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ABSTRACT

FOODBORNE ILLNESS: A REVIEW FROM NATIONAL, STATE AND LOCAL

PERSPECTIVES WITH AN OUTBREAK INVESTIGATIONAL REPORT

By

Susan Elaine McIntosh

Foodbome illness has become a major public health concern in recent years.

Surveillance offoodborne illness at the national, state and local levels has been

instrumental in obtaining information necessary to track patterns and determine causes of

illness. Regulatory agencies use this information to form public health policy. The new

public health interventions included in the FDA 1999 Food Code are a result of

knowledge gained through surveillance offoodborne illness. Local health departments

must continue to irrrprove their investigational skills in order to effectively contribute to

this knowledge base. In 1998 the Ingham County Health Department developed a written

protocol to investigate foodborne illness outbreaks. The collaborative writing ofthis

protocol is discussed, and an example ofan outbreak investigation is described.
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INTRODUCTION

Public health surveillance can be defined as the routine collection, analysis and

dissemination ofall data that may be relevant for the prevention and control ofa public

health problem.” Epidemiology is defined as the study ofthe distribution and

determinants ofhealth-related states or events in specified populations and the

application ofthis study to control ofhealth problems.31 The control of communicable

disease requires a clear understanding ofthe epidemiology ofthe disease in addition to a

reliable surveillance system. Reporting ofcommunicable disease is an essential part of

any public health surveillance program.

Foodborne ilhless continues to be a serious public health problem. It is estirmted

that foodborne diseases cause 76 million illnesses, 325,000 hospitalizations and 5,000

deaths in the United States each year. The epidemiology offoodborne illness is

constantly changing, which makes it necessary to learn from and adapt to those changes

in order to effectively institute prevention measures. A typical learning model can be

used to illustrate how this is accomplished (Figure 1).

Surveillance systems are necessary to track patterns offoodborne illness in the

US. The epidemiological investigations offoodborne outbreaks are a necessary part of

the process. Surveillance at the local or state level will indicate ifa foodborne illness

outbreak is occurring. Results fi'om these outbreak investigations are compiled at a

national level of surveillance. At this level much can be learned about causes of

foodborne illness. Along with scientific research stimulated by these results, prevention

measures can be put into place.



 

 

Surveillance

Prevention Epidemiological

Measures 6 Investigations

Applied Research  
 

Figure 1. Learning Model for Public Health Issues

This paper will discuss the current state of surveillance in the United States, the State

ofMichigan and Ingham County. The FDA 1999 Food Code has recently been adopted into

the Michigan Food Law 2000. The major changes in the code are a result ofknowledge

gained from the analysis ofdata collected by various surveillance methods at the national

level. These changes will be critiqued with regard to how effectively they will address

current problems in food service sanitation.

Finally, the development ofa local health department protocol for investigating

foodborne illness outbreaks will be described, and an example ofa local outbreak

investigation using the protocol will be outlined.



CHAPTER 1

SURVEILLANCE AND INVESTIGATION OF FOODBORNE ILLNESS

OUTBREAKS IN THE UNITED STATES

History of Surveillance of Foodborne Illness

Early in the 20‘“ century, state and territorial health offices in the United States

became concerned about the high levels ofmorbidity and mortality caused by infantile

diarrhea and typhoid fever. Investigation and reporting of“enteric fever” was

recommended in order to better understand the role ofmilk, food and water in outbreaks

of intestinal illness. This knowledge would become the basis for public health action.

The Public Health Service began publishing summaries ofoutbreaks of gastrointestinal

illness attributed to milk in 1925. By 1938 all foods were included in the summaries.8

The surveillance system in the US. continued to develop into the multi-faceted program

it is today. National surveillance systems for foodborne diseases now in place in the US.

include outbreak surveillance, laboratory based passive surveillance of individual cases,

physician-based surveillance and active surveillance. The Centers for Disease Control

(CDC) now assumes the responsibility for publishing reports of foodborne illness on a

national level.

Purpose of Foodborne Illness Surveillance

Foodborne disease outbreak surveillance has served three main purposes: 8’48

1. Disease prevention and control: Local and state public health officials are

responsible for correction offaulty food preparation practices in food service



establishments and prompt identification and removal ofcontaminated products

fi'om the commercial market.

2. Knowledge ofdisease causation: Outbreak investigations have provided

invaluable information regarding new and emerging pathogens as well as the

long-standing pathogens. Prompt and thorough investigations of foodborne

outbreaks aid in the timely identification ofetiologic agents ofthe disease.

3. Administrative guidance: Trends in the prevalence ofoutbreaks caused by

specific organisms, food vehicles and food handling can be analyzed. Changes

can then be made in the regulatory and educational areas in order to more

effectively implement preventive actions.

Reporting of Outbreaks

The reporting ofoutbreaks to CDC Foodbome Disease Outbreak Surveillance

System is considered passive surveillance. A foodborne Disease Outbreak is defined by

CDC as “the occurrence oftwo or more cases ofa similar illness resulting from the

ingestion ofa common food. Only a small percentage offoodborne illness is identified

through this passive system. In order for a foodborne illness to be reported all the way to

the CDC it must first be reported to the local health department, recognized as an

“outbreak”, investigated, reported to the state health department and then passed on to the

CDC. Alternatively, a case offoodborne illness is reported when a person becomes ill,

seeks medical care, is culture-confirmed with a particular pathogen and this case is

reported to the state health department and then to the CDC. It is estimated that only 5%

ofbacterial foodborne illness is reported to the CDC by this system.3



Reported to Health Dept/CDC

 

Cultur confirme case

 

 

 

Person becomes ill

Population \

Figure 2. Passive Surveillance Pyramid 53

 

There are several reasons why foodborne disease is underreported. Often the ill

person does not seek medical care. In many cases the illness is not severe and is of short

duration or is mistaken for the “stomach flu” and not recognized as being transmitted by

food. Often the health care provider fails to obtain a specimen for diagnosis. The

laboratory may not have performed the necessary diagnostic test or the test results may

not be reported to the local health department. Michigan’s communicable disease rules

(section 5111 ofAct No. 368 ofthe Public Acts of 1978, as amended, being 333.5111 of

the Michigan Compiled Laws)45 require certain human pathogens to be reported to the

local health department. The foodborne pathogens that are required to be reported by

laboratories include: Campylobacterjejuni, Clostridium botulinum, Cryptosporidium

species, Cyclospora species, Giardia lamblia, Hepatitis A, Listeria monocytogenes,

Salmonella species, Shiga toxin producing E. coli, Shigella species, Trichinella spiralis



and Yersinia enterocolitica.18 The illnesses associated with these organisms are required

to be reported by physicians to the local health department. Sporadic illness caused by

some pathogens such as Clostridium perfi'ingens or Bacillus cereus is not reportable.

Therefore the only cases reported for these two organisms and others that are not

reportable are those associated with outbreaks. In addition, local health departments may

not be equipped with the resources necessary to thoroughly investigate an outbreak.

FoodNet

In 1995 the Foodborne Diseases Active Surveillance Network (FoodNet) was

established as the foodborne disease component ofthe Emerging Infections Program

(EIP) ofthe CDC. FoodNet is a population-based active surveillance program that

provides a network for responding to emerging foodborne disease and for determining

more accurately the fiequency and severity offoodborne illnesses that occur in the

United States. By 1998 there were seven CDC EIP sites (Minnesota, Oregon and

selected counties in California, Connecticut, Georgia, Maryland and New York)

collaborating with the US. Department ofAgriculture (USDA) and the US. Food and

Drug Administration (FDA). The total population ofthese sites was 20.5 million people

or 7.7% ofthe US. population.” In 1999 the remaining counties in Georgia and eight

counties in the metropolitan Albany, New York, area were added. In 2000, 11 counties

in Tennessee and Contra Costa County in California were added, bringing the FoodNet

surveillance population to 29.5 million persons (10.8% ofthe 1999 US. population). In

2001 selected counties in Colorado and Maryland will be added to the FoodNet area,



bringing the FoodNet population to approximately 33.1 million persons (12% ofthe 1999

population).

Data on nine foodborne pathogens (Campylobacter, Cryptosporidium,

Cyclospora, Esherichia coli 0157, Listeria, Salmonella, Vibrio and Yersinia) is

collected. More than 300 clinical microbiology laboratories in the catchment areas are

contacted regularly to obtain information on all laboratory-confirmed cases ofdiarrheal

illness. Physician stool-culturing practices vary greatly. FoodNet surveyed more than

5000 physicians to determine how often and under what conditions they order these tests.

A population survey was conducted (approximately 9000 randomly selected people per

year) in order to estimate the percentage ofthe population that seeks medical care when

afllicted with diarrheal illness. Case control studies ofE. coli 0157, Salmonella

serogroups and Campylobacter have also been conducted to provide information on food

items and other risk factors associated with diarrheal illness. Information fiom all of

these investigations lms been combined and analyzed each year in order to more precisely

monitor the burden offoodborne illness and to compare these findings with time.

Surveillance for Foodborne Disease Outbreaks from 1993-1997 in the U.S,

During the years 1993-1997 2,751 outbreaks offoodborne illness were reported to

the CDC ( 489 in 1993, 653 in 1994, 628 in 1995, 477 in 1996 and 504 in 1997).8 This

study was based on the Foodborne Disease Outbreak Surveillance System. These

reported outbreaks caused 86,058 persons to become ill over the five year period.
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Figure 3. Reported Foodborne Disease Outbreaks in the US. 1991-1997 3'“

In 1999 the CDC published results ofa comprehensive study designed to more

accurately estimate the burden offoodborne illness in the United States. Sources ofdata

for this project include the Foodborne Diseases Active Surveillance Network (FoodNet),

the National Notifiable Disease Surveillance System, the Public Health Laboratory

Information System, the Foodborne Disease Outbreak Surveillance System, the National

Ambulatory Medical Care Survey, the National Hospital Ambulatory Medical Care

Survey, the National Hospital Discharge Survey, and the National Vital Statistics System

as well as selected published studies.46 Selected results ofthis study are shown in Table

1. Known pathogens cause approximately 38.6 million illnesses per year, which include

5.2 million (13%) due to bacteria, 30.9 million (80%) due to viruses and 2.5 million (7%)

due to parasites. Ofthese 38.6 million, 13.8 million are believed to be offoodborne

transmission. For known foodborne transmitted illnesses, approximately 30% are caused

by bacteria, 67% by viruses and 3% by parasites (see Table 1).



Table 1. Reported and estimated illnesses, frequency of foodborne transmission and

estimated foodborne illness in the US 33
 

 

   

Disease or Organism Estimated Reported % Estimated

Bacterial Total Cases Cases Foodborne Foodborne

Bacillus cereus 27,360 792 100 27,360

Botulism, f.b. 58 29 100 58

Brucella spp. 1554 111 50 777

Campylobacter 2,453,926 102,219 80 1,963,141

C.perfiingens 248,520 7,194 10 248,520

E.coli 0157:H7 73,80 6,899 85 62,458

E. coli, other 158,840 4,389 30-70 79,420

L.monocytogenes 2,5 1 8 1 ,632 99 2,493

Salmonella whi 824 412 80 659

Salmonella, other 1,412,498 78,653 95 1,341,873

Shigella 448,240 41,212 20 89,648

Staph, f.b. 185,060 5,357 100 185,060

Strep, f.b. 50,920 1,474 100 50,920

V. cholerae, 54 27 90 49

(toxigenic)

Vvulnificus 94 47 50 47

Vibrio,other 7,880 505 65 5,122

Xenterocolitica 96,368 2,536 90 86,731

Subtotal 5,204,934 4,175,565

Parasitic

C.parvum 300,000 9,418 10 30,000

C. cayetanensis 16,264 526 90 14,638

Giardia lamblia 2,000,000 129,907 10 200,000

Toxoplasma gondii 225,000 15,000 50 1 12,500

Trichinella spiralis 52 26 100 52

Subtotal 2,541,316 357,190

Viral

Norwalk-like virus 23,000,000 40 9,200,000

Rotavirus 3,900,000 1 39,000

Astovirus 3,900,000 1 39,000

Hepatitis A 83,391 27,797 5 4,170

Subtotal 30,883,391 9,282,170

Grand Total 38,629,641 13,814,924

 



Symptom-based data was used to estimate the total number ofacute

gastrointestinal illnesses. Known cases were subtracted from this total to estimate illness

due to acute gastroenteritis ofunknown agents. In Figure 4 the estimates for both the

known and unknown pathogens are added together to give a grand total of76 million

foodborne illnesses per year in the United States.

 

Pathogen-based Data Symptom-based data

Known Pathogens Acute Gastroenteritis

(39,000,000 illnesses) (211,000,000 illnesses)

Known Pathogens- Known Pathogens- Unknown Agents-

Non-gastroenteritis Acute gastroenteritis Acute gastroenteritis

(300,000 illness) (38,000,000 illnesses) (173,000,000 illnesses)

i t t
Foodborn_e Transmission

120,000 illnesses + 14,000,000 illnesses + 62,000,000 illnesses =

  76,000,000 Estimated Total Burden of Foodborne Illness   
Figure 4. Estimated frequency of foodborne illness in the us.33

Preliminary results fiom FoodNet data on the incidence of foodborne illnesses in

2000 have recently been published. '5 The number of sites and the population under

surveillance has nearly doubled since 1996. Therefore, to be consistent, temporal trends

in rates of foodborne illness were compared using data from only the original five sites

(Table 2). Included in the table is the incidence rate for all sites for 2000.

