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Irradiation offers several potential benefits
to the food supply. It can substitute for
chemical fumigants in disinfesting certain
foods of insects. It can delay the ripening of
fresh fruits and vegetables and give perisha-
ble products a longer shelf life. But one of
the most important benefits may involve the
use of irradiation to destroy microbial
pathogens that enter the food supply.

Public health officials estimate that the
Nation’s two most common food-related
illnesses—salmonellosis and
campylobacteriosis—afflict more than 4 mil-
lion Americans annually. A recent Econom-
ic Research Service (ERS) study put the
annual cost of the illnesses and deaths as-
sociated with campylobacteriosis in chicken,
salmonellosis in chicken and beef, and tox-
oplasmosis in pork at around $1 billion just
in medical treatment and lost wages. Cana-
dian researchers found that significant costs
were also incurred by food processors and
restaurants because of lost sales, product
recalls, plant closings, and liability suits
during foodborne illness outbreaks. A com-
plete accounting, including the value of lost
leisure time, might bring total costs of these
three illnesses in the United States to about
$2 billion.

Among food products, animal products
are one of the primary carriers of patho-
gens. Irradiating red meats and poultry
could significantly reduce the occurrence of
five food-related illnesses—salmonellosis,
campylobacteriosis, toxoplasmosis, trichino-
sis, and tapeworm. The Food and Drug Ad-
ministration (FDA) recently approved the
irradiation of pork to prevent trichinosis,
and proposals to allow the irradiation of
poultry and other meats may be considered
within the next several years.

This article reviews available data on the
public costs of these illnesses and provides
estimates of the economic benefits of irradi-
ating certain meats. The potential economic
benefits of reducing food-related illnesses
are compared to the costs of irradiating cer-
tain foods (see ‘‘Irradiation’s Potential for
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Preserving Food’'). The analysis does not

address the issues of consumer acceptance

of irradiated foods or the safety of food ir-
radiation technology.

Foodborne llinesses on the Rise

Current food curing and processing prac-
tices fulfill a range of objectives, from en-
hancing taste and eye appeal to ensuring
long shelf life and freedom from impurities
and microbial hazards. Rapid and inexpen-
sive testing methods are available to detect
only a few microbial pathogens, and few
food firms or government inspection sys-
tems use these tests for routine monitoring
of food production lines. Instead, emphasis
is placed on good manufacturing practices,
including standard time and temperature
guidelines.

Foodborne illnesses, nonetheless, are on
the rise. The annual number of reported
cases of salmonellosis has doubled in the
last 16 years, for example. The causes of
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disease.

this increase are diverse. The greater con-
centration of animals in larger production
and slaughtering units permits easier trans-
mission of disease. More geographic move-
ment of animals means more risk of
spreading disease across the countryside.
Furthermore, the use in animal feeds of im-
properly processed animal byproducts and
wastes can introduce and perpetuate disease
cycles.

Other possible explanations include a
greater number of distribution stages from
farm to retail, along with the growth in
away-from-home meals. These develop-
ments have meant more mass production of
food and increased the possibility of im-
proper heating and refrigeration—two of the
most common contributors to food-related
disease in meat and poultry. People are also
traveling more and eating a greater variety
of foods, increasing their chances of being
exposed to more types of foodborne haz-
ards. Finally, the organisms themselves are

The greater concentration of animals in larger production units permits easier transmission of
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U.S. Outbreaks of Meat- and Poultry-Borne Diseases Have a Multitude of
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evolving by adapting to modern food
processing and developing resistance to hu-
man drugs.

Salmonellosls and
Campylobacterlosls

Two important intestinal diseases,
salmonellosis and campylobacteriosis, are
associated with chicken, beef, dairy
products, turkey, and eggs. Each disease af-
fects an estimated 2 million people annual-
ly. Cases are typically characterized by
mild abdominal discomfort and diarrhea,
but severe illness and even death can and
do result.

Researchers at the Centers for Disease
Control (CDC) surveyed individuals in a
1976 salmonellosis outbreak in Colorado to
determine the costs of the disease. Those
who responded listed medical costs and lost
wages that averaged $1,290 per person in
1985 dollars. Those who did not report
their salmonellosis were assumed to have a
milder case with an average cost of $230
each (table 1).

Table 1. Cost Per Case of Foodborne
lliness and Death

lliness Cost per case!
Trichinosis
lliness $2,485
Death $140,000-
$471,000
Congenital
toxoplasmosis
Average illness? $130,303
Salmonellosis/
campylobacteriosis
Mild illness $230
Moderate illness $1,290
Death $85,800-
$351,500
Tapeworm
lliness $111

1Updated to 1985 prices. 2Fetal deaths excluded.

