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Abstract

Foodborne illness is a common but in many calls preventable disease. The Centers for
Disease Control and Prevention has reported over half of the foodborne illness outbreaks were
associated with restaurants. In Kansas, the state and local health departments are responsible for
investigation of foodborne illnesses. The Kansas Department of Health and Environment and
Kansas Department of Agriculture work together to monitor the restaurant-based intrastate
foodborne illnesses. Restaurant-based foodborne illness complaint data from 2009 to 2012 were
analyzed for this study. The objective was to compare characteristics of these complaints and to
evaluate what information regarding the complaint would more likely lead to a foodborne illness
outbreak. Of the 1,011 complaints, 109 were investigated, and 46 were confirmed as outbreaks.
The investigation rate of all complaints was 10.8%, and the outbreak rate of all the investigation
was 42.2%. Etiology of these outbreaks indicated two major pathogens: 30.4% of Norovirus, and
8.7% Salmonella spp. More complaints and outbreaks were seen in areas with higher populations.
Outbreak confirmation was more frequent among complaints involving multiple households, and

more brief exposure-to-illness time.
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Chapter 1 - Field Experience

My field experience placement was facilitated through the Governor’s Internship
Program. It took place within the Kansas Department of Health and Environment (KDHE)
in Topeka, Kansas; under the guidance of Daniel Neises, Senior Epidemiologist in the
Bureau of Epidemiology and Public Health Informatics. The field experience included

240 on-site hours at KDHE, and was fulfilled from February 1, 2013 to July 10, 2013.

Governor’s Office Internship Program

The Governor’s Internship Program is a select internship experience designed to give
high-quality college students (juniors and senior undergraduates, graduate and law
students) the opportunity to see the inner workings of state government and contribute to
growing and improving the State of Kansas (KDHE, 2012b). The internship program

operates in three time frames each year in spring, summer and fall.

Kansas Department of Health and Environment

The Kansas Department of Health and Environment (KDHE) is a state level
department. It is directed by the secretary Dr. Robert Moser, with the mission of
protecting and improving the health and environment for all Kansas residents, and the
vision of “healthy Kansas living in safe and sustainable environment” (KDHE, 2011).
KDHE is divided into four separate divisions, which include Administration-Office of the
Secretary, Division of Public Health, Division of Health Care Finance, and Division of
Environment (KDHE, 2011a). The Division of Public Health is composed of nine bureaus,

including the center for health equity, center for performance management, community
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health systems, disease control and prevention, environmental health, epidemiology and
public health informatics, family health, health promotion, and oral health. My internship

took place in the Bureau of Epidemiology and Public Health Informatics (Figure 1).

¢ Kansas Department of Health and
Environment

Department

e Division of Public Health

e Bureau of Epidemiology and
Public Health Informatics

Bureau

Figure 1: Organization structure of this field experience at the Kansas Department of Health and

Environment

Bureau of Epidemiology and Public Health Informatics

The Bureau of Epidemiology and Public Health Informatics (BEPHI) is responsible
for collecting, analyzing, and interpreting data on a variety of conditions of public health
importance (KDHE, 2013b).

The records collected by the BEPHI include births, deaths, infant mortality,
marriages, and disease conditions, including infectious disease. In the foodborne illness
analysis project, foodborne illness outbreak data are pulled from EpiTrax. EpiTrax is an
open source, highly configurable, comprehensive surveillance and outbreak management

application designed for public health (KDHE, 2012a).



MPH Field Experience Project Overview

I have participated in some projects during the internship where I applied my public
health knowledge. The KDHE foodborne illness complaints data from 2009 through 2012
were analyzed for this study. Other projects of the field experience were daily telephone
conferences, telephone interviews for a Hepatitis C outbreak investigation, and a school
survey of vaccination among students in grade 6, 7 and 8.

The objective of my field experience main project was to describe and analyze
restaurant-associated foodborne illness complaints reported to the Kansas Department of
Health and Environment (KDHE) from the Kansas Department of Agriculture (KDA)
during 2009-2012. Conducting this assessment provided experience working with actual
data collected by public health agencies and the challenges the data can present.
Assessing foodborne illness complaints will help KDHE determine what types of food
establishments are most frequent for complaints and outbreaks. Observing the outbreak
investigation process provided “real world” experience with infectious disease

epidemiology in public health.



Chapter 2 - Introduction to Foodborne Iliness

Foodborne illnesses refer to diseases acquired through eating or drinking
contaminated food or liquids. Foodborne illness is infection or irritation of the
gastrointestinal tract caused by biological agents or chemical agents. The majority of
illnesses are caused by harmful bacteria and viruses. Pathogens causing most foodborne
illnesses nationwide are norovirus, Salmonella spp., Clostridium perfringens, and
Campylobacter spp. (CDC, 2011b). Symptoms may be mild or serious. The most
common symptoms are abdominal cramps, nausea and vomiting, diarrhea, fever and
dehydration.

Some people are more likely to develop foodborne illness than others. Older adults,
pregnant woman and young children are most vulnerable to foodborne illnesses. Also at
risk are people with compromised immune systems or chronic diseases. Foodborne illness
can be life-threatening and lethal for these vulnerable groups.