10



Table 2. Incidence rate (per 100,000 population) of diagnosed infections for

pathogens at the five original FoodNet sites, 1996-2000, for all eight sites for 2000*,

by year and pathogen and the Healthy People 2010 goal" (when applicable)(2000

rates are preliminary) 8"
 

Pathogen 1996 1997 1998 1999 2000 2000* HP2010"
 

Campylobacter 23.5 25.2 21.4 17.5 20.1 15.7 12.3

Coptospofidium NR 3.7 2.9 1.8 2.4 1.5

cyclospora NR 0.4 0.1 0.1 0.1 0.1

E. coli 0157:H7 2.7 2.3 2.8 2.1 2.9 2.1 1.0

Listeria 0.5 0.5 0.6 0.5 0.4 0.3 0.25

Salmonella 14.5 13.6 12.3 13.6 12.0 14.4 6.8

Shigella 8.9 7.5 8.5 5.0 11.6 7.9

Vibrio 0.2 0.3 0.3 0.2 0.3 0.2

Yersinia 1.0 0.9 1.0 0.8 0.5 0.4
 

For all five years Campylobacter was the most frequently diagnosed pathogen,

followed by Salmonella, Shigella and E.coli 0157:H7. Although the relative order of

incidence rates are the same between the 2000 five-site and 2000 eight-site statistics, the

differences show regional differences in pathogen isolation rates. The preliminary 2000

rates were based on the 1999 census population. Once the final 2000 census is

determined the adjusted rates will be lower. These FoodNet foodborne disease rates will

continue to be a more accurate measure ofthe progress toward the Healthy People 2010

national health objectives as the percentage oftotal US. population encompassed by

FoodNet increases.
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Purpose of Outbreak Investigation

Although the number ofoutbreaks investigated by local health departments

reported to the CDC represent only the tip ofthe iceberg, there are several specific

reasons why these investigations must be done: 27

1. To identify illnesses associated with an incident or outbreak and to verify that the

causative agent is foodborne

2. To detect all ofthe cases, the causative agent, the implicated food and the location

where the food was mishandled

3. To determine the source and the mode ofcontamination or practices by which the

proliferation and/or survival ofthe etiologic agent occurred

4. To stop the outbreak or prevent further exposures

5. To gather information for the surveillance purposes on the epidemiology of

foodborne diseases and the etiology ofthe causative agents that can be used for

education, training and program planning which can make an impact on

preventing foodborne illness.

Michigan Law

By law, local health departments in Michigan are required to investigate

foodborne illness outbreaks. Michigan’s Public Health Code Sec. 2433 (2) (c) states that

“A local health department shall make investigations and inquiries to (i) the causes of

disease and especially ofepidemics (ii) the causes ofmorbidity and mortality (iii) the

causes, prevention, and control ofenvironmental health hazards, nuisances and sources of

illness.” 45 Under the authority ofMichigan’s Public Health Code, Section 12909, Food
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Service Sanitation Administrative Rule 5402 (2) states “Procedures for investigating

suspected foodborne illness outbreaks shall be implemented in accordance with the

publication entitled “Procedures to Investigate Foodborne Illness” prepared and

published by the International Association ofMilk, Food and Environmental Sanitarians,

Incorporated, or an alternative local plan submitted to and approved by the

department. . .A complete summary report shall be prepared and submitted to the

department.” Section 12912 ofthe Michigan Public Health Code states that “(1) A local

health department shall investigate foodborne diseases and poisonings or suspected

foodborne diseases and poisoning connected with a food service establishment,

temporary food service establishment, or vending machine located within its jurisdiction

and shall promptly make a report of its findings to the department.” ’5

Until 1996, local health departments were conducting food service inspections

under the direction ofthe Michigan Department ofPublic Health. Retail grocery

operations were inspected by the Michigan Department ofAgriculture using a different

food safety standard. Grocery stores have ventured into more food service activities over

the past decade. The result was tint many grocery stores were being regulated by both

agencies with two different standards. The need for a “unified code” became clear. In

1996 the food service program was moved to the MDA and the development ofa uniform

code was initiated. Michigan Department ofAgriculture convened a group of industry,

regulatory and academic experts to evaluate the current FDA Model Food Code for

possible adoption in Michigan. Michigan adopted the Michigan Food Law 2000 in

November of2000, House Bill 5196.44 In this Law the FDA 1999 Food Code was

adopted by reference.
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Section 3129 ofthe Food Law 2000 states “(1) A local health department shall

investigate an allegation offoodborne diseases and poisonings or suspected foodborne

diseases and poisonings connected with food service establishments within its jurisdiction

and delegated authority and shall promptly make a report of its findings to the

department. (2) Ifan investigation indicates that a source ofa foodborne disease or

poisoning was from a food processing, food storage, or similar type offood establishment

over which the department has legal jurisdiction or responsibility, the local health

department shall immediately notify the director while the local health department is

completing the investigation.” Section 3131 states that “ (1) A local health department

shall develop and implement a communications system with other applicable

governmental agencies, individuals, and organizations including, but not limited to,

hospital emergency rooms and state employees and basic informtion necessary to

initiate a foodborne illness outbreak investigation. The information provided in the

corrnnunications system shall be updated annually. (2) Procedures for investigating

suspected foodborne illness outbreaks shall be implemented, consistent with procedures

contained in the publication entitled “Procedures to Investigate Foodbome Illness, 5th

Ed.,” prepared and published by the International Association ofFood Protection and

incorporated by reference or an equivalent plan submitted to and approved by the

department. (3) All information gathered during the investigation which is not exempted

from disclosure under section 13 ofthe Freedom ofInformation Act, 1976 PA 442, MCL

15.243, and shall be made available to the owner, operator, or his or her employees to

minimize the possibility ofreoccurrence ofthe foodborne illness and to assure

compliance with the code and this act.” 44
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Generally, foodborne disease outbreaks investigated by the local health

department such as Ingham County are then reported to the state health department who

then report to the CDC through the Foodbome Outbreak Surveillance system. In

Michigan, the local health departments report directly to the Michigan Department of

Agriculture (MDA) Food and Dairy Division. This division provides support to local

health departments in the areas ofconsultation and training. The Science and

Technology Section ofthis division also maintains a Foodbome Illness Surveillance

Database. The information for this database is taken directly fiom complaints and reports

filed by local health departments and MDA food inspectors. Nfl)A then forwards this

information to the MDCH and the CDC.

Complaints received by the MDA are classified as follows: 35

Famrjy: Two or more related cases with symptoms compatible with foodborne

illness etiology, i.e., gastroenteritis.

Al_ert_: Generally, a single reported case offoodborne illness

FBI/FBIO: (foodborne illness/foodbome outbreak): an incident involving two or

more unrelated cases having similar clinical features or having the same pathogen.

There is also a time, place or person association among the cases. Single cases of

botulisrn, mushroom poisoning, ciguatera or paralytic shellfish poisoning or other rare

ilhless, or a case that can be definitely related to food also are classified as FBIs.

E1 (Isolated Consumer complaint): Incidents ofadulterations offood or

complaint offood quality (ex: hair found in potato salad)

The Michigan local health departments rely on a cost-sharing system with the

State ofMichigan to operate its mandated programs. Therefore they must conform with
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certain requirements, “minimum program requirements” (MPRs) in each oftheir

mandated programs in order to continue the cost-sharing relationship. The MPRs became

effective October 1,2000 and contain detailed requirements for fulfilling the Michigan

Public Health Code (now Michigan Food Law 2000). The local health department is

reviewed yearly for compliance with these MPRs. Ingham County continues to improve

their system for reporting and surveillance offoodborne illness and the investigation of

foodborne disease outbreaks.

Surveillance for Foodborne Outbreaks in Michigan from 1990-1999

Although the WA has been collecting local health department data on suspected

foodborne illness and outbreaks for several years, the department began sumrmrizing

their yearly surveillance offoodborne illness beginning with the year 1998 in order to

provide oversight for the MPRs.

Figure 5 shows the number offoodborne illness complaints received by the MDA

from 1990-1999. In 1997 MDA began using the IAMFES subcategories described

earlier. In 1998 alerts and family related illnesses have been separated.

The number ofpeople reportedly ill due to foodborne illnesses increased in 1997 but

leveled offin 1998 and 1999. In 1998 only 102 incidents ofthe total 1250 events met the

legal definition offoodborne illness outbreak. These 102 incidents included 986 ill

people. In 1999, 141 ofthe 1143 reported incidents met the legal definition, including

1236 ill people.36 In 1998 final investigative reports were not received fiom local health
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departments for 57 (56%) ofthe total 104 outbreaks. The MDA yearly report for 1999

pointed out that final investigative reports were not received from local health

departments for 28 (19%) ofthe 141 outbreaks. Table 3 shows that the etiology of

foodborne outbreaks was identified in only 4 (9%) ofthe 45 outbreak reports in 1998 and

in 45 (40%) ofthe 113 reports received in 1999.

Table 3. State of Michigan Reported Outbreaks and Final Reports with Confirmed

 

 

 

 

 

Etiology, 1998 and 1999 ’5"

1998 1999

_A_gent # events #111 #events #ill

B. cereus 2 44 1 2

C. perfringens 2 23

Campylobacter 5 5

E. coli 0157:H7 5 5

E.coli, other 1 2

Salmonella 1 1 25

Shigella 1 1

S. aureus 2 4

Calcivirus 1 62

Hepatitis A 1 3 11 51

Norwalk virus 1 34 3 75

Total (etiology 4 81 45 255

confirmed)

Total reports 45 1 13

Total outbreaks 102 986 141 1236 
Improvement is shown between 1998 and 1999. The percentage offinal

investigative reports submitted to MDA increased from 44% to 72% oftotal outbreaks.

With the enforcement ofMPRs at the local level, this percentage will continue to
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increase. The percentage ofoutbreaks where the etiology was confirmed in the reports

also increased, from 9% to 40%. This may be due to several factors:

1. More testing of stool and food specimens is being requested as the local health

departments improve their investigative epidemiological skills and apply the

required guidelines according to MPR’s.

2. More testing requests are being accepted by the MDCH laboratories.

3. Testing for Norwalk-like viruses is becoming more available and local health

department personnel are becoming more educated on when to request testing for

these viruses.

The publication ofthe Year-End Summaries for Foodbore Illness Surveillance by the

MDA as well as increased opportunities for consultation with MDA staffand laboratory

support services will continue to improve participation by local health departments and

improve the surveillance system for foodborne illness in Michigan.

Surveillance for Foodborne Outbreaks in Ingham County, 1996-2001

Ingham County keeps a complete log of foodborne illness complaints received.

Figure 6 indicates a slight increase in the number ofcomplaints received yearly. There

has also been a slight increase in the number of illnesses determined to be outbreak

related. The preliminary data for 2001 indicate a sharper increase for the year 2001. This

increase may be attributed to improved reporting by the public as well as improved

response by the ICHD in investigating possible outbreaks.
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Foodborne Illness Complaints: 1996-2001 in Ingham

County (2001 first quarter data only)
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Figure 6. Foodborne illness complaints received by ICHD, 1996-2001.
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CHAPTER 2

MICHIGAN FOOD LAW 2000

The purpose of surveillance has been discussed earlier. When the etiology and

epidemiology of individual cases and outbreaks is documented and reported by the local

health agencies to the state level, this information is compiled at a national level. The

CDC, part ofthe US. Public Health Service, is not a regulatory agency. Its mission is to

monitor, investigate, control and prevent public health problems. The CDC works

closely with the state health departments to monitor the frequency ofspecific diseases

and conducts national surveillance for them as well as providing expert epidemiologic

and microbiologic consultation to health departments. Trends in the occurrence of

outbreaks caused by specific organisms, food vehicles and food handling practices can be

analyzed. This information is then used by regulatory agencies to direct public health

policy.

The CDC has published summaries ofthe surveillance offoodborne disease

outbreaks. There have been three comprehensive studies summarizing data compiled

from the years 1983-1997 (1983-1987, 1988-1992 and 1993-1997) “"6” Individual

epidemiological studies performed by local or state health departments that were reported

to the CDC are included in these nationally comprehensive studies. Vehicles of

transmission and contributing factors were tabulated for these outbreaks. From this data

the CDC has concluded that there are five leading causes offoodborne illness outbreaks:
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11,17

Five Leadmg' Causes ofFoodbome Illness Outbrea_ks:

1. Improper holding temperatures

2. Poor personal hygiene of food workers

3. Inadequate cooking offoods

4. Contaminated equipment

5. Obtaining food fi'om unsafe sources (example: oysters harvested from

contaminated oyster beds)

The FDA publishes the Food Code,5 I a reference that guides retail food outlets

such as restaurants and grocery stores on how to prevent foodborne illness. It is neither

federal law nor federal regulation and is not preemptive. It is connnonly adopted and

used by agencies at all levels ofgovernment that have regulatory responsibilities for food

safety. The food code is updated every two years. This process is a collaborative effort

by FDA, CDC, Food Safety and Inspection Service (FSIS) and the Conference for Food

Protection. The conference is comprised ofrepresentatives fi'om regulatory agencies at

all levels ofgovernment, the food industry, academia and consumer organizations that

work to improve food safety at the retail level. . The most recent edition is the 1999 Food

Code. In November 2000 The Michigan Food Law, Public Act 92 was enacted which

adopts the most recent edition ofthe Food Code. Prior to that the 1976 Edition was used

in Michigan.

The provisions ofthe Food Code establish a system ofprevention and safeguards

designed to minimize foodborne illness, ensure employee health, industry manager

knowledge, safe food, nontoxic and cleanable equipment and acceptable levels of
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sanitation offood establishment premises. The Food Code has addressed controls for risk

factors identified by the CDC as contributors to foodborne outbreaks (those listed above).

Five important public health interventions are established in this edition ofthe Food

Code designed to address these contributing factors:

1. Time and temperature parameters for controlling pathogens

2. Demonstration ofknowledge by the foodservice manager

3. Employee health controls

4. Controlling lands as a vehicle ofcontamination

5. Consumer advisories of risks ofeating raw or undercooked foods ofanimal

origin.

