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Abstract
Problem / Condit ion:  Since 1973, CDC has m aintained  a collaborat ive surveillance program  for  collect ion  and  periodic

report ing  of  data on the occurrence and  causes of  foodborne- disease outbreaks (FBDOs)  in the United  States.

Report ing  Period  Covered: 1998- - 2002.

Descript ion of  System :  The Foodborne Disease Outbreak Surveillance System  reviews data on FBDOs,  defined as the

occurrence of  two or  m ore cases of  a  sim ilar  illness result ing from  the ingest ion of  a  com m on food.  State  and  local  public

health  departm ents have prim ary responsibilit y  for  ident ifying  and  invest igat ing  FBDOs.  State,  local,  and  terr itor ial  health

departm ents use a standard  form  to  report  these outbreaks to  CDC.  I n 1998, CDC im plem ented enhanced  surveillance for

FBDOs by  increasing  com m unicat ion with  state,  local,  and  terr itor ial  health  departm ents and  revising  the outbreak  report

form .  Since 2001, reports of  FBDOs are subm it ted  through  a web applicat ion  on the I nternet  called the elect ronic

Foodborne Outbreak Report ing System  (eFORS) .

Results:  During  1998- - 2002, a  total  of  6,647 outbreaks of  foodborne disease were reported (1,314  in 1998, 1,343 in

1999, 1,417 in 2000, 1,243 in 2001, and  1,330 in 2002) .  These outbreaks caused a reported 128,370  persons to  becom e

ill.  Am ong  2,167 (33% )  outbreaks for  which the et iology  was determ ined,  bacter ial pathogens caused the largest

percentage of  outbreaks (55% )  and  the largest  percentage of  cases (55% ) .  Am ong  bacter ial pathogens,  Salm onella

serotype Enterit idis accounted for  the largest  num ber  of  outbreaks and  outbreak- related  cases;  Lister ia m onocytogenes

accounted for  the m ajority  of  deaths of  any pathogen. Viral  pathogens,  predom inant ly norovirus,  caused 33%  of

outbreaks and  41%  of  cases;  the proport ion of  outbreaks at t r ibuted to  viral  agents increased from  16%  in 1998 to  42%

in 2002. Chem ical agents caused 10%  of  outbreaks and  2%  of  cases,  and  parasites caused 1%  of  outbreaks and  1%  of

cases.

I nterpretat ion:  Following  im plem entat ion  of  m easures to  enhance outbreak  surveillance,  the annual num ber  of  FBDOs

reported to  CDC increased during this period com pared with  previous years.  Viral  pathogens accounted for  an increased

proport ion of  outbreaks each  year  during this report ing  period and  a higher  proport ion of  outbreaks of  known et iology
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during this report ing  period than  preceding report ing  periods,  probably  reflect ing  the increased availabilit y  of  im proved

viral  diagnost ic tests.  S.  Enterit idis cont inued to  be a m ajor  cause of  illness and  L.  m onocytogenes was a m ajor  cause of

death.  I n addit ion,  m ult istate outbreaks caused by  contam inated  produce and  outbreaks caused by  Escherichia coli

O157: H7  rem ained prom inent .

Public Health  Act ions:  Methods to  detect  FBDOs are im proving,  and  several  changes to  im prove the ease and  t im eliness

of  report ing  FBDO data have been  im plem ented (e.g.,  a  revised form  to  sim plify  FBDO report ing  by  state  health

departm ents and  im proved elect ronic report ing  m ethods) . State  and  local  health  departm ents cont inue to  invest igate and

report  FBDOs as part  of  efforts to  bet ter  understand  and  define the epidem iology of  foodborne disease in the United

States.  At  the regional  and  nat ional  levels,  surveillance data provide an indicat ion  of  the et iologic agents,  vehicles of

t ransm ission, and  cont r ibut ing factors associated  with  FBDOs and  help direct  public health  act ions to  reduce illness and

death  caused by  FBDOs.

