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Foreword

This sixth edition of Procedures to Investigate Foodborne Illness is designed to
guide public health personnel or teams in any country that investigates reports of
alleged foodborne illnesses. It is a companion to another manual published by the
IAFP, Procedures to Investigate Waterborne Illness. These two manuals are based
on epidemiologic principles and investigative techniques that have been found
effective in determining causal factors of disease incidence.

This edition describes procedures to:

* Plan, prepare, investigate, and respond to unintentional and intentional contamina-
tion of food

» Handle illness alerts and food-related complaints that may be related to illness

* Interview ill persons, those at risk, and controls

* Develop a case definition

* Collect and ship specimens and samples

* Conduct hazard analysis at sites where foods responsible for outbreaks were
produced, processed, or prepared

* Trace sources of contamination

* Identify factors responsible for contamination, survival of pathogenic
microorganisms or toxic substances, and/or propagation of pathogens

* Collate and interpret collected data

* Report information about the outbreak

These guidelines are presented in the sequence usually followed during investi-
gations. They are organized so that an investigator can easily find the information
needed in any phase of an investigation. The instructions, forms, tables, keys, and
information on selected etiologic agents, diseases, and food vehicles are compre-
hensive but not exhaustive.

This manual combines the principles and techniques of epidemiology, statistics,
and food preparation review that guide the formation of rational hypotheses and
their testing. The Table of Contents serves as an outline, and a flow diagram shows
interrelationships of the activities and their typical sequence in an investigation.
This edition, which includes a section on intentional contamination of food, has a
completely revised set of keys in color, and the format of the Manual is larger size for
better ease of reading. There will also be a complementary electronic version.
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viii Foreword

The final foodborne illness summary report form contains detailed categories of
places foods where acquired; the sites of contamination, survival, and propagation,
which may be at different locations; method of processing or preparation; factors
that contributed to the outbreak; and space for a narrative summary. Collection of
these sorts of data, over time, can provide focus for preventive and control
measures.

Kits including the manual, expanded-size forms, and equipment useful for inves-
tigation can be preassembled so that upon notification of an outbreak, investigation
can be initiated without delay.

This manual supersedes previous editions by providing updated information to
assist in conducting thorough investigations of foodborne disease outbreaks.
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Procedures to Investigate Foodborne Illness

Introduction

During production, harvesting, processing, packaging, transportation, preparation,
storage, and service, any food may be exposed to contamination with poisonous
substances or infectious or toxigenic microorganisms. Processing or preparation failure
may lead to survival of microorganisms or toxins, and time—temperature abuse can
allow proliferation of pathogenic bacteria and molds. In addition, some plants are
intrinsically toxic. Animals may acquire toxins from their food or metabolize them, or
they become infected with or colonized by pathogenic bacteria, viruses, and parasites.
If a product contaminated with sufficient quantities of poisonous substances or patho-
genic microorganisms is eaten, susceptible persons may develop foodborne illness. The
food supply may be local or global. In fact today, fresh as well as shelf stable food is
available from sources all over the world. Foodborne illness outbreaks are routinely
being linked to sources of contamination far distant from the point of consumption.
Whatever the source, an investigation always begins at one or more local levels and can
expand from there. Therefore, foodborne illness surveillance, investigation, and
response systems require the close collaboration and coordination of food safety and
public health agencies at local, state/provincial, federal/national, and international levels.

Foodborne illnesses comprise the various acute syndromes that result from
ingestion of contaminated foods. They are classified as:

* Intoxications caused by ingestion of foods containing either poisonous chemicals
or toxins produced by microorganisms

» Toxin-mediated infections caused by bacteria that produce enterotoxins (toxins
that affect water, glucose, and electrolyte transfer) during their colonization and
growth in the intestinal tract

* Infections caused when microorganisms invade and multiply in the intestinal
mucosa or other tissues

Manifestations range from slight discomfort to acute illness to severe reactions
that may terminate in death or chronic sequelae, depending on the nature of the
causative agent, number of pathogenic microorganisms or concentration of poisonous
substances ingested, and host susceptibility and reaction.