These additions and changes have been made based on the scientific evidence

gained through surveillance and supportive research, that foodborne illness is caused

primarily when these controls are not in place. Each ofthese new code items will be

discussed with regard to how successfirl they should be in limiting foodborne illness.

Time and Temperature Parameters for Controlling Foodborne Pathogens

The most frequently cited food handling practice associated with foodborne

illness outbreaks is improper food holding temperatures, both hot-holding and cold-

holding. New scientific research has resulted in the following changes.

One ofthe changes in the code is the lowering ofthe maximum cold-holding

temperature ofpotentially hazardous food from 45° F. to 41° F. In conjunction with this

requirement is the time limit for refi'igerated storage ofready-to-eat potentially hazardous

foods. Until recently it was believed that pathogens would not grow at temperatures of
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45° F. or below. However, in the last several years two emerging foodborne pathogens,

Listeria monocytogenes and Yersinia enterocolitica, have been found to grow in

refrigeration temperatures.

L. monocytogenes, recently found to be predominantly foodborne, is found in a

variety ofready-to-eat foods such as soft cheeses and meats. It causes an estimated 2500

illnesses and 500 deaths in the United States each yearn” Although Listeriosis is rare,

septicemia and meningitis may result from infection and the case fatality rate is estimated

at 20 percent.12 Listeriosis in pregnant women may lead to miscarriage, stillbirth, or

meningitis in newborns. The disease is more severe in individuals with weakened

irmnune systems.

Kenterocolitica has been recently found to be associated with undercooked

pork." It causes an estimated 96,000 illnesses per year with a very low case fatality

ratef“3 As a result ofincreased surveillance for these organisms and the discovery that

they grow at higher refiigeration temperatures, the FDA revised the code to 41° F. as a

maximum for refiigeration.2|

The Michigan Food Law 2000 has given industry ample time to comply with this

change. Connnercial refiigeration units built in the last few years have already been

designed to be capable ofholding temperatures at 41° F. or below. Food service

establishments will have until May of2006 to comply with this rule. All oftheir

refiigeration units must be capable ofholding at 41° F. or below by that date. Local

health department sanitarians have begun to document and track the temperatures of

every refiigeration unit in every food service facility. Until May of2006, ready-to-eat

potentially hazardous food must be consumed or disposed ofwithin 7 days if held at 41°
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F. or below. Ifthe refiigeration units are holding temperatures between 41° F. and 45° F.,

the time limit is 4 days storage. These foods must be labeled with the date by which the

foods must be discarded if not sold or served. Since food service operators have been

given over five years to comply with the new temperature requirement and they will be

reminded ofthis at each inspection until then, it seems very reasonable that they will

comply. The practice ofdate marking is new to most food service facilities except some

national chains. New to almost all ofthem is the requirement for marking the end date.

It will take some time for management to train staffto date mark the appropriate food

items with the correct dates. Although these regulations will help prevent the growth of

these psyphrophilic pathogens, perhaps the greater responsibility for control rests on the

food processor where the foods are initially contaminated. The issue ofcontrol of

L. monocytogenes is currently being addressed by a multi-faceted action plan designed

collaboratively by the Health and Human Services (HHS) and the USDA to specifically

reduce the risk ofillness and death caused by L .monocytogenes in ready-to-eat foods.

Lowering refrigeration temperatures is only a small part ofthe plan. The incidence of

illness caused by L. monocytogenes has decreased 29% fi'om 1990 to 1997."3 This

reduction may also be a reflection ofan intensive public education campaign directed at

those people most at risk, such as pregmmt women.

Another clmnge in the code allows for more time allowed in the cooling of

potentially hazardous foods to refi'igeration temperatures. The former code allowed only

four hours to move the food item through the “ er zone” of 140° F. to 45° F. The new

code, based on scientific research requires that the food item cool fiom 140° F. to 70° F.

within 2 hours and then fiom 70° F. to 41°F. or below within an additional 4 hours. This
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allows a total of6 hours ofcooling. The important feature, however, is that potentially

hamdous food must move more quickly through the higher end ofthe “ er zone”

than the lower end. Many outbreaks have been caused by inadequate cooling of foods.

The outbreak (to be described in Chapter 4) that occurred in 1998 in Ingham County was

most likely caused by inadequate cooling ofa sauce for a chicken entree (too slowly

cooled). An earlier outbreak ofC. perfringens in Ingham County in 1990 was caused by

improper cooling (too slowly cooled) ofminestrone soup.4|

This new regulation must be put into practice immediately. Proper cooling

practices have been required in former codes. The emphasis on the new code is quick

chilling. The most efficient way to cool bulk foods such as soups and casseroles is in a

blast chiller. These are very expensive and therefore only available to a small number of

food service facilities. Ice baths, ice filled stirring paddles and cooling in shallow

containers in walk-in coolers are all affordable. These methodsofcooling will be

expected and monitoring oftemperatures will also be expected. The person in charge

will need to know correct cooling procedures and implement them. During the plan

review process for new food service operations the need for cooling will be examined and

the necessary equipment and policies will be required to comply with the code. Training

ofthe person in charge and food handlers is necessary in order to convey the importance

ofthis rule.

Time alone is now an approved method ofpublic health control (as opposed to

time in conjunction with temperature) when the process is done according to code. Four

hours is allowed fi'om the point in time when food is removed from temperature control,

provided a written procedure is available describing how the food is marked and that the
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food is discarded after 4 hours. For example, cooked rice may be kept at room

temperature for 4 hours ifdocumented. Oriental restaurants will often prefer to keep

cooked rice at room temperature for stir-fi'ying or for sushi. This has been considered a

critical violation in the past. Rice has been implicated in foodborne illness outbreaks

caused by Bacillus cereus due to this common practicez’9 It may appear that this new

code allowance is a step backward in food sanitation. However, it also appears that this

food handling practice has continued even after citation ofcode violation, due to

language barrier and other cultural differences. Ifthe regulator can educate the operator

in the correct way to use time as a control and insist on the required documentation, it

may result in a compromise that is safe and acceptable to both the operator and the

regulatory agency. This has been done recently in Ingham County with oriental and

middle eastern restaurants. Falafel is kept at room temperature for a two hour period at

hmch time at a local middle eastern restaurant and is discarded at the end ofthat period.

These arrangements were documented very recently. It will take time, 6-12 months, to

determine ifthe practice is actually followed, by return visits and inspections ofthese

establishments.

Required cooking temperatures ofsome animal foods has changed. Raw shell

eggs that are broken and prepared to a customer’s order must be cooked to 145° F. for 15

seconds. Other eggs such as batched scrambled eggs must be cooked to 155° F. for 15

seconds. During 1993-1997 Salmonella caused 357 (55%) ofthe 655 reported bacterial

foodborne disease outbreaks with a known etiology (32,000 cases). Approxirmtely half

ofthose were caused by S. enteritidis, associated with shell eggs. S. enteritidis was the

most fiequently reported cause ofoutbreaks and resulted in more deaths than any other
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pathogen. Ofthe 10 persons who died as a result ofS. enteritidis, four were residents of

nursing homes. ‘7 An outbreak caused by S. enteritidis in Ingham Cormty in 1997

associated with undercooked eggs resulted in 21 people becoming ill after eating at a

popular family restaurant.“ Illness with s. enteriditis is considered highly underreported,

and is estimated to cause over 1.4 million cases offoodborne ilhless annually during this

time period (1993-1997). Once these new requirements are in place, the number of

illnesses due to Salmonella should be greatly reduced. In fact, a “progress report” fi'om

the CDC on the Healthy People 2000 states that the number ofoutbreaks ofSalmonella

enteritidis has decreased 22 percent from 77 outbreaks in 1989 to 45 outbreaks in 1998.43

The HP2000 goal was 25 outbreaks. At that time 16 states had adopted the new 1999

Food Code and 23 were in the review process prior to adoption. It appears that the

number ofoutbreaks due to Salmonella will continue to decline as more states adopt the

new code.

Cornminuted meats such as ground beefmust now be cooked to 155°F. for 15

seconds. E. coli 0157:H7 was first identified as a pathogen inl982 in an outbreak of

bloody diarrhea traced to hamburgers for a fast-food chain. It was subsequently shown to

have a reservoir in healthy cattle. During the years 1993-1997 E. coli spp. caused a

reported 84 outbreaks including 3,260 ill people.17 The estimated number oftotal cases of

E.coli 0157:H7 alone for this time period was 73,480 cases per year. 33 Some ofthe

E. coli 0157:H7 cases reported from 1993-1997 were caused by unusual foods such as

apple cider in 1993, apple juice in 1996, leaf lettuce in 1995 and 1996, alfalfa sprouts in

1997. 46 Most illness, however, has been associated with eating undercooked,

contaminated ground beef. The CDC Progress Report for Healthy People 2000 found

28



foodborne infections by E. coli 0157:H7 are down 75 percent from 1987 to 1997."3 This

exceeds the HP 2000 goal ofa 50% reduction. This reduction can be attributed to the

massive public health education campaign resulting from the earlier outbreaks causing

death in young children. Consumer vigilance and food service retailers conforming to the

advisories recommended by the FDA to thoroughly cook burgers has continued to lower

the incidence. Solidifying this requirement in the code will provide a legal basis to

require food service establishments to recognize this hazard.

Demonstration of Knowledge

The code now requires a “person in charge” to be present in a food service at all

times during operation. This person must be able to demonstrate knowledge of

foodborne disease prevention, application ofthe Hazard Analysis Critical Control Point

(HACCP) principles and the requirements ofthe Code.

Consumers may be surprised to know that prior to the adoption ofthis code a food

service operator was legally allowed to open a business without any knowledge offood

safety. A plan review was conducted in accordance with the current food code, including

physical and structural aspects ofthe facility such as plumbing, mechanical, finishes of

floors, walls and ceilings and equipment. The proposed menu was reviewed to determine

suitability ofequipment and storage space requirements for dry goods and refiigerated

foods. Once these plans were approved and the construction was approved at the final

inspection, the facility was approved to operate. The burden ofeducating the food

service operator in food safety issues rested on the sanitarian at the time ofthe final pre-

opening inspection and subsequent inspections when violations were cited.
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Under the new code the person in charge is required to demonstrate knowledge in

any one ofthree different ways:

1. Compliance with the 1999 Food Code;

2. By responding correctly to the inspector’s questions as they relate to the specific

food operation;

3. Becoming certified as a food protection manager who has shown proficiency of

required information through passing a test that is part ofan accredited program.

The implied goal for this requirement is, ofcourse, that this knowledge will be

passed down to the food handling employees in order to ensure safe food handling

practices. None ofthe above measures will guarantee the level of knowledge necessary

to prevent foodborne illness.

Compliance with the code simply means that during a routine unannounced

inspection at some time after the food service has been open and operating, no “critical”

violations are cited. These are the most serious violations most commonly associated

with causing illness. Most routine inspections are conducted during regular hours, but in

between busy meal times, out ofcourtesy to the food service manager. However, critical

violations are more likely to be seen during lunch or dinner “rushes” when there are

greater opportunities for failure in practicing safe food handling techniques. An example

is the grill cook who is responsible for placing a raw burger on the grill, cooking it and

then assembling the burger on a bun with condiments. The opportunities for cross-

contamination ofraw burger juices onto ready-to-eat food items, undercooking, as well as

poor employee hygiene are greatest when the cook is solely responsible for this process

during busy periods. In addition, ifthe employees are not adequately trained or
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supervised, critical violations will continue to occur even ifthe manager or “person in

charge” is determined to be fillly knowledgeable ofthe food code. Therefore, the

reliance on an inspection without critical violations is not a good measure ofthe level of

nmnager food safety knowledge. Further, having a well-trained manager does not fillfill

the intent ofthis code requirement ifthe employees are not well trained or motivated to

follow code requirements. Ifthe inspections were more comprehensive, including

evaluation ofentire food preparation processes before and during meal times, then the

lack ofcritical violations would be a good indicator that the food safety knowledge ofthe

manager is being passed on to the employees and incorporated into practice

Similarly, answering questions pertaining to food safety relevant to the operation

may not cover all aspects ofthe particular food service. There is no standard set of

questions to use when interviewing the person in charge. This process will be largely

subjective, non-uniform and incomplete. The procedures for inspection of food service

establishments are evolving. Sanitarians are encouraged to take a more HACCP type of

approach in their evaluation offood preparation from the time it is delivered to the

facility until it is served. HACCP plans are not required for menu items ofrestaurants, so

this will be a difficult task. Most local health departments lack the resources to

accomplish this task in every food service establishment to the level that will truly

ascertain the knowledge level ofthe person in charge.

Certification offood service managers through an accredited program is the most

reliable measure ofthe level ofknowledge ofthe code. The typical accredited program

includes 12-16 hours oftraining on all aspects offood safety and a standardized test to

pass. Public expectation will be that there is a “certified manager” on site at all times of
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operation. Many ofthe natiorml restaurant chains require certification oftheir

managers. Currently 21 states have laws requiring manager certification ofsome sort,

and more are pending. Although certification ofmanagers is a more reliable measure of

manager knowledge, it still does not guarantee that safe food handling practices will be

passed along to employees.

The FDA, USDA and FSIS, co-lead agencies responsible for the Healthy People

2010 goals, recognize the need for thorough training of retail employees in order to

reduce the number offoodborne illness outbreaks. '2 The food service industry has a

large employee population with high rates ofturnover. Language and literacy barriers as

well as a general lack oftraining pose additional challenges. It may be more ofa hardship

on the smaller businesses that find it difficult to afford the cost ofthe program and the

time away from the business. It is becoming increasingly important for local health

departments to offer training programs that are affordable to food service operators that

cannot afford training from an independent consultant. In addition to manager

certification training, it is also important for local health departments to offer shorter,

simpler comses for food handlers. In some cases interpreters are used as well as written

materials in different languages. These classes can be used as a tool by the food service

managers to incorporate as part oftheir general training, especially ifthere is no

corporate training program already in place.