Introduction

The report ing  of  foodborne and  waterborne diseases in the United  States began approxim ately  80  years ago when  state

and  terr itor ial  health  officers,  concerned about  the high m orbidity  and  m ortality  caused by  typhoid fever  and  infant ile

diarrhea,  recom m ended that  cases of  "enter ic fever"  be invest igated and  reported. The purpose of  invest igat ing  and

report ing  these cases was to  obtain  inform at ion  about  the role of  food,  m ilk,  and  water  in outbreaks of  intest inal  illness as

the basis for  public health  act ion.  Beginning in 1925, the U.S.  Public Health Service (PHS)  published sum m aries of

outbreaks of  gast rointest inal  illness at t r ibuted to  m ilk  ( 1 ) .  I n  1938, PHS added sum m aries of  outbreaks caused by  all

foods. These early surveillance efforts led to  the enactm ent  of  im portant  public health  m easures (e.g.,  the Pasteurized

Milk  Ordinance)  that  resulted in decreased  incidence of  enter ic diseases,  part icular ly  those  t ransm it ted by  m ilk  and  water

( 2 ) .

During  1951- - 1960, the Nat ional Office of  Vital Stat ist ics reviewed  reports of  outbreaks of  foodborne illness and  published

annual sum m aries in Public Health Reports.  I n  1961, CDC assum ed responsibilit y  for  publishing  reports about  foodborne

illness.  During  1961- - 1965, CDC stopped publishing  annual reviews but  reported pert inent  stat ist ics and  detailed

individual invest igat ions in MMWR.

The current  system  of  surveillance for  outbreaks of  foodborne and  waterborne diseases began in 1966, when  reports of

enter ic disease outbreaks at t r ibuted to  m icrobial or  chem ical contam inat ion of  food  or  water  were incorporated into an

annual sum m ary. Since 1966, the quality  of  invest igat ive reports has im proved great ly,  with  m ore act ive part icipat ion by

state  and  federal epidem iologists in outbreak  invest igat ions.  Outbreaks of  waterborne diseases and  foodborne diseases

have been  reported in separate annual sum m aries since 1978 because of  increased interest  and  act ivity  in surveillance for

waterborne diseases.  Previous sum m aries of  data reported to  the Foodborne Disease Outbreak Surveillance System  were

published for  1983- - 1987 ( 3 ) ,  1988- - 1992 ( 4 ) ,  and  1993- - 1997 ( 5 ) .  Outbreak surveillance has served  three purposes:

Disease  prevent ion and control. The invest igat ion of  foodborne disease outbreaks leads to  prevent ion  and  cont rol
m easures in the food  indust ry.  Public health  officials ident ify  cr it ical  cont rol points in the path  from  farm  to  table that
can  be m onitored to  reduce contam inat ion by  foodborne pathogens.  Changes at  all levels of  food  product ion  (e.g.,
farm ,  slaughterhouse,  and  product ion  plant )  have cont r ibuted to  less contam inat ion in the food  supply.  Sum m arizing
these invest igat ions illust rates the burden  of  the outbreaks and  the efforts needed to  cont rol them .

Know ledge  of  disease  causat ion.  Outbreak invest igat ions are a cr it ical  m eans of  ident ifying  new and  em erging
pathogens and  m aintaining awareness about  ongoing problem s.  However,  the pathogen is not  ident ified in m any
outbreaks because of  delayed or  incom plete laboratory invest igat ion,  inadequate laboratory capacity,  or  inabilit y  to
recognize a pathogen as a cause of  foodborne disease.  Prom pt  and  thorough invest igat ions of  foodborne outbreaks aid
in the t im ely  ident ificat ion  of  et iologic agents and  lead  to  appropriate prevent ion  and  cont rol m easures.  Sum m arizing
the results provides an index  of  the relat ive  im portance and  im pact  of  specific pathogens.

Adm inist rat ive  guidance.  By  analyzing  several  years of  data on foodborne disease outbreaks,  public health
authorit ies can  m onitor t rends over  t im e in the prevalence of  outbreaks caused by  specific et iologic agents,  the food
that  is the vehicle for  the agent ,  and  com m on errors in food  handling. This inform at ion  provides the basis for
regulatory  and  other changes to  im prove food  safety.  Analysis of  specific subsets of  outbreaks can  illust rate the
challenges associated  with  specific pathogens,  food  vehicles,  and  set t ings and  has helped  define linkages between
specific pathogens and  foods.

This report  sum m arizes epidem iologic data on FBDOs reported to  CDC during 1998- - 2002.