Chicken was the direct cause of 9.5 per-
cent of the outbreaks of salmonellosis
reported to CDC in 1981. In recent years,
salmonellosis attributable to beef has be-
come more common. In 1981, 31 percent of
the outbreaks reported to CDC were caused
by beef. Although turkey is also a major
source of salmonellosis, it was excluded
from the ERS analysis because irradiation at
doses required to kill the salmonellosis-
causing bacteria causes off-flavors in the
product.

Around 40,000 cases of salmonellosis are
reported to CDC annually. At $1,290 for
each of the 3,800 chicken-related cases, the
cost is $4.9 million annually. However, add
another $42.8 million ($230 per case in
medical expenses and lost wages) based on
the assumption that chicken is responsible
for 9.5 percent of the total estimated 1.96
million mild cases annually not reported to
the CDC.

The death rate from salmonellosis is one
in 1,000 cases, or 2,000 persons annually.
Again, chicken is assumed to be the source
of 9.5 percent of these deaths. Various
methods can be used to measure, in strictly
economic terms, the costs of those deaths.
Using the actual age distribution of deaths
due to salmonellosis, estimates range from
$85,800 per life to $351,500, depending on
the method used. These estimates provide a
total loss from chicken-caused salmonellosis
of between $64 and $115 million annually
(table 2).

Using the costs per case developed for
chicken-related salmonellosis, the 31 percent
of deaths and mild cases related to beef
consumption are estimated to cause from
$209 million to $374 million worth of med-
ical expenditures and wages lost every year.

Data on the number of cases of cam-
pylobacteriosis are incomplete, but all re-
cent studies indicate that it is a slightly
more common cause of intestinal disease
than salmonellosis. The CDC estimates
there are 2.1 million cases annually in the
United States and that the fatality rate is
one per 1,000 cases. A study of cam-
pylobacteriosis in the Seattle area found that
the treatment and total length of illness
were similar to salmonellosis. Consequent-
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Table 2. Health Costs and Wages
Lost to Disease

Low High
estimate estimate

Million dollars

Pork
Trichinosis 1.5 2.8
Congenital
toxoplasmosis 215 3238
Chicken
Salmonellosis 64 115
Campylobac-
teriosis 362 699
Beef
Salmonellosis 209 374
Tapeworm 0.1 0.1
Total 850 1,500

May not add because of rounding.

ly, the costs of $1,290 for moderate cases
of salmonellosis and $230 for mild ones are
also applicable for campylobacteriosis.

Most commercially raised poultry have
species of campylobacter in their intestines.
Intestinal spillage during processing is con-
sidered to be the principal cause of contami-
nation. Chicken was associated with about
half of all cases of campylobacteriosis in
the Seattle study. Thus, the ERS study as-
sumes that chicken causes half of the cases,
and half of the deaths, in the United States.

The Seattle incidence was 71.5 cases di-
agnosed per 100,000 population, compared
with a Denver study citing 24.4 cases per
100,000. These rates of infection nationally
would result in from 57,340 to 168,025
cases of moderate severity per year. Cam-
pylobacteriosis caused an estimated 2,100
deaths. The remainder of the estimated 2.1
million cases are assumed to be mild and
evaluated at $230 each. The total illness and
death costs, thus, are estimated to range
from $362 to $699 million for chicken-
related campylobacteriosis.

Toxoplasmosis and Other llinesses

Toxoplasmosis arises from eating under-
cooked pork or, in rare instances, from
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handling raw pork. Soil contaminated with
cat feces is another common source of the
disease. Public health researchers suggest
that pork causes half to three-quarters of the
thousands of U.S. cases annually.

Toxoplasmosis can take a variety of
forms, from mild to life-threatening.
Healthy adults with normal immune systems
typically fight off the disease with no sym-
ptoms. However, fetuses do not have well
developed immune systems. If a pregnant
woman becomes infected, there is a 20- to
40-percent probability that her child will be
infected. Surviving babies are likely to
suffer eye damage or mental retardation. An
estimated 3,300 babies born every year in
the United States are infected. Two Stan-
ford University researchers estimate the life-
time medical, special schooling, and foster
care costs for the children surviving tox-
oplasmosis at $430 million each year (in
1985 prices). The medical costs and lost
wages associated with mental retardation
and eye problems in babies due to toxoplas-
mosis from pork are estimated at $215 to
$323 million annually.

- Hotline

On July 1, 1985, USDA'’s Food
Safety and Inspection Service (FSIS)
launched a nationwide toll-free Meat

. and Poultry Hotline (see related article..

" in this issue). Specially trained home "
economists staff the hotline, and will
answer questions on how to properly
handle meat and poultry, how to tell if
it’s safe to eat, and how to better un-
derstand product labels. The hotline
can also be called to report problems
with meat and poultry products, such
as foreign objects or a strange odor.

