling times.

Food Handling
Given the results of the DC-area study, it
almost sounds as though the consumer is
fighting an uphill battle against disease,
but in most cases, foodborne illnesses
can easily be avoided by practicing safe
food-handling procedures. The CDC offers
simple suggestions that can reduce the risk
of foodborne illness (www.cdc.gov/food
safety/foods.htm).

In food preparation, it is critical that all
fruits and vegetables be washed properly.
This not only removes dirt and grime, but
also reduces the likelihood of contaminat-
ed fecal matter making its way into your
salad. Similarly, the outside leaves of
cabbage and lettuce should be discarded to
reduce the chances of contamination.

Cross-contamination is also an issue
with, for example, vegetables getting

contaminated with Salmonella after being
cut on the same cutting board where
contaminated chicken was prepared. For
this reason, it is important to wash hands
and all utensils and surfaces that have been
in contact with raw meat before they touch
other foods. Similarly, the plate used to
carry raw food to the barbeque should
not be used to carry the cooked food to
the kitchen.

It is important that foods be cooked
thoroughly and this can best be accom-
plished using a thermometer to ensure that
the internal food temperature reaches
the desired level (e.g., ground beef is consid-
ered safe when it reaches an internal
temperature of 160 °F). Similarly, to avoid
problems with Salmonella, the CDC recom-
mends that eggs should be cooked until
the yolk is firm.

Finally, once foods have been prepared
or after the meal has been served, it is crit-
ical that they be refrigerated because bacte-
ria can grow quickly at room temperature.

The CDC also recommends that large volumes
of food should be divided into several shal-
low containers to facilitate cooling, both
on the counter and in the refrigerator.

A Gastronomic Basket Case
Although the news sounds dire, it is impor-
tant to remember that the consumer (pun
intended) is in control of his or her fate.
Careful food-handling practices and common
sense can make all the difference in decid-
ing whether you spend the summer with
your family or your family physician.
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Organism

Campylobacter spp.

Clostridium 
botulinum

Cryptosporidium

Enterohemorrhagic E.
coli

Giardia lamblia

Hepatitis A

Listeria 
monocytogenes

Norwalk-like 
viruses
Salmonella spp.

Vibrio cholerae

Incubation
period

2–5 d

12–72 h

2–28 d

1–8 d

1–4 w

15–30 d

9–48 h

1–2 d

1–3 d

1–3 d

Illness duration

2–10 d

Variable (days 
to months)

Days to weeks

5–10 d

Weeks

2–12 w

Variable

24–60 h

4–7 d

3–7 d

Symptoms

Diarrhea, cramps, 
fever, and vomiting.

Vomiting, diarrhea, 
blurred vision, 
and descending 
muscle weakness.
Cramping and 
watery diarrhea.
Severe, often bloody, 
diarrhea, cramping, 
and vomiting.
Bloating and acute or 
chronic diarrhea.
Diarrhea, jaundice, and 
flu-like symptoms.

Fever, muscle aches, 
nausea, and diarrhea.

Nausea, vomiting, 
and diarrhea.
Diarrhea, fever, 
abdominal cramps, 
and vomiting.

Profuse watery diarrhea 
and vomiting.

Associated foods

Raw and undercooked 
chicken. 

Unpasteurized milk.
Improperly canned 

low-acid foods.
Herb-infused oils.
Cheese sauces.
Raw produce.
Unpasteurized milk.
Undercooked beef.
Unpasteurized milk.
Raw produce.
Raw produce.

Shellfish.
Raw produce.
Undercooked foods.
Fresh soft cheeses.
Unpasteurized milk.
Ready-to-eat meat.
Shellfish.
Ready-to-eat foods.
Eggs and poultry.
Unpasteurized milk 

or juice.
Raw produce.
Fish and shellfish.

Treatment

Antibiotics such as 
erythromycin, if severe.

Botulinum antitoxin, 
if needed.

Supportive care.

Supportive care.
Monitor renal function 

and for anemia.
Metronidazole.

Supportive care.
Preventive immunization.

Antibiotics such 
as penicillin.

Supportive care.
Bismuth sulfate.
Supportive care.

Supportive care and 
aggressive rehydration.

TABLE 1: Signs of Foodborne Illness

(Adapted from a more complete list in Diagnosis and Management of Foodborne Illnesses: A Primer for Physicians at www.ama-assn.org/ama/pub/category/3629.html.)