Each year, roughly one out of six people (about 48 million citizens) in the United
States gets sick from foodborne diseases, 128,000 are hospitalized, and 3,000 die (CDC,
2012; CDC, 2011a).

Foodborne illnesses have a severe impact on medical costs in the United States.
Salmonella, found in raw and undercooked meat, poultry, dairy products, and seafood,
leads to $365 million in direct medical cost annually (CDC, 2011a).

Foodborne illness is often a preventable public health problem. Food may become
contaminated at many critical points, such as production, processing, and even after
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purchase. Properly controlling and monitoring critical points such as storing, cooking,
cleaning, and handling foods can reduce the risk of foodborne illnesses. Based on the
estimation of the Centers for Disease Control and Prevention (CDC), reducing 10% of the
foodborne illnesses would keep about 5 million Americans from getting sick each year.
Restaurants are a significant contributor to the burden of foodborne disease. From
1998 to 2004, CDC reported 9,040 foodborne disease outbreaks. Of these outbreaks,
4,675 (52%) were associated with restaurants (Jones and Angulo, 2006). The majority of
restaurant outbreak etiologies were undetermined; of the known etiologies, norovirus and

Salmonella spp. were most frequently seen (Table 1).

Table 1: Etiology of restaurant-associated outbreaks reported to the Centers for Disease Control

and Prevention during the period 1998-2004 (Jones and Angulo, 2006)

No. (%) of
Etiology outbreaks
Unknown 3377 (72)
Norovirus 496 (11)
Salmonella species 349 (7)
Scombroid 119 (3)
Escherichia coli 57 (1)
Clostridium perfringens 54 (1)
Shigella species 50 (1)
Hepatitis A 36 (1)
Staphylococcus species 35 (1)
Other 122 (3)




Duties of KDHE and KDA

The Bureau of Epidemiology and Public Health Informatics at the Kansas
Department of Health and Environment (KDHE) is responsible for collecting, analyzing,
and interpreting data on a variety of conditions of public health importance (KDHE,
2013b). Notifiable conditions, including diseases that may be caused by foodborne illness,
must be reported to KDHE per Kansas Administrative Regulation 28-1-2(Appendix A
lists reportable diseases in Kansas). KDHE assists local health departments with the
investigation of infectious disease cases (KDHE, 2010), and with outbreak investigations,
if one is detected.

The Kansas Department of Agriculture (KDA) supports agriculture in Kansas (KDA,
2012), and is responsible for enforcing many agribusiness regulations, including
inspecting commercial food operations such as meat processing facilities and dairies. The
Food Safety and Lodging Program at KDA is responsible for routine inspections at
grocery stores, restaurants in grocery stores, restaurants, and lodging facilities (KDA,

2006) such as licensing businesses, and receiving complaints.

Foodborne illness complaints, investigations, and outbreaks

There are three phases of a foodborne illness outbreak investigation in Kansas:
receiving a complaint, conducting an environmental inspection and initial epidemiological
investigation, and conducting a full outbreak investigation.

Citizens can make a foodborne illness complaint regarding a restaurant by contacting

KDA through either an online form (http://www.ksda.gov/food safety/) or telephone

(785-296-5600). Alternatively, a citizen may telephone KDHE or a local health



department first about an illness complaint. KDHE and KDA share information received
about foodborne illness complaints

After a complaint is received, KDA may send an inspector to the establishment for
an on-site inspection. If the complaint meets KDHE’s outbreak definition, an initial
epidemiological investigation is conducted. KDHE defines a foodborne disease outbreak
as two or more individuals who experience a similar illness after eating a common food or
food from a common place, in the absence of other shared exposures (KDHE, 2008).
Because people living in the same household people may share the same food and have
other shared exposures, complaints involving only a single household are generally not
investigated by KDHE.

Once the outbreak definition is met, KDHE works with the local health department
to get sufficient epidemiologic information from the complainant(s). Detailed information
about foods consumed and symptoms experienced are collected. If the symptoms and
incubation periods reported are consistent with foodborne illness, KDHE and the local
health department conduct a full outbreak investigation. If the complainants cannot be
reached for more information, or if the epidemiological information is not consistent with
a foodborne illness, the epidemiological investigation is stopped and the complaint is
classified as “not an outbreak.”

Foodborne disease outbreak investigations are conducted to determine what
factors are associated with illness and what measures can be done to prevent further
illness. A typical investigation is composed of epidemiologic investigation, laboratory
analysis, and an environmental assessment (KDHE, 2008). Additional interviews may

be conducted with others known to be exposed to the same restaurant, and stool
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specimens may be collected from ill individuals for laboratory testing. KDA shares
inspection results with the KDHE, and KDHE shares epidemiology results with the
KDA. KDA works with restaurant to make corrective measures, such as reviewing a
HACCP (Hazard Analysis and Critical Control Points) plan, or training employees on

food safety.