It is unreasonable to expect compliance with the food code or to expect correct

answers to questions about proper food safety procedures ifthere has not been adequate

training offood service mamgers or employees. Michigan law still allows for the

requirement offood service sanitation certification to be used as an enforcement tool in
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cases ofrepeated non-compliance with the code. This is not common and many months

ofnon-compliance with critical code requirements occur before this intervention is put

into place. A combination ofall three methods ofascertaining rmmager knowledge

would adequately measure the level ofknowledge required. By using all three methods

the intent ofthe code would more likely be fulfilled. Manager knowledge will be tested

in a tangible way through manager certification. The other two methods, actual code

compliance and interviewing the manager on specific practices, will determine ifthat

knowledge is passed on in practice. Many states have required certification and the

general public will expect it as awareness offood safety increases through the public

education efl‘orts catalyzed by the Food Safety Initiative.

Michigan could have required manager certification, but fell short ofthat in the

adoption ofMichigan Food Law 2000. The Presidents Food Safety Initiative of 1997

should have provided enough political backing for this requirement. Funds could have

been appropriated to the state and local health departments to provide for this service

over a reasonable period oftime. Until required at the state or federal level, this

requirement could be picked up by local governmental bodies. In fact, three counties in

Michigan now require manager certification. Hopefully, the remaining counties will

follow suit.

Employee Health controls

The 1999 Food Code requires the person in charge ofa food service facility to

require employees to report illness. Specifically, the employee must report to the

employer any past or present diagnosis ofillness with one ofthe “Big Four” foodborne
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pathogens: Salmonella Typhi, Shigella spp., Escherichia coli 0157:H7 or Hepatitis A

virus. The person in charge must, in turn, report these to the local health department.

These illnesses are separated out because they are especially virulent and infectious. The

“big four” illnesses have historically been linked to transmission by an ill employee

contaminating food. “Typhoid Mary” was a well known example. In the late 1800’s she

worked as a domestic cook for eight families in New York state. Mary became an

asymptomatic carrier ofSalmonella typhi. Twenty-two people in seven ofthose families

became ill with typhoid fever and one died. Later, she changed her name and became

employed as a cook at a maternity hospital where twenty-five people became ill and two

died. If she had worked in a modern day first-food restaurant the results would have been

even more disastrous.

There are close to 300 organisms associated with foodborne illness. Some ofthe

more common symptoms of ilhresses that can be easily spread by food include: diarrhea,

vomiting, fever, jalmdice, sore throat with fever, discharges fi'om the eyes, nose, and

mouth or infected wounds or boils. The symptoms listed are common to foodborne

illnesses transmitted by the hands or respiratory tract ofan infected food handler. The

food service manager must recognize these symptoms and must exclude the ill employee

fi'om working or restrict the employee to non-hazardous duties, depending on the type of

illness and type ofpopulation served ( high-risk or general).

The “big four” are already reportable diseases. There is a system already in place

in the more well-equipped and well-staffed local health departments to help exclude

employees with these diseases from work in a food service. In the Ingham County Health

Department, when a positive laboratory result is received by the Communicable Disease
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Division for pathogens such as Shigella spp., Salmonella, E. coli 0157:H7 or Hepatitis A

virus, the patient is interviewed by a public health nurse. If it is found that the patient

works in a food service establishment, the nurse works with a sanitarian in Environmental

Health to inform the patient and the food service manager that the employee must be

excluded fi'om work until reinstatement is approved by the health department and

physician documentation. Although this approach is effective in some health

departments, there is a possibility ofdelay that may result in the ill employee exposing

the general public to disease. Some health departments lack the infrastructure necessary

for this cooperative effort. In any case, it makes good sense to educate food service

numagers and employees ofthe importance ofreporting these illnesses and the reasons

for excluding the ill employees so the food service manager can more quickly and

effectively prevent exposure ofthe food service environment to the ill employee. The

manager is the front line ofprotection and it is their responsibility to know and

understand the causes and prevention offoodborne illness.

This new code requirement will help to decrease the number ofoutbreaks caused

by the “big four” by catching them earlier than they have been in the past. Shigella is

estimated to be the most common ofthe four, followed by E. coli 0157:H7, Hepatitis A

and S. ophi which is very rare. We should see a decline in foodborne illness outbreaks

caused by this pathogen after this code is in filll effect. In addition, we should see a

decline in other types ofoutbreaks primarily caused by contamination offood by ill

employees such as those caused by Norwalk-like viruses, Salmonella, other E. coli species

and Staphylococcus aureus from infected wounds.
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Controlling Hands as a Vehicle of Contamination

The requirement for hand washing by food handlers is not new. However, there

are more stringent guidelines on the proper procedure in the new code, including a

minimum of20 seconds oflathered scrubbing prior to rinsing.

One ofthe most important and controversial additions to the food code is the

prohibition ofbare-hand contact with ready-to-eat foods except when washing this and

vegetables. Poor personal hygiene is the second most fiequently cited food handling

practice resulting in foodborne illness outbreaks.l "'6’” Pathogens on food handlers’

hands are passed on to the foods they are working with. Ifthis food is ready-to-eat, such

as a sandwich or salad, the food will not be undergoing a subsequent cooking process that

would kill organisms left on the food. Therefore, preventing contact with ready-to-eat

foods should reduce greatly the number ofilhlesses caused by direct contamination of

food. This will be accomplished by providing a barrier between the food and the bare

hands. Examples include the use ofutensils, plastic single-use gloves or deli paper.

These are not substitutes to proper hand washing. To be effective, these barriers must be

used correctly. Employees must be trained to wash hands before and after using gloves.

Care must be taken not to contaminate the gloves while in use and they must never be re-

used.

It is clear that consumers have expected this standard of“no bare-hand contact”

for quite some time considering the number ofcomplaints received by local health

departments. Until now, bare-hand contact was allowed in Michigan. This has been the

most controversial ofchanges to the code in Michigan. Some ofthe food service industry

has had (and is having) a diflicult time conforming to this requirement. Use ofutensils
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and gloves is more awkward than bare-hand use and it will take some time to become

comfortable with these practices. The Michigan Law spells out guidelines that may be

used to develop a written alternative practice and procedure that allows bare-hand under

controlled circumstances. This is a very rigorous set ofguidelines requiring the food

service establishment to be in consistent compliance with the critical requirements ofthe

food code and to conform with approved written HACCP-based operating procedures.

These guidelines were designed to ensure that consumer safety will not be compromised

when bare-hand contact with ready-to-eat foods occm's. Bare-hand contact with ready-to-

eat foods should be the rare exception to the rule.

Shigella spp., Norwalk-like viruses, hepatitis A and Staphylococcus aureus are

some ofthe organisms that are more commonly transferred to foods by direct handling of

foods. Poor food handler hygiene is the second most common documented cause of

outbreaks. The added protection of gloves or utensils (when used correctly) as barriers

between the contaminated hands offood service employees (with less than perfect

hygienic practices) and foods should result in a decrease in incidence offoodborne

illness.

Consumer Advisories

The third most frequently reported cause offoodborne ilhless is inadequate

cooking of foods. The fifth most fi'equent cause is obtaining food from unsafe sources.

The general public has only recently been informed ofsome ofthe risks involved in

eating these foods. In 1995 the CDC, the FDA and several state health departments

collaboratively developed a multi-state surveillance study offood-handling, preparation
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and consumption behaviors associated with foodborne diseases. Data were collected

from questionnaires administered with the 1995 and 1996 Behavioral Risk Factor

Surveillance Systems (BRFSS) in these states. The report indicates that behaviors

associated with foodborne diseases were common. Fifty percent ofrespondents reported

consumption ofundercooked eggs. Twenty percent ofrespondents reported eating pink

hamburgers and eight percent reported eating raw oysters. 54

Another interesting result ofthis study was the observation that there was a direct

positive relationship between the education level and the fi'equency ofeating pink

hamburgers or raw oysters. The prevalence ofconsumption ofpink hamburgers

increased with education (less than grade 12: 12.0%, high school graduate: 16.5% and

any college education: 24%) and also increased with yearly salary (less than $15,000:

11.8%, 315,000-834,999: 17.6%, $35,000-$49,999: 22% and greater tlmn or equal to

$50,000: 28.6%). This contrasts with other findings that persons with higher education

levels are more likely to pursue other health-promoting behaviors such as seat belt use

and abstinence fi'om smoking that persons with lower education levels. This difference

suggests that highly educated persons are still not being educated on the associated risks

or they are choosing to ignore the hazards associated with these behaviors. In any case, it

is important that public education regarding these hazards continue to be emphasized.

The new food code now requires food service establishments to include a

“consumer advisory” in the menu (or other easily visible place) for ready-to-eat animal

foods that they choose to serve raw, undercooked or not otherwise processed to eliminate

disease causing organisms and poses a significant risk. It is a customer’s right to know if

foods served at a restaurant may not be safe to eat. A food-safety survey of2,197
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homemakers found a high reliance on government inspection for the prevention of

bacterial contamination ofraw meat and poultry, underrating their responsrbility for safe

food-handling and preparation practices.l Similarly, restaurant patrons believe that since

restaurants are inspected, the food served may be considered safe to eat. The food code

stops short ofprohibiting raw or undercooked animal foods from being served, except for

those establishments serving high-risk populations. The general population is not ready

to give up some ofthese undercooked food items. Therefore, in order to leave the choice

up to the consumer and at the same time provide them with accurate information, the

requirement for an advisory makes sense.

An example ofan advisory is the placement ofan asterisk (*) next to the menu

item “hamburger” with a footnote reading “Can be cooked rare or to order. Consuming

raw or undercooked beefmay increase your risk offoodborne illness, especially ifyou

have certain medical conditions.” The more the public sees this reminder in the menus of

their favorite restaurants, the more educated they will become. The result will be a

continued decrease in the incidence offoodborne illness caused by undercooked animal

foods.

Conclusion

The science-based knowledge gained by the interpretation ofdata item years

worth of surveillance for foodborne illness outbreaks is already proving to affect a

decline in certain types offoodborne illnesses. This cycle of surveillance, epidemiologic

investigation and the institution ofprevention measures must continue. The continually

improving surveillance systems described earlier will more accurately measure the
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burden offoodborne illness in the United States. In addition, the epidemiology of

foodborne illness outbreaks is changing. New pathogens are emerging along with new

vehicles oftransmission. Surveillance has never been more important in determining

how to control foodborne illness. The evolution ofthe FDA Food Code is the result of

diligent analysis made possible by the cooperation and collaboration of local health

departments’ investigations and reporting ofoutbreaks.

The adoption ofthis code is an outstanding improvement fiom the former code

used by the State ofMichigan. The five public health interventions introduced in the new

food code clearly address the most reported causes offoodborne illness outbreaks.

Excluding ill employees from food service operations and limiting bare-lmnd contact

with foods will prevent spread of foodborne illness organisms to foods eaten by the

public. Applying the new temperature requirements will kill pathogenic organisms in

raw animal foods and will prevent the grth of incidental contaminants that would

result in illness. Consumer advisories will educate the general public to make better

choices when considering eating raw or undercooked animal foods.

None ofthe above objectives will be realized without adequate training offood

service managers. The requirement in the new food code for demonstration of

knowledge is an important addition to the code. However, the code does not go far

enough to meet this objective. As discussed earlier, the method for assessing knowledge

ofa “person in charge” is too subjective, non-uniform and incomplete. The first step in

ensuring food service sanitation practices is to be sure the manager is well educated on

these matters. Ifthe manager is not knowledgeable ofthe code requirements, then there

carmot be an expectation that the employees will follow through with the practices
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required. In order to protect the public health we should not be relying on voluntary

enrollment in an accredited program run by private industry. The number offood safety

manager certification training programs is rapidly growing. Many food service chains

and individual restaurants are acquiring training from these resources. More and more

local health departments are offering the same training at a lower cost. In order to offer

this service, local health departments must have adequate funding to provide and train

stafl‘to fulfill this service. The food service support industries are also responding to the

need. Food service equipment and food suppliers are now offering certified training

programs to their clients. Some ofthe larger restaurant corporations hire their own food

service safety specialists to train their own managers. The National Restaurant

Association and affiliated state chapters support and publish the “Serv Safe” Training

Program which has been used by all the above industries.

The Michigan Food Law has fallen short ofrequiring mandatory food safety

training. However, several states are in similar situations. They have adopted the new

FDA code but do not require above that, mandatory training. Instead, localities, either

cities or counties have adopted ordinances requiring manager certification. This is still a

possibility in Michigan. If it appears that food service establishments are not voluntarily

becoming “certified” and there is still a lack ofconformity with the code, Ingham County

may attempt to pass an ordinance requiring certification ofmanagers.
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CHAPTER 3

DEVELOPMENT OF THE ICHD FOODBORNE ILLNESS INVESTIGATION

PROTOCOL

The Role of ICHD in FoodBorne Illness Investigation

Foodborne illness outbreaks have been investigated by Ingham County Health

Department (ICHD) for many years in the compliance ofthe Michigan Public Health

Code, Act 368, PA. of 1978. Two divisions have been involved in these investigations.

The Communicable Disease Division (CD) ofIngham County Health Department is

responsible for the surveillance ofInfectious Disease within Ingham County. Whenever a

food service establishment is implicated in any oftheir cases interviewed, the

Environmental Health Division (El-I) is consulted. The food service establishment may

be either a place ofemployment for the case or may be a suspected source ofthe

infection. In addition, ifan ilhress or outbreak is suspected to be caused fiom food and

no food service establishment is implicated, the Environmental Health Division will also

be consulted.