Food Protection International Association, Procedures to Investigate Foodborne Iliness, 1
DOI 10.1007/978-1-4419-8396-1_1, © International Association for Food Protection 2011
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The public relies on the food industry and health and food regulatory officials
for protection from foodborne illness. Such protection depends on rapid detection
of outbreaks and a thorough knowledge of the agents and factors responsible for
foodborne illness. Current food distribution systems are able to move contaminated
products throughout a country or to any place in the world within days of process-
ing. In addition, public health and law enforcement agency officials should always
be alert to the rare possibility of an intentional contamination of food by disgruntled
employees or terrorists. Rapid reporting of local outbreaks to the national and inter-
national levels can, therefore, improve the surveillance and control of foodborne
disease and detection of intentional contamination.

The purposes of a foodborne illness investigation are to stop the outbreak or
prevent further exposures by:

» Identifying illnesses associated with an incident and verifying that the causative
agent is foodborne

* Detecting all cases, the causative agent, the implicated food(s), and the place(s)
where food was mishandled or mistreated

* Determining the source and mode of contamination, processes, or practices by
which proliferation and/or survival of the etiologic agent occurred

* Gathering information on the epidemiology of foodborne diseases and the etiol-
ogy of the causative agents that can be used for education, training, and program
planning, thereby impacting on the prevention of foodborne illness

* Determining if the outbreak under investigation is a part of a larger outbreak by
immediately reporting to state/provincial/national epidemiologists

Once the responsible food has been identified, further cases can often be pre-
vented by halting its distribution and sale; recalling production lots already distrib-
uted; and quarantining, reprocessing, or disposing of the contaminated foods to
prevent their entry or reentry into food channels.

As epidemiologic data accumulate, information will indicate critical control
points in food production, processing, and preparation, as well as appropriate meth-
ods for controlling and preventing foodborne disease. This information will guide
administrators in making rational decisions and setting program priorities to pro-
vide the highest degree of food safety at the lowest cost.

A flow chart, Sequence of events in investigating a typical outbreak of foodborne
illness (Figure A, page 138) shows the sequential steps, as presented in this manual,
in investigating a typical outbreak of foodborne illness and indicates their rela-
tionships. A description of each step is presented in this manual.

Develop a Foodborne Disease Surveillance System

An effective surveillance system will:

* Systematically collect data pertaining to the occurrence of foodborne illness and
outbreaks
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Guide investigations of diseases, clusters of illness, and outbreaks associated
with food consumption

Determine if the outbreak under investigation is part of a larger multijurisdic-
tional outbreak and coordinate that larger investigation

Enable analysis and interpretations of surveillance and investigational data
Disseminate consolidated surveillance information to appropriate agencies and
public health partners

Many types of disease-detection and disease-reporting systems may already

exist at the local or state/provincial level and can be incorporated into a foodborne
disease surveillance program. These include:

Mandatory (or voluntary) laboratory- or physician-based reporting of specific
infectious diseases

Laboratory-based surveillance systems such as PulseNet in the USA

Medical records from hospital emergency rooms, urgent-care clinics, and physi-
cian offices

Public complaints made to health agencies

Follow up of complaints of illnesses arising from the potential intentional conta-
mination of food

School illness and absentee records

Absentee records of major employers

Sentinel studies of selected diseases

Sales of antidiarrheal drugs

Syndromic surveillance

An effective disease surveillance system is essential for detection of disease

caused by either unintentional or intentional contamination of food.

Organize the System and Develop Procedures

An effective foodborne disease surveillance system requires close cooperation
between key personnel in public and private health agencies. When your agency
contemplates developing or improving a foodborne disease surveillance program,
give top priority to obtaining financial, administrative, political, and strategic sup-
port. Then, identify a key person to create, implement, and manage the system. This
person takes responsibility to:

Review existing reporting systems that could be incorporated into the foodborne
disease surveillance system

Identify the types of information that cannot be obtained from existing reporting
systems but that need to be collected or addressed by the foodborne disease
surveillance system

Identify ways to merge or integrate the data collected by existing systems with
data gathered in the foodborne disease surveillance system
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» Identify collaborating agencies and staff

» Train agency staff in surveillance methods

* Collaboration with emergency response and law enforcement agency officials
when an intentional contamination of food is suspected

