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FOODBORNE DISEASE INVESTIGATIONS
Most of the identified foodborne dis-

ease outbreaks in the United States are
reported by consumers who suspect an
association between a food they have
eaten and an illness they are suffering.
These individuals report such information
to their local health departments. Link-
ing sporadic cases or clusters of report-
able diseases such as salmonellosis helps
to identify other foodborne illness out-
breaks. These include sporadic case sur-
veillance of cases reported by clinical
laboratories and physicians at the state
and local level, and through FoodNet and
PulseNet at the national level. The
Foodborne Diseases Active Surveillance
Network (FoodNet) is the principal
foodborne disease component of the
Centers for Disease Control and Preven-
tion (CDC) Emerging Infections Program
(EIP). FoodNet is a collaborative project
of the CDC, nine state sites (California,
Colorado, Connecticut, Georgia, New
York, Maryland, Minnesota, Oregon and
Tennessee), the U.S. Department of Agri-
culture (USDA) and the FDA. The project
consists of active surveillance for
foodborne diseases and related epidemio-
logical studies designed to help public
health officials better understand the epi-
demiology of foodborne diseases in the
United States.

PulseNet is a collaborative project be-
tween CDC, FDA, USDA and state
health departments and uses a national
computer network to confirm outbreaks
of foodborne illness and to link cases/clus-
ters occurring in multiple states. Public
health laboratories across the country
perform DNA “fingerprinting” on bacte-
ria that may be foodborne and use the

system to exchange findings when out-
breaks of foodborne disease occur. The
network permits rapid comparison of
these “fingerprint” patterns through an
electronic database at CDC. The DNA
“fingerprinting” method is called pulsed-
field gel electrophoresis (PFGE).

FDA becomes involved in an outbreak
investigation when surveillance identifies
disease clusters or outbreaks and a FDA
regulated product is implicated. FDA’s
role in foodborne outbreak investigations
include:
• Assisting in investigation and coordi-

nation in multistate outbreaks
• Reviewing epidemiological, laboratory

and environmental data with CDC
and state/local agencies

• Providing investigational and labora-
tory assistance, as needed

• Conducting tracebacks of implicated
foods and removal from the market

• Monitoring recalls
• Taking other appropriate regulatory

actions
• Identifying how the food became con-

taminated at its source (such as the
farm, in the case of produce)

• Evaluating data from investigation find-
ings to identify trends and make rec-
ommendations to prevent similar
problems
Foodborne disease investigations have

three components: epidemiological, labo-
ratory and environmental. Epidemiologi-
cal investigations verify a diagnosis
through case interviews and laboratory
confirmation; identify the range of onset
of symptoms; provide case definitions;
conduct epidemiology studies (case con-
trol or cohort); and determine statistical
associations between eating various foods
and becoming ill. Note that this compo-
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n 1997, President Clinton launchedIthe Administration’s Food Safety Ini-
tiative. The goal of the initiative is to
improve food safety and reduce the inci-
dence of foodborne illness to the greatest
extent feasible. While industry has the
primary responsibility for the safety of the
food it produces and distributes, federal,
state and local governments’ roles are to
verify that the industry is carrying out its
responsibility and to initiate appropriate
regulatory action if necessary. The initia-
tive seeks to improve coordination, com-
munication and information exchange
among federal, state and local govern-
ment agencies, and enhance collabora-
tion between the public and private sectors.

As part of the initiative, federal, state
and local officials agreed there was an
immediate need to improve responses to
outbreaks of illness caused by contamina-
tion from bacteria, viruses and parasites
through better coordination and commu-
nication during traceback investigations.
A traceback investigation is a method
used to determine the source and distri-
bution of the implicated product associ-
ated with an outbreak and to identify
potential points where contamination
could have occurred. This article will de-
scribe the U.S. Food and Drug
Administration’s (FDA) role in foodborne
disease surveillance, FDA’s role in a
traceback investigation, what FDA looks
for and finds during a farm/source inves-
tigation, and some of the challenges fac-
ing the FDA while conducting tracebacks
of contaminated produce.
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nent is not designed to identify the source
of contamination. The laboratory com-
ponent includes analysis of clinical
samples, food samples (if leftovers are
available) and environmental samples. The
environmental component focuses on
food preparation methods and the poten-
tial for temperature abuse or cross-contam-
ination and the location of preparation.
The environmental component also iden-
tifies possible modes of contamination at
the food’s source. Should the environ-
mental investigation determine that the
contamination most likely did not occur
at the point of food preparation, then a
traceback investigation may be initiated.