Methods
Sources of  Data for  the Foodborne Disease Outbreak Surveillance System

Agencies use a standard  form  (CDC form  52.13,  I nvest igat ion of  a  Foodborne Outbreak)  to  report  FBDOs to  CDC.  I n

1998, CDC increased com m unicat ion with  state,  local,  and  terr itor ial  health  departm ents to  enhance surveillance for

FBDOs,  including form al confirm at ion procedures to  finalize reports from  each  state  each  year. This led to  a  substant ial

increase in the num ber  of  reports,  result ing in a  surveillance discont inuity  during 1997- - 1998. A revised form  becam e

effect ive in 1999. The revised form  expanded the range of  food  item s,  places, and  cont r ibut ing factors that  could be

http://www.cdc.gov/mmwr/preview/mmwrhtml/00001597.htm
http://www.cdc.gov/mmwr/preview/mmwrhtml/00044241.htm
http://www.cdc.gov/mmwr/preview/mmwrhtml/ss4901a1.htm
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reported. I n 2001, state,  local,  and  terr itor ial  health  departm ents began subm it t ing  reports through  a web- based version

of  this form .  This web- based outbreak  surveillance system  is called the Elect ronic Foodborne Outbreak Report ing System

(eFORS) .  This report  sum m arizes data collected with  both  the paper  and  web- based form s (Appendix  A) .  The m ajority  of

reports are subm it ted  by  state,  local,  and  terr itor ial  health  departm ents;  however,  they  also  can  be subm it ted  by  federal

agencies and  other sources.  Report ing officials use published cr iter ia  to  determ ine whether  a  specific et iologic agent  has

been  confirm ed  for  an outbreak  (Appendix  B)  and  subm it  reasons that  reported food  vehicles were im plicated.  I m plicated

food  vehicles for  all reasons are included  in this report .

Definition of  Terms

An FBDO is defined as the occurrence of  two or  m ore cases of  a  sim ilar  illness result ing from  the ingest ion of  a  food  in

com m on.  Laboratory  or  clinical  guidelines for  confirm ing an et iology  of  a  FBDO outbreak  vary  for  bacter ial,  chem ical,

parasit ic,  and  viral  agents (Appendix  B) .  An outbreak  in which m ore than  one et iologic agent  was confirm ed  is

categorized as at t r ibutable  to  m ult iple et iologies.  Food vehicles ident ified in outbreak  invest igat ions that  can  be classified

into a single  com m odity  are classified into one of  12  m ajor  food  com m odity  categories.  Som e reported food  vehicles

cannot  be categorized in a  single  com m odity  category  and  are listed  as unclassifiable.  Outbreaks in which m ore than  one

im plicated food  is reported or  the im plicated food  contains ingredients from  m ult iple com m odit ies are classified as

at t r ibutable  to  com plex  food  vehicles.

Exclusions from and Limitations of  the Surveillance System

The findings in this report  are subject  to  at  least  four  lim itat ions.  First ,  several  types of  outbreaks are excluded from  the

Foodborne Disease Outbreak Surveillance System ,  such as outbreaks that  occur  on cruise ships ( these are sum m arized

and  published periodically  in scient ific publicat ions)  ( 6 ) ;  outbreaks in which the food  was eaten outside the United  States,

even if  the illness occurred  within  the United  States;  and  outbreaks that  are t raced to  water  intended for  dr inking ( these

are reported to  the Waterborne Disease Outbreak Report ing System ) . I n addit ion,  FBDOs are excluded from  the

surveillance system  if  the route of  t ransm ission from  the contam inated  food  to  the infected persons is indirect .  For

exam ple,  in 1988, chit ter lings (pig intest ines)  were the ult im ate source of  a  cluster  of  Yersinia enterocolit ica infect ions

am ong  several  infants;  however,  this outbreak  was not  included  because the infants did  not  eat  the chit ter lings ( 7 ) .

Sim ilar ly,  outbreaks that  occur  as result  of  direct  contact  with  anim als are excluded.

Second,  for  m any  reports,  inform at ion  on certain  aspects of  the outbreak,  such as the et iology, the im plicated food

vehicle,  or  the factors that  m ight  have cont r ibuted to  the outbreak,  is m issing or  incom plete.  The category  of  "unknown

et iology"  is broad. Outbreaks with  som e et iologic inform at ion  m ight  not  m eet  guidelines for  confirm at ion and  are

presented  in this report  as "unknown  et iology."  Clinical and  descript ive epidem iologic inform at ion  that  suggests et iologic

categories for  outbreaks of  unknown et iology  have not  been  used in this report  ( 8 ) .