* Assemble materials that will be required during an outbreak investigation

» Evaluate the effectiveness of the system

Develop procedures to seek and record complaints about foodborne diseases. For
example, list the telephone number of the foodborne disease (food poisoning) unit
prominently under the appropriate health agency in the phone book or on the front
inside cover. To be most effective, have this number monitored 24 h a day, 7 days a
week either by an answering service or a telephone emergency services system.
Identify medical care facilities and practitioners, and seek their participation. Direct
education activities, such as newsletters and talks at meetings, to stimulate partici-
pation in the program. Encourage food and tourist industries to report complaints of
suspected foodborne illness. Some jurisdictions are exploring the use of social media
to inform the public to communicate relevant information regarding public health,
including food recalls and foodborne disease outbreaks. Consider developing such a
strategy in your agency. Also, encourage private and hospital laboratories to report
isolations of bacteria (e.g., Escherichia coli O157:H7, Salmonella, Shigella, Vibrio
cholerae), viruses (e.g., norovirus and hepatitis A virus), parasitic agents (e.g.,
Trichinella spiralis, Cyclospora cayetanensis, Giardia lamblia), and other agents
that may be foodborne. Develop regulations to require clinical laboratories to submit
cultures of Salmonella, Shigella, E. coli O157:H7, and Listeria to state public health
laboratories for further characterization. Develop a protocol for notification and
coordination with agencies that might cooperate in investigation activities, including
24-h, 7-day-a-week contacts. Notify and coordinate with state/provincial, district,
and national agencies that have surveillance and food regulatory responsibilities, and
other national and international health agencies, as appropriate.

Collaborate with the public health laboratories and receive pulsed-field gel elec-
trophoresis (PFGE) data on a regular basis. Such information may be useful in
identifying clusters and potential foodborne outbreaks.

Assign Responsibility

Delegate responsibility to a professionally trained person who is familiar with epide-
miologic methods and food safety to direct the surveillance program, report to appro-
priate agencies and public health partners as needed, take charge when foodborne and
enteric disease outbreaks are suspected, and handle publicity during outbreaks.
Delegate responsibility to others who will carry out specific epidemiologic, labora-
tory, and on-site investigations. If an intentional contamination of food event is sus-
pected, law enforcement agencies may become the lead agency responsible for the
investigation. Ensure that this person has methods of communicating regularly with
other local state and national foodborne investigators and receiving notices about
foodborne illnesses and outbreaks, e.g., national foodborne listservs.
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Establish an Investigating Team

Establish a team of epidemiologists, sanitarians, public health inspectors,
microbiologists, nurses, physicians, public information specialists, and others (e.g.,
toxicologists) as needed. Free flow of information and coordination are essential
among those participating in foodborne and enteric disease surveillance and inves-
tigation, particularly when several different agencies are involved. Food-related
complaints are usually directed to health departments or food regulatory agencies,
but perhaps to different jurisdictions. When a food is suspected of being intention-
ally contaminated leading to illnesses, contact emergency response and/or law
enforcement officials for their involvement. Therefore, it is essential that these
complaints be recorded by the agency receiving the alerts. Whenever possible,
share the information with participating parties or nearby jurisdictions by rapid
means such as electronic mail or fax. Give top priority to illness and outbreak
investigations.

Train Staff

Select staff members to participate in the foodborne disease surveillance program
based on their interest, education, and ability. Inform them of the objectives and
protocol of the program. Emphasize the value of disease surveillance in a food
safety program. Assign them to investigations and encourage the use of epide-
miologic information and approaches in their routine disease surveillance and
prevention activities. Develop their skills so that they can carry out their role
effectively during an investigation and teach them procedures to interpret data
collected during investigations. Conduct seminars routinely, and during or after
investigations, to update staff and keep agency personnel informed. Train office
workers who receive calls concerning foodborne illnesses to give appropriate
instructions. Those who participate in the investigation will learn from the expe-
rience and often are in a position to implement improvements after the investi-
gation is completed.

Assemble Materials

Assemble and have readily available kits with forms and equipment as specified in
Table A. Restock and maintain kits on a schedule recommended by laboratory staff
to ensure their stability and sterility. Verify expiration dates, and use kits before this
date or discard. Assemble a reference library, including e-mail and internet
addresses, on foodborne and enteric illnesses and control measures; make it avail-
able to the staff. Update this library with information on foodborne pathogens and
investigation techniques from articles in scientific journals, new books, manuals,
and internet searches. (See Further Readings for suggestions.)