THE TRACEBACK PROCESS
Public health agencies conduct

traceback activities to determine the source
and distribution of the implicated prod-
uct associated with the outbreak and to
subsequently identify potential points
where contamination could have occurred.
This action helps prevent additional ill-
nesses by providing a foundation for re-
calls of contaminated food remaining in
the marketplace and identifying hazard-
ous practices or violations.

Tracebacks are not a new activity within
food safety program models. Reports of
tracebacks of shellfish began in the late
1800s; more recently, there have been
tracebacks of canned mushrooms in the
early 1970s, eggs throughout the 1980s
and 1990s, and ground beef and produce
in the 1990s. Produce tracebacks have
involved Hepatitis A virus in sliced, fro-
zen and sugared strawberries, Shigella in
parsley, Cyclospora in raspberries, and E.coli
O157:H7 in lettuce. Other examples of
outbreaks are shown in Table 1.

The primary reason for an outbreak is
failure to adequately prevent contamina-
tion prior to a food’s consumption. As
noted, problems on the farm have in-
cluded contaminated irrigation, fumiga-
tion or processing water, infected workers
and contamination by wild or domestic
animals. A traceback investigation may
result in a recall of product, other regula-
tory actions such as detention of an im-
ported product, an injunction against a
processor or grower, informing the public
via press releases, closer monitoring of the
product in general, domestic and foreign

Vehicle Year Microbiological Agent States* Number of
Illnesses

Cantaloupe 2000 Salmonella Poona 6 43

Raspberries 2000 Cyclospora cayatenensis 1 16

Raspberries 2000 Cyclospora cayatenensis 1 17

Tomatoes 1999 Salmonella Baildon 8 86

Basil 1999 Cyclospora cayatenensis 1 59

Parsley 1998 Shigella sonnei 3 >400

Green Onions 1998 Hepatitis A virus 1 40

Various berries 1997 Cyclospora cayatenensis 14 864

Mesclun Mix 1997 Cyclospora cayatenensis 1 47

Basil/Basil- 1997 Cyclospora cayatenensis 3 305
containing products

Raspberries 1996 Cyclospora cayatenensis 20 1500

Leaf Lettuce 1996 E. coli O157:H7 2 49

Scallions 1994 Shigella flexneri 2 72

Tomatoes 1993 Salmonella Montevideo 3 84

Cantaloupe 1991 Salmonella Poona 23 400

Cantaloupe 1990 Salmonella Chester 30 245

Tomatoes 1990 Salmonella Javiana 4 174
Table 1. Recent produce traceback investigations.
             * Each outbreak involved interstate commerce, thus bringing the product under the jurisdiction of FDA.
All were traced to their primary source of contamination; some of the implicated farms were visited or are in the
process of being visited.

outreach, and “on-the-farm” investigations.
Some of the challenges facing FDA in

fresh produce tracebacks include the ab-
sence of labeling and distribution records,
the lack of authority for FDA to require
records be kept or provided to FDA, com-
plex distribution systems, and multiple
sources of product at the point of service.
Another challenge is that traceback inves-
tigations are very resource-intensive and
may implicate but not confirm the cause
of the contamination. While food safety
agencies are working to prevent further ill-
nesses through improved coordination and
communication during a traceback inves-
tigation, the food industry has a crucial role
to play. Specifically, their food safety re-
sponsibilities are to cooperate with investi-
gators, make records available, provide
information about the food (e.g., shelf life
and distribution sources), and should the
situation warrant, initiate a voluntary re-
call of an implicated food product.

Information gathered in traceback in-
vestigations is used to identify ways to
make produce safer. FDA issued a guid-
ance document entitled, “Guidance for
Industry: Guide to Minimize Microbial
Food Safety Hazards for Fresh Fruits and

Vegetables,” in an effort to provide infor-
mation to growers, packers and shippers
to minimize food safety hazards poten-
tially associated with fresh produce. As
additional information is learned this
guidance document may be revised. Other
produce related activities may be found
on the FDA website at www.cfsan.fda.gov.

BEYOND TRACEBACKS: THE PRODUCE FARM
A farm or “source” investigation oc-

curs after a traceback identifies the farm(s)
as the source(s) of an outbreak. Note that
a farm investigation is not part of the
traceback investigation. Activities are var-
ied and may include developing a map or
layout diagram and locating possible
sources of contamination, such as the
slope of the land and drainage, wind
blown sources and possible problems that
may be caused by flooding or other
weather-related sources of contamination.
Waste management is a particular con-
cern. For example, authorities look for
manure management to determine
whether fresh or composted manure was
applied and at what point in the growth
cycle of the crop.