Third,  food  vehicles are reported by  invest igat ing  agencies as individual food  item s in varying levels of  details (e.g.,  m ilk,

2%  m ilk,  pasteurized 2%  m ilk) .  A part icular  reported food  item  with  m ult iple ingredients could be classified under several

food  com m odity  categories;  however,  in this surveillance sum m ary, the reported food  item  for  each  outbreak  is classified

under only  one food  com m odity  category.  Food item s that  cannot  be classified under one food  com m odity  category  are

counted  as unclassifiable.  As a result ,  the reported num ber  of  outbreaks at t r ibuted to  one food  vehicle category  m ight  not

include all outbreaks at t r ibutable  to  a  part icular  food  ingredient  in that  food.

Finally,  no standard  cr iter ia  exist  for  classifying  a death  as being FBDO- related.  This determ inat ion  is m ade by  the

report ing  agency.

How Data Are Presented

I n  this report ,  1998- - 2002 data on foodborne- disease outbreaks are presented  as follows:

Reported outbreak  reports,  by  years,  1993- - 2002 ( Figure 1) .

Outbreaks,  by  state,  for  each  of  the 5 years ( Figures 2- - 6) .

Outbreaks,  cases,  and  deaths,  by  et iology, for  the 5- year  period com bined  ( Table 1) .

Outbreaks,  cases,  and  deaths,  by  et iology, for  each  of  the 5 years ( Tables 2- - 6) .

Outbreaks,  by  et iology  and  m onth of  occurrence,  for  the 5- year  period com bined  ( Table 7) .

Outbreaks,  by  et iology  and  place where food  was eaten,  for  the 5- year  period com bined  ( Table 8) .

Outbreaks,  cases,  and  deaths,  by  vehicle of  t ransm ission, for  each  of  the 5 years ( Tables 9- - 13 ) .

Outbreaks,  by  et iology  and  vehicle of  t ransm ission, for  each  of  the 5 years ( Tables 14 - - 18 ) .

Outbreaks,  by  et iology  and  cont r ibut ing factors,  for  the 5- year  period com bined  ( Table 19 ) .

Results

During  1998- - 2002, the annual num ber  of  reported outbreaks ranged  from  1,243 to  1,417 ( Tables 2- - 6) .  The average
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annual num ber  of  outbreaks reported during this period (1,329)  was substant ially  greater than  the average annual

num ber  of  outbreaks reported during 1993- - 1997 (550)  ( Figure 1) .  The average num ber  of  cases per  outbreak  during

1998- - 2002 (19)  was lower  than  the average num ber  of  cases per  outbreak  during 1993- - 1997 (31) .  During  1998- - 2002,

a total  of  2,167 (33% )  of  the 6,647 outbreaks reported to  CDC had  a known et iology;  these outbreaks accounted for

68,981 (54% )  of  128,370  illnesses ( Table 1) .  Of the 2,167 outbreaks with  a  known et iology, 55%  (55%  of  illnesses)  were

caused by  bacter ial pathogens,  33%  (41%  of  illnesses)  by  viruses,  10%  (2%  of  illnesses)  by  chem ical agents,  and  1%

(1%  of  illnesses)  by  parasites.  The proport ion of  outbreaks with  known et iology  at t r ibutable  to  viruses increased from

16%  in 1998 to  42%  in 2002. I n the m ajority  (67% )  of  outbreaks,  the et iology  was not  determ ined.  However,  the

proport ion of  outbreaks for  which an et iology  was determ ined increased during the report ing  period,  from  28%  in 1998 to

37%  in 2002.

Local invest igators m ight  report  factors they  believe cont r ibuted to  the outbreak.  These factors are grouped into those

that  invest igators believed  led to  contam inat ion of  the food,  those  that  allowed proliferat ion  of  the pathogen in the food,

and  those  that  cont r ibuted to  survival of  the pathogen in the food.  During  1998- - 2002, at  least  one  cont r ibut ing factor

was reported in 3,072 (46% )  outbreaks.  The m ost  com m only  reported contam inat ion factor  that  cont r ibuted to  FBDOs

was "bare- handed contact  by  handler/ worker/ preparer"  ( Table 19 ) .  For  outbreaks caused by  bacter ial pathogens "raw

product / ingredient  contam inated  by  pathogens from  anim al  or  environm ent"  was the m ost  com m only  reported

contam inat ion factor.  The m ost  com m only  reported proliferat ion  factor  was "allowing foods to  rem ain  at  room  or  warm

outdoor  tem perature for  several  hours" ;  the m ost  com m on survivabilit y  factor  was " insufficient  t im e and/ or  tem perature

during init ial cooking/ heat  processing."