For many years these two divisions ofIngham County Health Department have

worked together to investigate foodborne illness outbreaks. The expertise possessed by

each division has been invaluable in the professional teamwork approach used to

investigate outbreaks. In recent years the knowledge base in these two divisions has

overlapped somewhat due to the cooperative cross-training between the two divisions.

This has provided a greater assurance that foodborne outbreaks are investigated as

thoroughly and professionally as possible.
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The Public Health Nurses in CD routinely monitor infectious disease. They have a

working knowledge ofcommon communicable disease, including diseases spread by

foods, the clinical presentation and the incubation periods involved. They are very

knowledgeable and experienced in the task of interviewing clients. Training is necessary

in order to interview clients with or without a questionnaire to provide uniform and

standard results. Requisition forms for laboratory testing of patient specimens and

foods are completed by CD prior to collection ofspecimens and subsequent delivery to

the Michigan Department ofCommunity Health Laboratory.

The Registered Sanitarians in EH have received specialized training in the area of

food service sanitation. Knowledge ofthe microbiology offoodborne pathogens is

necessary in educating food service managers in area offood safety. There are nearly

300 known foodborne pathogens and new pathogens are emerging constantly. The

science involved ill the control ofthese pathogens is also changing. The Sanitarian must

be educated constantly to keep up. The Sanitarians spend many hours each week

inspecting food services. They are very knowledgeable of situations and conditions that

would cause foodborne illness, such as poor employee hygiene, improper cooling and

heating of potentially hazardous foods, cold and hot-holding practices ofpotentially

hazardous foods, cross-contamination, etc. This knowledge is necessary in the

investigation ofoutbreaks in order to determine the vehicle and improper food handling

techniques responsible for the outbreak. The rapport developed between the Sanitarian

and the foodservice manager is also important in order to effectively educate the

rmnager in future prevention offoodborne illness. Follow-up by the Sanitarian is

necessary in order to help ensure that changes are made in faulty food handling.
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Collaboration on the Writing of a Protocol

Early in 1998 the Divisions ofCommunicable Disease and Environmental Health

were charged by the Health Ofiicer to develop a written protocol for investigation of

foodborne outbreaks. Prior to that date the association ofthe two divisions was more

informal causing some confusion at times over which division would do certain tasks.

In an effort to solve this problem and to work more efiiciently during the flurry ofan

outbreak investigation, several members ofeach division met on 1-28-1998 including the

supervisors ofeach division to discuss the development ofa protocol for foodborne

illness investigation. Two Public Health Nurses and two Registered Sanitarians

(including the author ofthis paper) were chosen to work on the cormnittee that would

write the protocol. The two Sanitarians were (not coincidentally) working on their

Masters Degrees in Epidemiology at Michigan State University at the time. Their

experience and knowledge gained in the area ofepidemiological analysis were very

helpful in developing a protocol.

Over the next several months this committee met to discuss all aspects ofthe

protocol after dividing up the responsibilities for each section. Periodically, the

document was circulated among the two staffs for comments. Although this committee’s

final draft was completed late in 1998, the protocol remains a “ 'ving” document that has

already been modified since that date.” Revised MPRs (State ofMichigan minimum

program requirements)37 will require some modification and it will continue to be

updated as the science involved is also changing.

The format used for the document was the standard format used for many ofthe

protocols within the ICHD consisting ofthe “ se”, “Policy Statement” and



“Standard” written prior to the body of the document. The body ofthe document is an

outline ofthe investigation guidelines. An appendix includes a telephone list, forms

used, supporting documents and a glossary.

Purpose

In this section background is provided on the legal basis for intervention by the

ICHD as well as the objectives in the investigation of foodborne illness outbreaks. The

current Public Health Code at that time was the Michigan Public Health Code, Act 368,

PA. of 1978, as amended, Sections 12912 and 2422 which states that the local health

department is responsible for investigating all suspected and confirmed foodborne related

outbreaks involving Ingham County residents or facilities. The “Purpose” also stresses

the importance of initiating the investigation as soon as possible in order to identify the

source ofa potentially life-threatening situation. Prompt action will allow appropriate

interventions to be put into place in order to protect the public health.

Policy Statement

This section is standard in all ICHD protocol documents. It simply states that all

Ingham County Health Department employees will follow the guidelines for suspected

and confirmed foodborne outbreaks.

Standard

This statement is also standard in all ICHD protocol documents. It is a

commitment to “achieve and maintain a performance level ofemployees at ICHD

through a systematic process which protects the health and well being ofthe residents of
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Ingham County”. This document will provide a means to investigate outbreaks in a

consistent and professional manner.

Guidelines for Outbreak Investigation

510%

Section 1 covers the initial surveillance stage of foodborne illness or outbreak

situations. This is a very important stage. In the past, some outbreaks may have been

undiscovered due to a lack ofattention at this point. When a call is received fiom the

public reporting an illness suspected ofbeing a foodborne illness it could be directed to

either the oflice ofEnvironmental Health or the office ofCommunicable Disease. There

must be a system in place that assures that EH is notified immediately ifa commercial

food service is implicated. The clerical staffofboth divisions must have clear guidelines

on referring these calls to the appropriate staffmembers in order for to effectively

determine ifthere is an outbreak. It is also important that the pertinent information be

recorded on the correct form. Section I is divided into two parts, clearly defining the

responsibilities ofeach division when a report is called in.

In Environrnenta] Health , these calls are usually from a member ofthe public

who is reporting their own illness suspected to have been caused by eating food at a

particular food service establishment. When such a call is received by a clerk, it is

directed to the Sanitarian who is responsible for the geographic area the food service is

in. Ifthe Sanitarian is unavailable and the call is forwarded to an answering machine, it

maynotbehandledinatimelyfashion. InitiallyitwaswrittenthattheareaSanitarian

would be paged, but after input fi'om the Supervisor it was decided that the clerk would



collect essential information on a short form, “Clerical Ilhless Reporting Form” and give

this form to the Sanitarian as well as a copy to the Supervisor. The Supervisor would

then be able to re-delegate or take other appropriate action if necessary in the absence of

the area Sanitarian.

The next step is collecting the information necessary fi'om the complainant in

order to determine ifan outbreak is occurring. On the day the complaint is received, the

“Foodborne Illness Form” is completed by the Sanitarian. In addition to demographic

information the complaint is summarized. The complainant is asked several questions

pertaining to the illness, such as: how many were ill, ifthey were seen by a physician,

who the physician was, other group meals eaten within 72 hours, onset date and time,

date and time the meal was eaten, duration ofillness, symptoms, other people who ate

with them and then a complete three day food history fi'om two days before onset through

the day ofonset of illness.

The Sanitarian would then call the food service establishment implicated to

discuss the complaint and ask ifthey had received any other complaints. The manager

would be asked to contact us immediately ifthey received any similar complaints.

The Sanitarian would then enter information about the complaint into an “Alert

Log” posted outside the Supervisor’s office. This is the master compilation ofall

suspected foodborne illness complaints received in Ingham County and serves as the

primary record offoodborne illness surveillance at ICHD. It is a line listing of

abbreviated information including Sanitarian’s initials, complaint number, date received,

onset date, number ill, predominant symptoms, alleged suspect food and eating places

other than home in the three days prior to illness. When a complaint is recorded,
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previous entries are reviewed for relevance to the current case. In addition, a short

summary is written on a bulletin board seen daily by all Sanitarians that will alert all area

Sanitarians ofthe report.

The file for the establishment implicated may be reviewed for more information

on compliance, past complaints, manager’s name and phone number, etc.

The original Foodborne Illness Form is placed in the food service establishment file and a

copy is sent to the Food Sanitation Section ofMichigan Department ofAgriculture.

Occasionally a complaint about a possible foodborne illness item a commercial

food service will be received by the CD office. The clerk will transfer the call to EH

Division. Occasionally a possrble foodborne illness will be reported directly to a CD

nurse. The nurse will fill out the Foodborne Illness Form and provide a copy to the area

Sanitarian in EH. The nurse will then enter the appropriate information into the “Alert

Log”. Sometimes foodborne illness is recognized through the passive surveillance

system. During the course ofa routine enteric illness case investigation by a CD nurse,

the patronage ofa commercial food service is mentioned during the typical incubation

period for that disease. In this case also, the nurse will fill out a Foodborne Illness Form

and provide a copy to the area Sanitarian and enter information into the “Alert Log”.

If all the above steps are followed, it would be highly unusual for a foodborne

illness to be missed or for an outbreak to be unrecognized due to lack ofproper

notification ofthe Sanitarian. Proper recording and notification ofthese calls will result

in timely decisions on whether an outbreak is occurring or has occurred.
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Section H

Section H covers the definition ofan outbreak. Further investigation is not

initiated unless the illness reported is determined to be an outbreak. An outbreak is

oficially determined when two or more unrelated persons have the same condition, or

Similar symptoms with a time, place and person association between them. The definition

ofthe term “unrelated” was debated. After consultation with MDA it was concluded that

persons were considered related if they lived in the same household. For example, iftwo

co-workers both became ill after eating at the same restaurant together, they would be

considered unrelated. Likewise, iftwo fratemity brothers living in the same fiaternity

house both become ill after sharing a meal at a restaurant, they would be considered

related. Along with the definition given in IAMFES Procedures to Investigatg

Foodborne Riggs exceptions include single cases ofsuspected botulisrn, mushroom

poisoning, ciguatera, paralytic shellfish poisoning, typhoid fever, other rare diseases, or a

case ofa disease that can be definitely related to ingestion ofa food. These exceptions

are considered incidents offoodborne illness that warrant immediate further

investigation.” Once it is determined that a foodborne outbreak has occurred (or an

incident ofone ofthe exceptions listed), outbreak investigation activities are initiated.

Section HI

Section IH delineates the steps involved ill initiating investigations. First, the

supervisors in EH and CD must be informed that an outbreak has been identified. Ifone

ofthem are not available, the next in charge should be notified. These supervisors and

Medical Director (if available) will confer about the advisability of initiating a full
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investigation. Once this is approved the two divisions will work together to conduct the

investigation.

Ifthere is a suspected food item it should be set aside for collection as a specimen

at a later time. The manager ofthe food service establishment will be directed to mark

the food item and keep it refrigerated until it is picked up for delivery to the laboratory.

Ifthere are any other control measures that could be taken to halt an ongoing outbreak

they should also be done. For instance, ifcomplaints are continuing to be reported of

illness after eating at a particular food service, the food service may need to be closed

until the cause has been identified.

Other agencies must be notified at this time. Michigan Department of

Community Health and Michigan Department ofAgriculture Food Sanitation Division

work together in state-wide surveillance offoodborne illness and may be able to track

clusters ofoutbreaks not seen on a local level. Ifoutbreak related specimens, either stool

samples or food samples are available, MDCH Division ofLaboratory Services must be

contacted for approval prior to testing. A phone list was compiled and has been attached

as an appendix for easy reference.

Section IV

Section IV outlines the investigation process. Once an outbreak has been

identified, a meeting is held including administrative staff, EH and CD personnel. It is at

this meting that the following assignments are made:

Staffmembers from each division will be designated to work on the investigation

to work as a team. Lead investigators will be assigned from each division. These lead
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persons will be responsible for assigning tasks to other team members throughout the

investigation as they become necessary in consultation with the supervisors. They will

also jointly complete the summary report at the end ofthe investigation.

A preliminary case definition will be determined at the initial meeting. The most

pronounced symptom (usually diarrhea or vomiting) should be included along with a

reasormble incubation period fiom the time ofcommon exposure.27 For example, a case

of gastroenteritis may be defined as a person who was at risk or exposed to the implicated

food or meal and developed diarrhea within a specified period oftime. The case

definition will become more well-defined as the investigation proceeds.

An initial hypothesis is formed based on preliminary information. Referring to a

manual such as IAMFES or Benenson’s Control ofCommunicable Diseases, onset times

ofthe predominant symptoms as well as the symptoms themselves will provide clues to

narrow down the possibilities oforganisms responsible for the outbreak. As much as

possible the hypothesis should explain the most likely type ofillness, the most likely food

involved, where and by what manner the food may have become contaminated. The

hypothesis will become more well-defined as the investigation continues. Before the

initial meeting is over, assignments must be made for both EH and CD personnel. The

clerical staffmust be informed ofthe outbreak and directed to forward all calls that come

in regarding the outbreak to a designated staffmember. These calls may be additional

cases reporting illness or persons concerned about potential exposure or they may be calls

item the media. Plans must be made to handle the different type ofcalls that may come

in.
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The CD oflice will be responsible for the preparation of stool specimen

containers so stafi'fi'om CD must be assigned to this task. Procedures for assembling

these client mailable specimen kits can be found in the appendix. Included in this kit will

be instructions for the client on how to collect the specimen and mail it in. Staff

members (usually including clerical stafi) will be assigned to assemble these kits and

various other staffmembers (fi'om either division) will be assigned to deliver them to

clients. In ICHD the EH division employs more field staffthan CD so EH usually

delivers specimen containers. MDCH laboratory must approve testing ofthe specimens

prior to delivery to the lab. The EH office will be responsible for obtaining and

submitting food specimens so this task must be delegated. Directions for these

procedures are also included in the appendix. The MDCH laboratory will not accept food

samples miless prior arrangements have been made.

A menu or list ofall food and beverage items served at the event must be

obtained. This list must be as complete as possrble. It is very difficult to add items to a

questionnaire at a later time. This task could be done during a site visit. However, it is

often more efficient to get a list started by phone or fax by stafl‘members working on the

questionnaire. The field Sanitarian or Nurse could then confirm the menu when they are

on site at the food service establishment.

Astafi'membermustbeassignedto obtainalistofallpersons exposedto the

suspect meal must be obtained. Attendance lists, reservation lists, credit card receipts or

a roster ofusual clientele may be used to help make the list as complete as possible.