Authorities check worker sanitation
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by looking for sewage use or points of
exposure to find out about portable toilet
use and management and if biosolids are
used. Should portable toilets be serviced
near the field, contaminating spillage may
occur near the crops. FDA has uncovered
cases in which no toilets were provided in
the fields for workers, or situations in which,
though provided, workers failed to use
them. While children and infants have
accompanied their families to the field, this
practice is a problem because children are
more likely to be ill or to carry certain
foodborne pathogens than are adults.

Farm investigators evaluate animal
management as a potential source of
foodborne pathogens. For example, they
find out what domestic animals or wild
animals were used in, or had access to, the
fields. In a field where produce is growing,
the evidence of deer pellets or tracks, or
the presence of domestic or work animals,
or manure storage adjacent to fields, all
present potential microbiological hazards
to producing safe produce.

During a farm or source investigation,
authorities look at the tools and equip-
ment used in (and in the vicinity of) the
harvest to determine what was used and
what cleaning, sanitizing, and storage prac-
tices were followed. For example, FDA
has observed the use of nonpotable water
to wash equipment. Also, because soil
contains many microorganisms of poten-
tial concern, a produce harvest knife stuck
in the soil should be sanitized prior to
continued use. FDA has also observed
bare-hand harvesting, a potential source
of contamination if the worker is ill. A
farm investigation will also examine fumi-
gation equipment for sources of improper
chemical contamination. FDA has ob-
served the use of nonpotable water to mix
pesticides or wash fumigation equipment.

At the harvest site, FDA investigators
check processing and packing operations
for microbiological contamination, evalu-
ate equipment construction, cleaning and
sanitizing procedures, and determine if
adequate chlorine residual and cooling-
refrigeration requirements are being met.
Observed problems include failure to wash
or clean equipment/product, inadequate
chlorine residuals in water, and products
inadequately cooled or refrigerated.

Inspection of vehicles used on the

farm to transport food is another impor-
tant activity. Because these are a potential
source of both chemical and microbio-
logical contamination, FDA checks these
vehicles to find out if they are clean and/
or sanitized. Investigations have revealed
unclean carts and food products placed
on unclean wooden surfaces.

On-the-farm investigations will inspect
water sources, for example, to identify
irrigation sources. Importantly, this activ-
ity reveals whether wells or surface waters
are protected from contamination and
whether they have been tested for safety.
FDA investigations have found contami-
nated surface water used for spray irriga-
tion, water systems not protected from
back-siphonage, and inadequate chlori-
nation of the public water supply.

FDA also looks at worker health and
hygiene practices to determine the inci-
dence of disease among workers and
worker management practices; for ex-
ample, whether ill workers are allowed to
work and what hygiene training is pro-
vided to them. In addition to toilet facili-
ties, inspectors check to see if handwashing
facilities are available and convenient and
whether workers are, in fact, washing their
hands. Inspections have found instances
where employees failed to wash hands
after leaving the toilet, or ill employees
were permitted and encouraged to work.

FACING THE CHALLENGES
Federal and state food safety agencies

face a number of challenges responding
to foodborne illness outbreaks and initiat-
ing appropriate traceback investigations.
These challenges include the fact that the
epidemiology of foodborne disease is
changing and new pathogens have
emerged, some spreading worldwide.
Foodborne illnesses now occurs on a larger
scale, with multistate and multinational
outbreaks. They are occurring over longer
periods of time, are diffuse, and are diffi-
cult to detect. In addition, foodborne
illness trends are changing due to changes
in consumer demands for food that is less
processed, the complexity of production/
processing and distribution systems, and
globalization of the food supply.

Other challenges include the multiple
modes of potential contamination that
include animals, water and workers spread-

ing contamination to an increasing vari-
ety of foods. Increased surveillance and
better detection methods are adding to
the challenges because of an increase in
multistate outbreaks detected and spo-
radic cases from different states or regions
are being linked together requiring FDA’s
involvement. FDA continues to work with
other agencies in spite of these challenges
to improve food safety and reduce the
incidence of foodborne illness.
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Editor’s Note:  The August 2000 FDA
Consumer reprint of “The Unwelcome
Dinner Guest: Preventing Foodborne

Illness” is available at  http://
vm.cfsan.fda.gov/~dms/fdunwelc.html.
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