I n the m ajority  of  foodborne outbreaks during this period,  food  was eaten outside the hom e ( Table 8) .  Restaurants were

the m ost  com m only  reported place where food  was eaten.  Many  outbreaks caused by  Salm onella  or  norovirus occurred  at

a school or  nursing hom e.  I n outbreaks caused by  ciguatoxin and  L.  m onocytogenes,  food  was m ore com m only  reported

to  have been  eaten at  a  pr ivate  hom e.

During  this period,  notable outbreaks were reported that  were caused by  ground beef contam inated  with  E. coli  O157: H7

( 9 )  and  fresh  produce contam inated  with  Salm onella,  E. coli  O157: H7, Cyclospora cayetanensis,  or  hepat it is A (Tables 14 -

- 18) .  Mult idrug- resistant  st rains of  Salm onella  caused outbreaks linked to  unpasteurized m ilk  and  ground beef.  A large

m ult istate outbreak  of  lister iosis caused by  contam inated  deli  m eat  led to  one of  the largest  food  recalls in the United

States ( 10 ) .  Scom brotoxin  ( fish- derived histam inic agent )  caused the m ajority  of  outbreaks at t r ibutable  to  a  chem ical

et iology. The m ajority  of  these outbreaks was associated  with  tuna,  although several  were associated  with

nonscom broidae fish,  including 10  outbreaks associated  with  escolar. Unexpected vehicles of  t ransm ission (e.g.,  dry  cereal

[ 11 ] ,  parsley  [ 12 ] ,  and  m angoes [ 13 ] )  also  were reported.

During  1998- - 2002, norovirus caused 657 (30% )  of  the 2,167 FBDOs with  a  known et iology  and  39%  of  all outbreak-

related  cases in these outbreaks.  S.  Enter it idis,  the m ost  frequent ly  reported bacter ial cause of  FBDOs,  caused 204

outbreaks,  account ing  for  9%  of  outbreaks for  which an et iology  was determ ined.  Eggs caused m ore S.  Enter it idis

outbreaks than  any other food  vehicle.  L.  m onocytogenes resulted in 38  outbreak- related  deaths am ong  256 cases,  m ore

deaths,  and  a higher  case- fatality  rate (15% )  than  any other pathogen.

Discussion
Foodborne-Disease Outbreaks,  1998 --2002

The annual num ber  of  FBDOs reported to  CDC increased during this period com pared with  previous years,  following

im plem entat ion  of  m easures to  enhance outbreak  surveillance ( 3- - 5 ) .  Certain  observat ions suggest  that  the increase in

outbreak  reports probably  represents the effect  of  enhanced  surveillance rather than  a t rue increase in the occurrence of

FBDOs.  First ,  after  a  m arked increase during 1997- - 1998 with  im plem entat ion  of  enhanced  surveillance,  the num ber  of

reported outbreaks rem ained within  a  relat ively  narrow  range. Second,  the num ber  of  cases of  foodborne infect ions

ident ified through  rout ine surveillance,  of  which outbreak  cases are a part ,  decreased  or  rem ained stable  during this

period ( 14 ) .  Finally,  the average size of  reported outbreaks during 1998- - 2002 was sm aller than  the average size of

outbreaks during 1993- - 1997, indicat ing  that  a  substant ial port ion of  the increase in reported outbreaks m ight  be caused

by  sm aller outbreaks that  were not  reported in previous years.  Because of  this increased report ing,  com parisons of  the

num ber  of  reported FBDOs at t r ibutable  to  a  specific et iology  or  vehicle of  t ransm ission between  this period and  previous

report ing  periods are difficult  to  m ake.  Com parisons of  the proport ion of  FBDOs related  to  specific causes are less likely  to

be influenced by  the effect  of  enhanced  surveillance but  should be m ade with  caut ion.