Stafl‘members must be assigned to develop a questionnaire, conduct interviews

and enter data onto Epi-Info statistical program for analysis. '0 A sample ofthe
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questionnaire is in the appendix ofthe protocol. It should include demographic

information, the health ofthe individual, foods eaten, date and time ofmeal and their

willingness to submit a stool specimen if asked. The questionnaire may need to be

changed and updated as new information is obtained or ifadditional analysis is necessary.

Both ill and well clients will be interviewed using this questionnaire. Interviewers will

be directed by a lead person on how to conduct the interview in a consistent and non-

biased manner. Clients may be re-interviewed as warranted by progress and resolution of

the outbreak.

As information on individual incubation periods become available, an epidemic

curve must be plotted. One ofthe team members working with this information should

be assigned the “epi curve”. This graph will have as its X-axis the time ofonset in hours

or days and will have the number of ill people as its Y-axis.

Follow-up meetings will be scheduled for team members in order to update the

whole team on the progress made on the investigation. The preliminary case definition

truly be revised to more accurately reflect the situation. The study design will be

determined based on the information available and the results ofcase-finding activities.

Control measures may be re-evaluated and changed ifnecessary. The team will review

the information received fi'om the environmental inspection (outlined below) and results

fiom the Epi-Info analysis and make any changes necessary to the hypothesis.

Section V

Section V describes the environmental inspection or “site visit”. This was

included as a separate section because it is usually done at the same time section IV is
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taking place at the office. It is considered an important part ofthe overall investigation

because this physical investigation will usually provide clues to the mystery ofhow the

foodborne outbreak began. It is preferable that the area Sanitarian perform this

inspection along with a nurse from CD. The Sanitarian has a pre-established rapport with

the manager which is helpful in this stressful situation. At Ingham County our policy has

always been to have more ofan educational relationship with food service managers than

a strictly regulatory one. In addition to having a second set of “eyes”, the nurse’s

presence is helpful in obtaining inforrmtion on sick employees and answering questions

they are more experienced with answering.

Guidelines for the Environmental Investigation can be found in the appendix of

the protocol. The manager should already have been called to alert him or her ofthe

outbreak. Ifthe outbreak appears to be limited and no more cases are calling in, it is

actually preferable for the food service to stay open. Routine operations can then be

observed and more clues may be found regarding the source ofthe outbreak.

The manager should be asked again if any reports of illness were received by the

food service establishment. If so, names and phone numbers must be obtained. They

should also be asked ifany customers were ill in the restaurant around the time ofthe

alleged meal or ifany employees were ill during that time. Employee work attendance

records should be checked by the manager and any employees reporting ill during the

week prior to and the week ofthe suspect meal should be reported to the Sanitarian.

These employees will be interviewed to determine if their illness meets the case

definition or ifthey may be a poss1ble source.
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Specific information about the meal should be obtained, including number of

meals served ofthe suspected food. Ifany ofthe food is left from the suspect meal, the

food items will be tagged or labeled to identify it as a specimen and must remain

refiigerated. The manager must be notified that this is a hold order for possrble delivery

to the MDCH laboratory. A written notice must be left with the owner or manager.

The inspection ofthe facility must be tailored to the type offood service and the

foods initially implicated in the outbreak. There are some elements of investigation that

should always be included:

1. Check personal hygiene offood handlers. Observe hand washing practices, if

they are wearing bandages or have any open sores, etc.

Check the producer and supplier ofthe suspect food product. Record any

information that may be important if a trace back is required.

. Check food handling and preparation practices ofthe suspect food product from

delivery to actual service to the customer.

Check time/temperature relationships ofthe following: thawing, preparation,

cooking, display, storage, cooling, reheating. Pay close attention to foods

implicated in outbreak.

Check ifthere were any problems with refiigeration or power outages at the time

ofthe complaint.

Check for food additives used.

Check for contamination by vermin such as mice or cockroaches.
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8. Ifthe facility has an on-site sewage disposal system or well, these must be

evaluated. A water sample must be taken for bacterial and chemical analysis if

there is a well.

After the inspection is completed, the manager must be provided with a complete

report documenting the investigation. Ifnecessary, the field Sanitarian or Nurse may call

a lead person back at the office to report any pertinent findings or information that would

be useful immediately instead ofwaiting to return to the oflice.

W

Section VI states that active surveillance including area ambulatory health care

centers and emergency rooms may be necessary depending on the scope ofthe outbreak

at the discretion ofthe Medical Director.

Section VII

Section VII describes the activities involved with the surmnary report ofthe

investigation. The format to follow for the final report is included in the appendix ofthe

protocol. The lead persons ofthe investigation from both CD and EH will collaborate in

the writing ofthis report. The scientific format includes four sections: Introduction,

Methods, Results and Discussion. The Department ofAgriculture has requested this '

specific format and would like it to be approximately 2-3 pages ofnarrative and 2-3

tables or graphs.

The Introduction will give a briefdescription ofthe outbreak. It will explain why

the investigation was done and who was involved in the investigation.

56



The Methods section will be ofmore detail and will include epidemiological

methods and field investigation methods. In this version ofthe protocol the laboratory

methods are included in the field methods. Under Epidemiologic Methods the following

will be summarized: Case definition, Study Design, Case and Control selection

techniques, Questionnaire procedures, Interview technique and analysis methods. Under

Field Investigation Methods the following will be summarized: Food sampling

technique, Client specimen collection technique, Laboratory methods used, Scope offood

service inspection and employee interview technique.

The Results section will include only the following pertinent data: Graphs and

tables including the epidemic curve graph, an attack rate table, a food-specific attack rate

table and/or any other important visual aid. It should also include a description of

findings from interviews, the field investigation, laboratory results and the data analysis.

The Discussion will explain the data, draw conclusions and make

recommendations for prevention offoodborne illness. Rarely do all the lab results and

field investigation results positively confirm a causative link between a food item and

illness. Conclusions must be made with the inforrmtion available.

After the draft copy is completed, corrections are made and the draft is circulated

to the other team members for review. The comments are collect and final clmnges

made. The Final report is than filed in the food service establishment’s official file in the

EH Division. All confidential interview information and laboratory reports will be filed

in the CD Division. Copies are also distributed to the following people: Medical

Director ofICHD, Health Officer ofICHD, EH and CD supervisors, Michigan

Department ofAgriculture and the Michigan Department ofCommunity Health.
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CHAPTER 4

AN OUTBREAK OF FOODBORNE ILLNESS

Introduction

The Ingham County Health Department (ICHD) was notified on May 5, 1998 by

Michigan State University (MSU) Department ofPublic Safety (DPS), Safety and Public

Health Division ofa potential foodborne illness outbreak. A woman who worked at an

MSU dormitory cafeteria reported directly to the MSU Registered Sanitarian at DPS that

her boyfriend and her brother became ill after eating a meal for a banquet at the Kellogg

Center on May 3, 1998. Supervisory personnel for the MSU dormitory cafeterias have

benefited greatly from the good rapport with the Department ofPublic Safety Sanitarians.

In addition to providing a regulatory oversight service the DPS sanitarian regularly offers

training sessions for food service personnel. The cafeteria employee who reported the

illnesses therefore knew to report the illnesses to DPS. Kellogg Center was contacted by

the sanitarian to request booking information for banquets held that day. A banquet meal

for 190 of MSU Minority Afl'airs staffand students was served at Kellogg Center on

May 3, 1998 at 4:30 pm. When the Oflice ofMinority Affairs was contacted to obtain

the guest list, the sanitarian was informed ofan employee ofthe department had also

become ill after attending the banquet. The initial report to Ingham County Health

Department included these three unrelated persons ill with enteric symptoms who ate the

banquet meal. The definition ofan outbreak was met (Two or more unrelated persons

having the same clinical features as well as a time, place or person association ).
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Supervisors ofthe Environmental Health Division and the Communicable Disease

Division were notified. The investigation process was initiated. Several meetings were

held including members ofall three agencies in a teamwork approach to accomplish the

tasks described below using professional, efficient and well-organized methods.

Methods

Environmental Investiggtion Methods

A joint environmental inspection was performed by staff fi'om MSU Public Safety

and ICHD Environmental Health Division in the afternoon ofMay 5, 1998. The executive

chefofKellogg Center was consulted. The menu and recipes for the banquet meal were

provided. Chicken was the main entrée for the banquet. The chefindicated that two

servings ofthe chicken AuGratin were leftover and available. These were marked and held

under refiigeration until they could be picked up for delivery to the Michigan Department of

Community Health (MDCH) laboratory for testing.

The environmental investigation was performed by two Registered Sanitarians.

Accompanying them were the executive chefand sons chefofKellogg Center. General

operational procedures were reviewed with the chef, including hot and cold holding

temperatures, food handling and storing practices. Employee hygiene practices were

reviewed including proper hand washing. The specific food preparation procedures used for

this pmicular banquet meal were studied. In addition, a list ofemployees who were absent

from work due to illness within the previous two weeks was obtained from the executive

chef.
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Epidemiological Methods

Case Definition

During the first outbreak meeting on May 6, a “working” case definition was

formulated. A case was any person who consumed the meal served at the Kellogg Center

Banquet for MSU Minority Affairs on May 3, 1998 who had onset ofabdominal

cramping and diarrheal illness within 36 hours ofthe suspect meal or laboratory

confirmation ofan enteric condition within 36 hours ofthe meal.

I_r_1_terview Process

The MSU Minority Affairs Office was contacted by MSU DPS and a guest list

was provided for the May 3 banquet and faxed over to ICHD Communicable Disease

Division. A questionnaire was developed by members ofboth ICHD divisions based on

the menu provided by Kellogg Center. It was determined that the team would attempt to

interview all ofthose people attending the banquet in order to find both ill and well

people (cases and controls). Telephone numbers for the attendees were provided by the

MSU DPS and included local and home town (when listed) numbers. The interview

process was delegated to four public health nurses from the Communicable Disease

Division and one registered Sanitarian who worked as a team to contact and interview all

attendees ofthe banquet. The interviewers were provided with a standard and uniform

methodology for conducting the interviews. The data obtained from the interviews was

designed to be entered into the Epi-Info (version 6) statistical analysis program from

Centers for Disease Control.
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Employees who had been ill were interviewed in order to ascertain whether or not

they had any enteric illness during the two weeks prior to the outbreak. All persons

interviewed were asked ifthey would be willing to submit stool specimens.

By the fourth day ofthe investigation a total of69 ofthe 190 attendees ofthe

banquet were interviewed. Local campus telephone numbers as well as home town

numbers were used. Attempts to reach the remainder ofthe students failed. No further

attempts were made once the team determined that we had enough ill and well people to

continue with the investigation.

A_n_a_lysis Methods

Epi-Info (6) software was utilized to calculate fiequencies, attack rate, chi square

and statistical significance ofresults for a case-control study. Generally, for foodborne

illness outbreaks a case-control approach is used when all ofthose at risk cannot be

identified or only a pr0portion of ill persons and well persons can be interviewed about

their exposures. A cohort study would be done ifthe entire group at the event is known

and interviewed about illness and exposure.27 Only 69 out ofthe 190 attendees could be

reached for an interview, so the case-control study was chosen. All attendees interviewed

that were well became the controls.

Laboratory Investigation Methods

Stool Specimen Collection and Testm'g

After studying the onset times as well as the symptoms ofthe cases, it was

decided that testing for Clostridium perfringens and Bacillus cereus be conducted along

with the standard enteric pathogen testing so the necessary forms were completed for this

special request. Patient mailable specimen kits were utilized. Instructions for collection
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were provided in the kits along with the laboratory request forms. Ten cases had agreed

to submitting stool specimens by May 6. MSU DPS staff delivered specimen kits to

these people during the afternoon ofMay 6, 1998. They would then mail them to MDCH

laboratory for analysis. None ofthe ill people had required medical attention and no

specimens were obtained from them prior to this point. Standard plate counts were

conducted for C. perfringens, B. cereus and the standard enteric panel.”39

Food Smirnen Collection a_nd Testing

The food samples were also delivered by MSU staffto MDCH laboratory for

analysis on May 6. Testing for B. cereus and C. perfiingens was requested in addition to

the standard enteric testing. For C. perfi'ingens a standard plate count on tryptose-

sulfite-cycloserine (TSC) agar plates is conducted.39 An isolation of 105/gm is required

for confirmation.” In addition, a test to detect C. pery‘ringens enterotoxin is performed.’0

This is a reversed passive latex agglutination test. This technique enables soluble antigen

such as the diarrhea] enterotoxin to be detected in an agglutination assay. In a standard

agglutination assay, soluble antibody reacts with particulate antigen such as bacterial

cells.

For B. cereus a standard plate count on mannitol-egg yolk-polymyxin (MYP) agar

plates is conducted.38 The same number ofcells (105/gm) are required for confirmation

ofB.cereus.” In addition, a test to detect the B. cereus enterotoxin is done. This is also

a reversed passive latex agglutination test.49
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Results

Environmental Investigation

General Practices

The field inspection on May 5 performed by two Sanitarians (one from ICHD,

one from MSU) took approximately 1‘/2 hours. Both the Executive Chefand the Sous

Chefattended.

Temperatures ofrefrigeration units appeared to be acceptable with temperatures

reading 38-44° F. The baine-marie for hot food holding was set at 190° F. and the foods

held in the unit were above 140° F.

Storage practices ofcold foods and temperatures were monitored. Individual

portions ofcooked food items placed in single layers on sheet trays in walk-in coolers

was noted. This is an acceptable cooling practice.

The potential for cross contamination was noted with raw beef stored below raw

chicken and raw sausage patties stored on top ofcooked potatoes. Open containers of

sheet trays ofchicken breast were noted with parchment paper or toweling on top of

them.

Inadequate cooling offood products prior to cold storage in a large container was

observed A five gallon container ofchicken minestrone soup was marked 5-5-98 as a

preparation date with no time given. The temperature ofthe soup was fi'om 50-60° F.