The toll-free number is 800-5354555
(in the Washington, D.C., area, call
447-3333). These numbers are accessi-
ble by telecommunications devices for
the deaf. The hotline operates from 10
a.m. to 4 p.m. (eastern time) Monday-
Friday, except holidays.

Human cases of trichinosis have declined
dramatically in the United States, although
more than 100 cases a year are reported.
The consequences of trichinosis vary from
asymptomatic illness to death, depending
largely on the number of live larvae ingest-
ed. Pork is responsible for the majority of
cases, but ground beef can also become
contaminated when the same grinders are
used to process both beef and sausage. Data
suggest pork causes about 560 cases a year,
with most cases unreported.

To estimate medical costs and lost wages
associated with srichinosis, ERS researchers
used a 1975 outbreak affecting 17 people as
a sample. In 1985 prices, the per patient
expense was $2,485. Using this figure for
the estimated 560 annual cases results in
$1.4 million per year for pork-related cases
of trichinosis. Deaths add another $100,000
to $800,000, depending on the measure
used to assign an economic value to human
life.

Tapeworm is carried in beef, pork, and
lamb. Eating a live larvae that has not been
killed by thorough cooking will infect a per-
son. The CDC estimates that 1,000 beef
tapeworm cases occur annually in the
United States. Typically the symptoms are
mild. The medical costs and lost work time
for visits to the doctor are estimated at
$111 per case. Nationwide, the annual cost
related to the beef tapeworm is estimated at
slightly more than $100,000.

Irradiation Could Reduce Illiness

Irradiation is a process that could sharply
reduce occurrences of—and costs relating
to—these foodborne illnesses. In July 1985,
FDA approved the treatment of pork car-
casses and fresh cuts of pork at doses be-
tween 30 and 100 krads to control the
organism that causes trichinosis. Irradiating
pork carcasses at 50 kilorads (krads) would
be sufficient to prevent human toxoplasmo-
sis and trichinosis from pork.

A study reported in the Journal of Food
Safety concluded that a dose of 200 krads (a
level not yet approved by FDA or
USDA'’s Food Safety and Inspection Serv-
ice) would ‘‘essentially eliminate’’ cam-
pylobacter in chicken. Irradiation at 250
krads could eliminate an estimated 93 per-
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Tracing the Path of One Food-Borne Disease:
Transmission of Toxoplasma to Human Beings
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Table 3. Comparison of Annual Benefits Vs. Costs of Irradiation?

Ratio of
benefits to Net
Benefits Costs costs benefits
Pork2 $186-280 mil. $ 80 mil. 2.3-35 $106-200 mil.
Chicken3 $341-653 mil. $155 mil. 2.2-42 $186-498 mil.

1Based on Morrison and Roberts’ 1985 study. Costs exclude transportation, promotion, and disposal of low-level radioactive
waste. Also excluded are unforeseen adverse health effects of consuming irradiated foods. 2Assuming 86 percent of U.S. pork
is irradiated at 50 krads, which is sufficient to prevent human trichinosis and toxoplasmosis. 2Assuming 81 percent of chicken
is irradiated at 250 krads, which would eliminate campylobacteriosis and reduce salmonellosis cases by 93 percent.
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cent of the salmonella-contaminated chicken
carcasses. FDA is currently reviewing
several toxicology studies on irradiated
chicken to determine if they support the
safety of irradiating chicken at 250 to 300
krads. If the data are sufficient, FSIS may
petition FDA for approval of these higher
irradiation doses.

Irradiation of beef at 250 krads to destroy
salmonellae will also destroy beef tape-
worm. In fact, as little as 40 krads will pre-
vent tapeworms.

An ERS study (see related article in this
issue) estimated the costs of using irradia-
tion for medium and large chicken and hog
plants which account for about 80 to 85
percent of total production. The study rev-
eals that irradiation in the chicken plants to
kill salmonellae and campylobacter would
cost about 1.5 cents per pound, or about
$155 million for the 10.3 billion pounds
processed annually. The corresponding
benefits of reducing disease from chicken
produced at these plants totals $341 to $653
million.

Medium and large hog-slaughtering plants
would incur costs of about 0.7 cents a
pound, totaling $80 million annually for
their 11.3 billion pounds of carcasses. The
corresponding benefits of disease reduction
from pork produced at these plants is $186
to $280 million. Both irradiation of chicken
and pork appear to have favorable benefit-
to-cost ratios of 2 or more (table 3).

However, other options not evaluated
here may have even higher net benefits.
These include educating food preparers on
methods to prevent cross-contamination and
sterilizing feed ingredients to destroy patho-
genic organisms. Further economic analysis
is needed to determine whether irradiation,
some other methods, or combinations are
the most cost effective for reducing the risk
of foodborne disease. [
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