As in previous years,  bacter ial pathogens caused the m ajority  of  outbreaks and  infect ions am ong  outbreaks with  a  known

et iology  ( 3- - 5 ) .  Viral  pathogens accounted for  a  m uch  greater proport ion of  outbreaks and  infect ions than  in previous

years,  probably  because of  the increased availabilit y  of  m ethods to  diagnose viral  agents.  Although 67%  of  reported

FBDOs during 1998- - 2002 were of  unknown et iology, the proport ion of  outbreaks of  unknown et iology  decreased  during

1998- - 2002. Much of  this decrease is at t r ibuted to  increased norovirus diagnost ic capacity  in state  health  departm ent

laborator ies ( 15 )  and  im proved st rategies to  obtain  diagnost ic specim ens ( 16 ) .  With  cont inued im provem ents in

epidem iologic and  laboratory invest igat ions,  the proport ion of  outbreaks of  unknown et iology  m ight  decrease further.

Of FBDOs with  a  known et iology, m ult istate outbreaks caused by  contam inated  produce and  outbreaks caused by  E. coli
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O157: H7  rem ained prom inent .  I nvest igat ion of  several  m ult istate outbreaks at t r ibuted to  L.  m onocytogenes,  detected  by

linking inform at ion  from  m olecular  subtyping of  isolates from  several  states,  led to  recalls of  im plicated products

( 10 , 17 , 18 ) .  Although S.  Enter it idis cont inued to  be a m ajor  cause of  illness and  death,  it  caused a m uch  sm aller

proport ion of  outbreaks for  which an et iology  was known than  in the past .  The decrease in outbreaks at t r ibuted to  S.

Enter it idis parallels the decrease in S.  Enter it idis infect ions reported to  the Nat ional Salm onella  Surveillance System  and

m ight  reflect  the role of  Egg Quality  Assurance Program s and  other public health  intervent ions in reducing the incidence of

S.  Enter it idis infect ion  ( 19 ) .  Persons can  decrease their  r isk  for  egg - associated  infect ions caused by  S.  Enter it idis by  not

eat ing raw  or  undercooked eggs.  Nursing  hom es,  hospitals,  and  com m ercial  kitchens should use pasteurized egg  products

for  all recipes requir ing  pooled or  light ly  cooked eggs ( 20 ) .

Interpretation of  Data from the Foodborne Disease Outbreak Surveillance System

Foodborne diseases cause an est im ated 76  m illion illnesses and  5,000 deaths in the United  States each  year  ( 21 ) .

Although foodborne diseases are com m on,  only  a  fract ion of  these illnesses are rout inely  reported to  CDC because a

com plex  chain of  events m ust  occur  before a foodborne infect ion  is reported;  a  break  at  any point  in the chain will result

in a  case not  being reported. I n addit ion,  the m ajority  of  reported foodborne illnesses are sporadic;  only  a  sm all num ber

are ident ified as being part  of  an outbreak  and  reported through  the Foodborne Disease Outbreak Surveillance System .

For  exam ple,  Salm onella  infect ion  causes an est im ated 1.4 m illion foodborne illnesses annually ( 22 ) .  However,  during

1998- - 2002, a  total  of  164,044  Salm onella  infect ions (approxim ately  32,000 annually)  were reported through  the

Nat ional Salm onella  Surveillance System  ( 23 - - 27 ) ,  which is a  passive,  public health  laboratory- based system .  During  the

sam e period,  585 recognized  outbreaks of  Salm onella  infect ion  result ing in 16,821 illnesses were reported through  the

Foodborne Disease Outbreak Surveillance System ,  not  all of  which were necessarily  culture- confirm ed.  Therefore,  the

system  represents only  a  fract ion of  the burden  of  foodborne disease.

The num ber  of  outbreaks sum m arized in this report  represents a  sm all proport ion of  the outbreaks that  actually  occurred

during the surveillance period.  Som e outbreaks are never  recognized,  and  those  that  are recognized  frequent ly  go

unreported.  The likelihood  that  public health  authorit ies are alerted  about  an outbreak  depends on m any  factors,  including

its size and  the severity of  illnesses;  consum er and  physician  awareness,  interest ,  and  m ot ivat ion  to  report  the incident ;

and  the resources and  disease surveillance act ivit ies of  state  and  local  public health  and  environm ental agencies.