The chefindicated that ice baths are commonly used to cool soups but no cooling wands

were used (ice filled plastic stirring wands). He estimated that the soup was prepared

late that morning.
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Proper hand washing was found to be an issue. At least two sinks were blocked

by carts, empty boxes or clean dish racks. Hand wash sinks were supplied with paper

towel and liquid hand soap. The use ofthe hand wash sinks was questionable. No food

preparation employee was observed washing their hands during the inspection. One of

the sanitarians observed employees rinsing their hands at food preparation sinks several

times. He also observed am employee lick his fingers and use a common towel to wipe

his face, then lay the towel back down on the preparation area at the grill station. The

employee failed to wash his hands prior to continuing food preparation. Plastic gloves

are used by food preparation employees regularly. However, some bare-hand contact of

food was noted. Strict personal hygiene was discussed with the chefs, including the

importance ofthorough hand washing.

Practices Smific to the Outbreak

There was a set menu for the banquet. The choices included either a Chicken

AuGratin entree or a Vegetarian Strudel entree. The recipes for the meal and specific

procedures for the Chicken AuGratin were scrutinized. Chicken breasts were seasoned

and sauteed lightly on both sides and then placed on sheet trays to cool in the walk-in

cooler the day before serving. The vegetable mixture ofmushrooms, leeks, red peppers

and green peppers were cut up the day prior to serving. The parmesan cream sauce

consisting ofwhipping cream, white wine, parmesan cheese, bay leaf, salt, pepper, roux,

cayenne pepper and chopped fiesh basil was prepared the day prior to service as well.

The four gallon batch was then cooled in the walk-in cooler. The chef indicated that it

should have been quickly cooled in a water bath, but no temperature record was kept. He

could not be sure that the sauce was properly cooled. On the day of service the chicken



breasts were taken out ofthe cooler and baked for approximately 25 minutes at 325° F.

until the internal temperature reached 165° F. The vegetables were sauteed and placed on

the cooked chicken, topped with warmed parmesan cream sauce, parmesan cheese/bread

mix and briefly broiled just before serving.

Epidemiological Results

Ofthe 69 attendees that were contacted, 35 met the case definition. They had all

attended the banquet on May 3, 1998 and had onset ofcramping and/or diarrhea within

36 hours ofthe meal. The remaining attendees interviewed who were not ill became the

controls for the study. The breakdown ofsymptoms was as follows: Diarrhea: 91.7%,

Crarnping: 63.9%, Vomiting: 5.6%, Fever: 2.8%. The median onset time was 10 hours

with a range of2-24 hours. (See Figure 6)
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Table 4. Summary or Food Specific Attack Rates, Odds Ratios, x2 and p-values

KelloggCenter Outbreak — May 1998
  

Ate Did Not Eat

Food ILL Total AR ILL Total AR OR 95%CL x2 p

% %

Chicken 35 64 55 0 5 0 5.6 .025

Veg. Strud 3 7 43 32 62 52 0.7 .11,4.2 0.19 .483

Potatoes 33 63 52 2 6 33 2.2 31,19 0.80 .323

Gr. Beans 27 50 54 8 19 42 1.6 .49,5.4 0.78 .377

Rolls 28 57 49 7 12 58 0.69 .16,2.9 0.34 .562

Red Pepper 3 9 33 31 59 52 0.45 .08,2.4 1.15 .238

Salad 30 58 52 5 11 45 1.3 .30,5.7 0.15 .703

Ranch Dr 22 43 5] 13 26 50 1.05 .35,3.] 0.0] .925

Italian Dr 8 l3 6] 27 56 48 1.72 .43,7.l 0.75 .387

Cheesecake 3 l 6] 51 4 8 50 1.03 . 19,5.6 0.0 .63

Water 34 63 54 l 6 17 5.86 59,143 3.0 .09

Soft Drink 19 40 47 16 29 55 0.74 .25,1.9 0.40 .529

Tea 3 4 75 32 65 49 3.09 .26,83 1.00 .318

Cofiee 3 14 21 32 55 58 0.2 .04,.90 6.0 .014

Milk 0 l 0 35 68 5 ] l .0 .493    
The overall ilhress attack rate was 50.7% (35/69). See Table 4 for food-specific

attack rates. Notable was the attack rate for those who ate the chicken entree which was

55% (35/64). The attack rate for those who did not eat the chicken entree was 0%.

Using Epi-Info software, the only food item with a positive association with

illness was the chicken entree with a p-value of .025 ( Fisher’s Exact Test). The odds

ratio could not be calculated due to the fact that one cell in the table was 0 (0 people were

ill who did not eat the chicken). The chi-square value is also not accurate due to low cell

counts. Therefore the Fisher’s Exact probability test was recormnended.

Laboratory Results

Stool SpgimenRm

Five ofthe cases retlu'ned a stool sample to MDCH laboratory. All ofthem tested

negative for the foodborne pathogens tested for. The specimens were all collected 3-4

daysaflerthemealwasconsumed.



Food Smec'nnen Results

Two complete chicken entrees were tested. Bacillus cereus was found at a level of

103/gm. There was no way to separately test the sauce and chicken so this is the result of

the homogenation ofthe two. In addition, Clostridium perfiingens was found, but only

after enrichment. The test for Bacillus cereus enterotoxin was negative.

Disscussion

Limitations

The duration ofthe illness was short, about 24 hours, and the symptoms were not

severe. None ofthe cases required medical attention. No initial stool specimens were

collected. The college student population dining this week offinal exams was transient.

These factors contributed to the low response rate of stool specimen collection and the

inability to interview a greater percentage ofthe attendees ofthe banquet. However, 69

ofthe 190 attendees were interviewed (36%), including 5 ofthe 20 vegetarian attendees,

a large enough number to produce statistically significant results.

All the stool specimen test results were negative for all organisms tested. The

specimens were collected after acute illness was over. Some pathogens such as C.

perfiingens remain in the intestinal tract only for a few days after onset ofthe illness.27

It would have been preferable to collect the specimens during acute illness but this was

not practical considering the short duration ofsymptoms. The collection time was most

likely past the prime “shedding time” when an adequate number oforganisms or level of

toxins in the stool can be detected by culturing or toxin testing.
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Conclusion and Discussion

The results ofthe statistical analysis show that the most likely source was the

chicken entree. Considering attack rates, none of the attendees who ate only the

vegetarian entree ( which were those who did not eat any chicken entree) were ill

compared to 55% ofthose eating the chicken entree were ill. The Fisher’s exact p-value

was <05 which tells us that this difference is significant. No other food item stood out

with any significant results.

Bacillus cereus was found in the chicken entree specimen submitted (103/gm) but

not at a definitive level. IAMFES Procedures to Investiggte Foodborne Illn_e_S_s states that

to be confirmation ofthe cause it must be found at a level of lOs/gm in the

epidemiologically implicated food. C. perfringens was found only after emichment and

was therefore not definitive. To be considered confirmation it would also have to be

found at a level of at least 103/gm ofepidemiologically implicated food. No other enteric

pathogens were found. The sample included chicken with sauce and the laboratory could

not test the two separately. It is unusual to find two different pathogenic organisms in a

food sample, even at these lower levels. C. perfringens would most likely have

originated fiom the fiesh chicken and the B. cereus fi'om the sauce ingredients, but there

is no way ofdetermining this without extensive testing ofthe food items in the same lots

as the original meal ingredients.

Inadequate cooling procedures in the sauce preparation would allow for

germination ofsurviving bacterial spores and subsequent growth. Inadequate cooling

procedm'es were found in this kitchen for an unrelated food item during the

environmental inspection, making this scenario more plau51ble. The partial cooking of
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the chicken breasts the day prior to serving may also have allowed survival ofpathogenic

organisms that would grow ifnot quickly cooled. The environmental inspection report

highlights the need for improved employee hygienic procedures and possible cross-

contamination in the walk-in cooler.

Although positive stool cultures would have been desirable, positive food

specimen results (although not high enough to be conclusive), the clinical features ofthe

illness, including incubation period and the statistical significance ofthe attack rates all

support the following conclusion: The outbreak was caused by ingestion ofthe chicken

entree that had been naturally contaminated with the pathogenic organisms. The

ingredients were heated and then cooled slowly, aflowmg germination of spores ofone or

both ofthese two organisms and subsequent toxin formation in the intestines which in

turn caused the illness.

A similar outbreak occurred in Napa, California in 1989.42 A wedding reception

including 140 guests was catered by a local restaurant. The outdoor buffet included

Cornish game hens, Kentucky Fried Chicken and various side dishes. The guest list was

obtained and 56% ofthe group (79/140) were interviewed. Ofthose interviewed, 70%

(55/79) met the case definition. The overall attack rate was at least 39%(55/140). The

median incubation period was 12 hours and the median duration was 19 hours.

The statistical analysis showed that consumption ofthe Cornish game hen was

highly associated with illness (OR=29.33, p=.0001) Fecal samples were only collected

fi'om two guests. These were only tested for the common enteric bacteria and were not

tested for B. cereus or C. perfringens. However, both B. cereus and C. perfringens were

found in the Cornish game hen sample. B. cereus was found at 14 million per gram of
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food. C. perfringens was present at 99,000 per gram. The plate count for B. cereus was

suflicient as confirmation ofcausative organism. The C. perfringens was not at a high

enough level for confirmation, although the investigators left open the possibility that

some ofthe illness may have been caused by C. perfiingens. The actual dosage could

have been high enough in the Cornish hens eaten to cause illness.

In this outbreak bacterial multiplication was facilitated at several points during the

preparation and transportation ofthe food:

1. The main refiigeration unit used in the catering operation was only holding

temperatures of48° F.-50°F.;

2. The birds were probably thawed incompletely, resulting in inadequate cooking at

the center;

3. Cross-contamination occurred when the same brush was used for basting both

before and after cooking without being washed; and

4. On the day ofthe event, when the outdoor temperature reached 90°F., the hens

were held for approximately 4 1/2 hours in an unrefrigerated van while a delivery

was made elsewhere in the county.

Like the MSU outbreak, this outbreak resulted fiom improper temperature

control that was conducive to the grth ofboth B. cereus and C.perfiingens and

resulting toxin formation. In addition to the onset times and symptomology being

similar, the fact that these two organisms grow under the same conditions should lead

investigators to test for both ofthese organisms and toxins when one ofthem is

suspected.
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Recommendations to the Foodservice Establishment

Good employee hygiene is always stressed in the prevention offoodborne illness.

It is recommended that employee training be increased in this area and reviewed

fi'equently. This food service estabishment is one ofthe more well-trained facilities in

Ingham County. The new Food Code requires that employers have an employee hygiene

training policy in place. In fact, the MSU DPS Registered Sanitarian offers regular

training for MSU employees. All full time employees working for the food services at

MSU are required to attend a %-day food service sanitation class that includes basic

HACCP principles. The chefs and other managers are required to be certified with Serv-

Safe or an equivalent course, including the chefat Kellogg Center at the time ofthe

outbreak.

The Hazard Analysis Critical Control Point (HACCP) system is used as a method

ofensuring safe food processing “fiom the farm to the table”. Developed in the 1970’s

for the National Aeronautics and Space Administration (NASA) for the astronauts’ foods,

it is now applied at all levels ofthe food industry. The HACCP system emphasizes the

quality ofall ingredients and all processing steps on the premise that the resulting product

will be safe ifthese steps are properly controlled. The system addresses all ofthe leading

causes offoodborne illness listed earlier. A “critical control point” (CCP) is any point in

a specific food system where control can be exercised and a hazard can be minimized or

prevented.” The essential elements ofHACCP are:

1. Assess hazards and risks ofthe food process.

2. Determine the critical control points to ensure control ofor minimize a hazard
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3. Establish critical limits (prescribed tolerances that must be met to ensure that a

CCP efi‘ectively controls a microbiological hazard. An example is to cook a

hamburger to at least 155°F. for 15 seconds.)

4. Establish procedures to monitor CCP’s, such as charting temperatures of

refiigeration units.

5. Establish corrective actions to be taken when deviations occur in CCP monitoring.

6. Establish effective record-keeping to document the HACCP plan.

7. Establish procedures for verification that the HACCP system is working correctly.

The recipes used at Kellogg Center are not HACCP recipes. The principles are

usually incorporated into the recipes, but there is no requirement for the recipes to be in

HACCP style. However, the dormitory food service cafeterias are in the process of

changing their recipes to reflect good HACCP procedures. Figure 7 shows the actual

recipe used for the banquet and Figure 8 shows the recipe converted to a HACCP style

recipe. The inspection process for the food services has also evolved into a HACCP

inspection, from the point ofdelivery to the point of service at the cafeteria line.
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Breast ofChicken AuGratin- Recipe used in May, 1998

6 oz. chicken breast

V2 oz. mushrooms

'/2 oz. leeks, sliced

'/2 oz. red peppers

2 oz. cream sauce

'/2 oz. grated parmesan

'/2 oz. bread crumbs

6 oz. Chicken breast sauteed lightly on both sides, season with salt & pepper.

Place chicken breast on sheet tray.

Cook for 25 minutes at 325° , until internal temp reaches 165°.

Saute mushrooms, leeks, green and re peppers.

Alter chicken is cooked, top each breast with 2 oz. of vegetable mixture.

Sprinkle 1 oz. of Parmesan bread mixture on top of chicken, vegetables and cream

sauce.

0 Place chicken 1mder broiler for 5-10 seconds to brown off Parmesan mixtln'e.

Parmesan Cream Sauce- Recipe used in May, 1998

4 qt. Whipping cream

'/2 qt. White wine

4 bay leaves

salt and pepper

16 oz. roux (mixture ofbutter and flour)

1 t. cayenne pepper

1 T. dry basil, chopped

Heat together wine and bay leaves. Reduce to '/2.