6 Procedures to Investigate Foodborne Illness

Investigate Outbreaks

Investigating an outbreak involves:

» Receiving notification of illnesses that might be foodborne

* Interviewing ill persons and persons at risk who remained well
* Making epidemiologic associations from initial information

* Forming hypotheses

Further investigation to confirm or refute the hypotheses includes:

* Collecting clinical specimens and food samples

* Conducting an on-site investigation to determine the source and mode of con-
tamination, survival, and/or proliferation of the etiologic agent

e Characterize further the etiologic agent by various typing schemes, e.g.,
serology

* Perform DNA profiling of isolates from clinical specimens and food samples to
determine the extent of the outbreak, e.g., by PFGE.

Act on Notification of Illness

Prompt handling and referral of food-related complaints, rapid recognition of the
problem, and prevention of further illnesses are the foundations of a successful
investigation. This first contact with the public is a vital aspect of an investigation.
As indicated earlier, any action respecting a potential deliberate contamination of
food will generate a specific approach to further action.

Receive Complaints or Alerts

Upon receiving a complaint or an alert about a food or illness potentially attributed
to food, record the information on Form A. An alert or complaint relating to food
may involve foodborne illness, food spoilage, adulteration of a product, mislabel-
ing, or an unsanitary establishment. Alerts also can be initiated by reports from
physicians, by reports of foodborne pathogens isolated by laboratories, by calls to
poison control centers, and by reports of treatment given in either hospital or private
emergency rooms, or by emergency squads. Alerts may also include an increase in
a particular PFGE pattern from clinical isolates. An investigation may be initiated
to determine if there is a common food exposure among patients with the PFGE
pattern. The pattern may be compared with similar PFGE patterns in the PulseNet
databases to determine if there are similar occurrences of the pattern in food and
clinical isolates nationwide or internationally. The form provides information upon
which to decide whether an incident should be investigated. It is not difficult to fill
out and can be completed by a public health professional or trained office worker.
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Assign a sequential number to each complaint. If additional space is needed to
record information, use the reverse side or attach additional sheets. Always ask the
complainant to provide names of other persons at the event under suspicion,
whether or not ill, and names of any other persons who are known to be ill with the
same syndrome. Follow up by contacting these additional persons.

It is of paramount importance to collect clinical specimens and a sample of the
suspect food or water as soon as possible. See section Obtain Clinical Specimens,
(page 15) and Collect Samples of Suspect Foods (page 42) for detailed procedures.
Tell the complainant to collect stool or vomitus specimens from ill persons using a
clean utensil in a clean jar or plastic bag and to seal tightly and label clearly with
name of ill person and date. Samples should be collected in containers and in accor-
dance with the specific laboratory procedures where they will be submitted. Then,
put all specimen containers into either a paper or plastic bag, label, and store in a
refrigerator (but do not freeze). Emphasize the need to retain a sample of all suspect
foods in their original container or package, if practical. Otherwise, instruct this
person to put a half pint (250 g/mL), if that much is available, or otherwise all of
the remaining food, into a clean container that has been boiled or into an unused
plastic bag. Also, put this jar or bag into either a paper or plastic bag, label with
name of facility, food, and date, and refrigerate but do not freeze. Instruct the ill
person to hold all clinical specimens and food samples until the health agency
evaluates the epidemiological evidence and arranges, if necessary, to collect them.
If it is determined that the specimen or sample is not necessary, notify the com-
plainant and advise on proper disposal of the material. Collect clinical specimens
and food samples as soon as practicable and according to the recommendations
given in this text.

If there is a cluster of cases, monitor reports from physicians, complaints about
food, or records of laboratory isolation of enteric pathogens that may suggest out-
breaks of disease or contributory situations.

Log Alert and Complaint Data

Extract key information (see * and § entries) from Form A and enter it onto
Form B.

Record time of onset of the first symptom or sign of illness, number of persons
who became ill, predominant symptoms and signs, and name of the food alleged to
have caused the illness, if stated. Also, enter names of places or common gatherings
at which the stricken person ate during the 72 h before onset of illness and other
pertinent information. Under “history of exposures” column, use appropriate abbre-
viations to indicate the reported information. Under “comment,” enter notations of
type of agent isolated, results of specimen tests, places where food or water was
consumed during travel, names and locations of restaurants or other foodservice
facilities, and other pertinent information including hospitalization, occupation, or
place of employment. At this phase of the investigation, it probably will not be