Outbreaks that  are m ost  likely  to  be brought  to  the at tent ion  of  public health  authorit ies include those  that  are large,

interstate,  or  restaurant - associated  or  that  can  cause serious illness,  hospitalizat ion,  or  death.  The degree of

underreport ing  m ight  vary  by  et iology;  therefore, this report  provides lim ited inform at ion  about  the absolute or  relat ive

incidence of  foodborne- disease outbreaks related  to  specific causes.  For  exam ple,  foodborne diseases character ized by

short  incubat ion  periods (e.g.,  those  caused by  a chem ical agent  or  staphylococcal enterotoxin)  are m ore likely  to  be

recognized  as com m on source FBDOs than  are diseases with  longer incubat ion  periods (e.g.,  hepat it is A) .  Outbreaks

involving  less com m only  ident ified pathogens (e.g.,  Bacillus cereus,  enterotoxigenic E. coli ,  or  Giardia intest inalis)  are less

likely  to  have a confirm ed  et iology  because these organism s are not  always considered  in clinical,  epidem iologic,  and

laboratory invest igat ions of  FBDOs.

The object ive of  this report  is to  present  sim ple analyses of  the data on outbreaks of  foodborne disease reported during

1998- - 2002. These data will cont inue to  be analyzed  in detail,  along with  other relevant  data, to  answer  specific quest ions

of  public health  im portance,  and  findings will be published in the scient ific literature.  Specifically,  a  m ore detailed analysis

of  outbreak  data to  est im ate the at t r ibut ion  of  illness to  specific food  com m odit ies would take into account  the burden  of

illness at t r ibuted to  specific et iologies and  the at t r ibutable  port ion of  those  illnesses caused by  part icular  food

com m odit ies.  The sim ple frequencies of  outbreaks caused by  certain  food  com m odit ies presented  here  do not , by

them selves,  provide a good m easure of  the burden  of  illness associated  with  one food  com m odity  com pared with  another.

Future Directions

Methods to  detect  FBDOs cont inue to  im prove.  For  exam ple,  two tools that  have enhanced  detect ion of  FBDOs are the

Stat ist ical  Outbreak Detect ion  Algorithm  (SODA)  and  the Nat ional Molecular  Subtyping Network  for  Foodborne Disease

Surveillance (PulseNet ) .  SODA applies a stat ist ical  algorithm  to  data reported through  CDC's Nat ional Salm onella,

Shigella,  and  E. coli  Surveillance System s to  ident ify  substant ial increases over  a  histor ical  baseline for  any given serotype

( 28 ) .  This technology can  be used to  help ident ify  clusters or  outbreaks.  PulseNet  is a  nat ional  network of  public health

laborator ies that  perform  pulsed - field  gel elect rophoresis (PFGE)  analysis on bacter ia that  m ight  be foodborne ( 29 ) .

PulseNet  was init iated in four  states in 1996 and  reached full  part icipat ion of  all 50  states and  several  large cit ies by  2001.

This network perm its rapid com parison  of  PFGE pat terns through  an elect ronic database at  CDC;  closely  related  PFGE

pat terns suggest  a  com m on source.  PulseNet  has helped  in the detect ion and  invest igat ion of  outbreaks,  part icular ly  those

that  involve m ult iple states.  An assessm ent  of  the im pact  of  int roducing PulseNet  PFGE subtyping in one state  indicated

that  it  increased the num ber  of  detected  outbreaks of  E. coli  O157: H7  by  40%  ( 30 ) .

Several  changes have im proved the ease and  t im eliness of  report ing.  I n October  1999, CDC issued  a revised FBDO

report ing  form  to  sim plify  report ing  by  state  health  departm ents. I n  addit ion,  eFORS was im plem ented in 2001 to  help

im prove the t im eliness of  foodborne disease outbreak  report ing.  Upcom ing versions of  eFORS will include an autom ated

search algorithm  for  m ore ready  access to  foodborne outbreak  surveillance data. An annual list ing of  foodborne disease

outbreaks reported to  CDC is available at  ht tp: / / www.cdc.gov/ foodborneoutbreaks/ outbreak_data.htm .
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The invest igat ion and  report ing  of  FBDOs by  state  and  local  health  departm ents are im portant  steps in efforts to  bet ter

understand  and  define the epidem iology of  foodborne disease in the United  States.  At  the regional  and  nat ional  levels,

surveillance data provide an indicat ion  of  the et iologic agents,  vehicles of  t ransm ission, and  cont r ibut ing factors

associated  with  FBDOs and  help direct  public health  act ions.
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