Add cream and simmer for about '/2 hour on low-med. Heat.

Thicken with roux to a smooth consistency.

Add seasoning and hold in bay.  
 

Figure 8. Recipes for chicken augratin entrée served at banquet, May, 1998
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Breast of Chicken AuGratin- Sugested HACCP-based Recipe

Cream Sauce

4 qt. Whipping cream- held at 41° F. or below 16 oz. roux (butter and flour)

'/2 qt. White wine I t. cayenne pepper

4 bay leaves I T. dry basil, chopped

salt and pepper

In a pot heat together wine and bay leaves. Reduce to '/2.

Add cream and simmer for about '/2 hour on low-med heat.

Thicken with roux to a smooth consistency.

Add seasoning.

If fling immediately:

0 CCP: Immediately transfer to hot-holding unit and hold at l40°F. or higher until chicken

entrees are assembled.

If using the next day:

- CCP: Cool quickly down to 70° F. or lower within 2 hours using an ice bath and ice paddles

for stirring. Continue cooling to 4l°F. or lower within another 4 hours using the same

procedure or transfer sauce to shallow containers and store in walk-in cooler. Monitor

temperature.

Chicken Entree

6 oz. chicken breast held frozen in freezer, then thawed in walk-in cooler in drip-proof

container.

'/2 oz. mushrooms

'/2 oz. leeks, sliced ‘/2 oz. grated parmesan

'/2 oz. red peppers '/2 oz. bread crumbs

2 oz. cream sauce prepared as described above

0 Saute chicken breast lightly on both sides. Season with salt and pepper.

Place chicken breast on sheet tray.

CCP: Cook for about 25 minutes at 325° F. oven temperature until internal temperature of

chicken breast reaches 165° F.

o CCP: Hold at l40°F. or higher until entrees are assembled.

o CCP: lfassembling and serving the next day, cool quickly to 70° F. or lower within 2

hours and to 41° F. or lower within another 4 hours by chilling in coldest part ofwalk-in

cooler in single layers on trays. Monitor temperature.

Ifserving immediately:

Saute mushrooms, leeks, green and red peppers.

Top each breast with 2 oz. of vegetable mixture.

Pour 2 oz. ofhot cream sauce on top of chicken and vegetable mixture.

Sprinkle 1 oz. ofparmesan bread mixture on top ofchicken, vegetables and cream sauce.

Place chicken under broiler for 5-10 seconds to brown offparmesan mixture.

CCP: Hold entrees at 140° F. or higher until served.

If assembling and serving the next day:

0 CCP: Heat cream sauce and chicken portions to 165°F. or higher prior to assembling with

vegetables as described above.

- CCP: Afier assembling. hold at l40°F. or higher until served.  
 

Figure 9. HACCP-based recipe for Chicken Entree served May, 1998

Indicating Critical Control Points (CCP)
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The practice ofcooling cooked foods was reviewed. In order to prevent

sporulation and subsequent growth oforganisms surviving the cooking stage, the foods

must be cooled quickly, within four hours to 45°F or below based on the 1979 FDA

Code. The new 1999 FDA code requires cooling to a temperature below 70°F. within 2

hours and then to 41°F. or below within another 4 hours.

Sauces prepared ahead oftime should be cooled in a water bath and stirred with

an ice-filled stirring paddle or transferred to shallow pans to bring the hot sauce down to

proper temperatures within the safe time requirements. Water bath use with ice paddles

is the standard operating procedure for cooling soups and sauces at this food service

establishment. However, it appears that during this unusually busy period this practice

was not completely followed or documented.

The cooperative effort of staffmembers in the bureaus ofCommunicable Disease

and Environmental Health and Michigan State University was instrumental in the quick

response and thorough investigation ofthis outbreak. Notable also was the highly

professional attitude and total cooperation ofthe management ofthis highly respected

food service. This allowed for the most complete investigation possible and resulted in a

valuable learning experience for all parties involved.
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CONCLUSION

The 1998 foodborne illness outbreak described is an example ofmany

investigations that have been done in the last few years at ICHD. The protocol has

helped to make the process more efficient. Every outbreak is unique and it is helpfiil to

have a guide to follow in order to be sure steps are not missed. More outbreaks are

discovered and investigated each year in Ingham County. The information gained by

thorough investigation is valuable not only to the particular food service establishment,

but at the state and federal level, as it is tabulated into the appropriate surveillance

systems. These surveillance systems, both active and passive, are improving in their

capabilities to more accurately measure the burden offoodborne disease and its causes.

The FDA has used this information to update the FDA Food Code, the 1999 version

being the most recent. This updated version is an outstanding improvement, having

incorporated public health interventions designed to address the most frequent causes of

foodborne illness. As the epidemiology offoodborne illness continues to change, public

health policy will also change to more effectively prevent foodborne illness. To

accomplish this goal, the importance of foodborne illness surveillance and outbreak

investigation must become a priority at the national, state and local levels.
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APPENDIX

BACKGROUND INFORMATION ON CLOSTRIDIUMPERFRLNGENS

AND BACILLUS CEREUS

Background Information on 00stpedriugens

Clostridium petfringens is an anaerobic, gram-positive, spore-forming rod. It is

widely distributed in the environment and is commonly found to inhabit the

gastrointestinal (GI) tract ofhumans, domestic livestock and other warm-blooded

animals. Spores ofthe organism persist in soil, sediments, and areas subject to human or

animal fecal contamination. Meats become contaminated during the slaughtering process

and poultry during line processing. The organism can then grow on the food surfaces.

Cooking usually kills the vegetative cells but heat-stable spores survive. Then ifthe

food is held at improper temperatures the spores can germinate and proliferate in the

food. The most frequently implicated foods include roast beefand gravy, turkey,

dressing and gravy, casseroles containing meat/poultry, stews, Mexican foods, sauces,

salads, and pork.4°’“ The illness is a relatively mild, self limiting disease characterized

by diarrhea and abdominal cramps 6-24 (usually 10-12) hours afier ingestion ofthe

contaminated food. The illness usually resolves within 12-24 hours.

C. perfiingens has been recognized as a cause offoodborne illness for more than

50 years.34 C. perfiingens can cause other diseases such as gas gangrene and at least 13

different toxins have been identified from the organism. Any individual strain will

produce only a few ofthe toxins. The production offour certain major toxins (a,B,e,t) is

the basis for subtyping into five toxigenic types (A,B,C,D and E).34 The toxin

associated with foodborne illness is termed the C. perfiingens enterotoxin (CPE) and can

be present in any ofthese. Foodborne illnesses due to C. perfringens are almost always
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caused by serotype A. Ingestion of a large number ofvegetative organisms (>=105) is

followed by sporulation ofthe bacterial cells in the small intestine with the production of

the enterotoxin. CPE synthesis is increased by sporulation. Sporulation is also required

for CPE release fiom the cell. This second sporulation may occur in the food during

reheating, but most likely occurs when the bacterial cell reaches the low pH ofthe

stomach. The pathogenesis ofCPE involves binding to the tips ofthe villi ofthe

epithelial cells ofthe ileum, insertion into the cell membrane and a formation ofa

complex which causes pore formation, alteration in permeability and ion fluxes,

inhibition of cell metabolism, cytoskeletal disintegration and ultimately cell lysis.34 The

result ofthis process is cramping and diarrhea.
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Figure 10. Outbreaks of C. perfringens in the U.S."“’l7
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Figure 11. Cases of C. perfringens in the U.S."“’”

During 1991, 528 outbreaks involving 14,876 cases offoodborne disease were

reported to CDC. Only 214 (41%) were ofconfirmed etiology. Of those 214 outbreaks,

173 were fi'om bacterial pathogens. Ofthe bacterial pathogens Figure 12 shows

C.perjfi'ingens was third in number ofoutbreaks (10 outbreaks, 1,213 cases). Salmonella

caused most ofthe confirmed outbreaks (122 outbreaks, 4,146 cases) and second was

C.botulinum (11 outbreaks, 25 cases).4 In 1992 C. perjfi'ingens jumped to second place

(12 outbreaks, 912 cases) following Salmonella (117 outbreaks, 4,156 cases) of

etiologically confirmed outbreaks reported. For both years C. perfringens claimed

more cases than any other bacterial pathogen except for Salmonella (Figure 13)

The number ofreported illnesses due to C. perfringens has dropped in recent

years. It still remains the third in number ofoutbreaks caused by bacterial pathogens

from years 1993, 1994, 1995,1996 and fifth in 1997. The number ofreported cases due

to outbreaks has dropped also.17
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Figure 12. Number of Outbreaks of Selected Bacterial Pathogens, 1991-1997

(Lower graph is of smaller scale, excludes Salmonella to magnify the remaining

pathogens.)"’"
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Figure 13. Number of Reported Cases of Selected Bacterial Pathogens, 1991-1997.

(Lower graph is smaller scale, Salmonella deleted, to magnify remaining

pathogens.)1“”

Standard bacteriological culturing procedures are used to detect the organism in

implicated foods and in fecal samples from patients. Serological assays are used for

detecting enterotoxin in the feces ofpatients and for testing the ability of strains to

produce toxin. The criteria used for confirmation ofa case or outbreak include?"
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a. Isolation ofthe same serotype of C. perfringens from specimens from most ill

persons but not from controls; or

b. Isolation ofthe same serotype of C. perfiingens from ill persons and

epidemiologically implicated food; or

c. Fecal spore count of>106/g C. perfiingens in most ill persons examined

within a few days of illness; or

(1. Isolation of>=105 C. perfiingens in epidemiologically implicated food; or

e. Demonstration oftoxin in feces by reverse passive hemagglutination,

flourescent antibody or other techniques.

(Methods c, d, and e are the most frequently used methods.)

A confirmed outbreak of C. perfi'ingens occurred in Ingham County in November

1990.41 Thirty-two offorty two (76%) ofattendees ofa cake decorator’s conference

became ill with gastroenteritis and a median incubation period of6.5 hours (range 1.5-15

hours). 11] persons were five times more likely to have consumed minestrone soup than

were those who were not ill (relative risk=4.92, 95% confidence interval 1.23-00). C.

perfringens (>1050rganisms/g) was isolated from 11 of 12 stool samples collected. C.

perfringens (107organisms/g) was isolated from the minestrone soup. The environmental

investigation found that the soup was cooked two days prior to serving and was slowly

cooled before refiigeration. On the day it was served it was briefly reheated. The lack of

time and temperature controls during the cooling and reheating ofthe soup most likely

allowed for the proliferation ofthe C. perfringens in the soup and subsequent toxin

formation. The relatively short incubation period (median 6.5 hours, range 1.5-15 hours)

suggests that sporulating cells or preformed toxin may have been ingested.
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Background Information on Bacillus Cereus

Bacillus cereus is an aerobic or facultatively anaerobic, gram-positive spore-

forming rod. It is commonly found in soil, air, dust, water and in many raw and

processed foods. B. cereus may be isolated fiom rice, dairy products, meat, spices and

eggs. The bacterium is capable of surviving different environmental stresses, making it

very difficult for the food industry to control.

B. cereus causes two different types of foodborne illness: diarrheal and emetic.

The diarrheal type ofillness is caused by complex, heat labile enterotoxins produced

during vegetative growth ofB.cereus in the small intestine. This type of illness is

considered an infection. For the diarrheal type the incubation period is fi'om 8 to 16

hours. The emetic toxin causes vomiting and is produced in the food by growing cells.

The incubation period for the emetic type ofillness is from 1/2 hour to 6 hours. The toxin

is injested while ill the food and the resulting illness is considered an intoxication. This

toxin is resistant to heat and is therefore not inactivated by reheating offoods.20 For

both types of illness the duration is usually less than 24 hours.

In both types the food involved has usually been heat-treated. The surviving

spores then produce either the enterotoxins or the emetic toxin. B. cereus grows well afier

cooking and cooling. The heat treatment (cooking) causes spore germination and

subsequent growth. Difi‘erent strains ofB.cereus produce different amounts of

enterotoxin. The infectious dose appears to range fiom 10 5 — 108 viable cells. Factors

contributing to foodborne outbreaks include: Storing cooked foods at room temperature;

storing cooked foods in large containers in refiigerator; preparing foods several hours
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before serving; inadequate reheating of leftovers. The emetic type of illness has most

often been associated with boiled or fi'ied rice, cooked cornmeal dishes, cooked cereals

and pasta. The diarrheal type has been associated with cereal product, soups, custards

and sauces, meatloaf, sausage, cooked vegetables, reconstituted dried potatoes and refried

beans?”
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Figure 14. Reported B. cereus Outbreaks in the US."17
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Figure 15. Reported B. cereus Cases in the U.S."l7



Cases ofB.cereus foodborne illness are not routinely reported (Table 1). No more

than 5 outbreaks per year have been reported to the CDC fiom 1991-1997 (Figure14).

Those outbreaks accounted for as few as 22 cases in 1996 to a high of438 in 1997

(Figure 15). Because it is a mild illness, it is considered to be highly underreported and

has been estimated by the CDC to actually be 27,360 cases per year in the U.S.(Tab1e 1).

Standard bacteriological culturing procedures are used to detect the organism in

implicated foods and in fecal samples from patients. Serological assays are used for

detecting enterotoxin in the feces ofpatients and for testing the ability of strains to

produce toxin. The criteria used for confirmation ofa case or outbreak include:

a. Isolation ofthe same serotype ofB. cereus from stool specimen from ill

person(s) but not from controls; or

b. Isolation of>=1 05 B. cereus per gram from epidemiologically implicated

food;or

0. Detection ofenterotoxin by ligated rabbit ileal loop, vascular permeability

reaction, immunogel-difl‘usion, aggregate-hemagglutination, reverse passive

latex agglutination; or

(1. Detection ofemetic enterotoxin by monkey feeding, Hep-2 cell, or other test.
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