Chapter 3 - Analysis of Foodborne Iliness Complaints

Objectives

This study focused on the analysis of restaurant-associated foodborne illness
complaints in Kansas received by the KDA from 2009 to 2012. The objectives were to
examine the characteristics of these complaints and to compare complaints that led to

outbreak investigations to those that did not.

Methods

Foodborne illness complaints were received by the Kansas Department of
Agriculture through an online complaint form on the KDA website or telephone calls. A
Microsoft Word form was completed for each complaint, and then shared via encrypted
email with KDHE. Beginning in 2009, KDHE transferred the data from each complaint
into Microsoft Excel spreadsheets. New spreadsheets were created for each calendar year
of complaints. Only complaints that were initially reported to KDA were included,;
complaints that citizens first reported to KDHE or a local health department were
excluded.

Information collected included report date; method of complaint submission;
establishment name, type, and address; meal date and time; illness onset date and time;
and the number of households and ill persons affected. Additional data fields were
calculated from the complaint data, such as exposure-to-illness days, exposure-to-
complaint days, and illness-to-complaint days. Exposure-to-illness days were defined as

the interval from the time an individual was exposed to the restaurant’s food to the time of



iliness onset. Exposure-to-complaint days were defined as the time between an individual
was exposed to the restaurant’s food to the time they made a complaint. Illness-to-
complaint days were defined as the time of illness onset to the time they made a
complaint. The day of the week column in each complaint was determined by using SAS
version 9.2 (SAS Institute, Inc.; Cary, North Carolina), a widely used statistical software
package, which was also utilized to remove typographical errors from the complaints.

For purposes of this analysis, all complaints were grouped by three main categories:
complainant information, establishment information, and investigation information.

Details are provided in Figure 2.

» Anonymous complaint (Yes or No)

Complaint « Complaint date, day of the week
informatiorl s Method ofcomplamtsubml-ssmn (Online vs. telephone)
» Meal occurrence date and time
s ||Iness onset date and time
» Number of ill households

Ao [Is s 1=l o ® Establishment name

information e Establishment type
* Establishment address, county, and region

s Investigation conducted (Yes or No)
e Qutbreak identified (Yes or No)

InVEStigation » Exposure-to-illness day
T Tt dla 2 * Exposure-to-complaint days

» llIness-to-complaint days
» Qutbreak etiologies

Figure 2: Classification of complaint information
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The data set included restaurant-based complaints from four calendar years: 2009,
2010, 2011, and 2012. KDA collects complaints for three types of facilities: food service
restaurant (FSR), food service grocery (FSG), and lodging (LOD). For this analysis, only
complaints regarding ready-to-eat (RTE) food from these three facility types were
included.

After omitting non-RTE food complaints, the data set contained 1,011 complaints
received from 2009 to 2012.

The KDA foodborne illness complaint data set was merged with KDHE’s data set of
foodborne illness investigations and outbreaks. Investigation data from January 1, 2009 to
December 31, 2011 was extracted from the Kansas Electronic Disease Surveillance
System (EDSS), and the current surveillance system, EpiTrax, provided data from
January 1, 2012 to December 31, 2012.

Merging these data sets allowed for the comparison of three categories of restaurant-
associated foodborne illness complaints: no investigation (complaints that did not lead to
a KDHE investigation), not an outbreak (KDHE conducted an initial investigation, but the
complaint could not be defined as an outbreak), and outbreak (KDHE determined that an
outbreak occurred and a full investigation was conducted). The investigation rate and
outbreak rate were calculated. The investigation rate was defined as the percentage of
complaints that led to a KDHE investigation:

Investigation rate = (number of investigations / number of complaints)* 100%

The outbreak rate was defined as the percentage of outbreaks among investigated
complaints:

Outbreak rate = (number of outbreaks / number of investigations)*100%
11



Results and Discussion

Complaints received in each year
A total of 1011 complaints were received from 2009 to 2012, in which 109 were
investigated and 46 were confirmed as outbreaks. Table 2 shows the number of
complaints, investigations and outbreaks in each year. The investigation rate was 10.8%,

and the outbreak rate was 42.2%.

Table 2: Number of restaurant-associated food-borne illness complaints received in Kansas,

2009-2012
I N
2009 248 24 1
2010 270 23 9
2011 214 29 17
2012 279 33 19
Total 1011 109 46

Method of complaint submission
The restaurant-associated complaints were received either by telephone calls or
website forms. In 2009-2012, 676 (66.9%) complaints were received by telephone, 239
(23.6%) complaints were received through the KDA website, and 96 (9.5%) complaints

had no recorded method of submission. The following figure (Figure 3) displays the
12



Kansas foodborne complaint investigations and outbreaks distribution in different
receiving measures from 2009 to 2012. Generally, complaints received by telephone were
much more frequent than complaints received by website form; investigations and
outbreaks were more frequent in telephone-based complaints. Note the year 2009 was the
first year of using online form filing restaurant-associated foodborne illness complaints,
the small number of complaints receiving online may indicate this. In these four years,
making complaints by website has an increasing trend, and outbreaks also appear more
with this tendency. The growth trend of complaints received by website forms may be due

to the extensive use of internet and people’s awareness of using government websites.

=

Complaints distribution by received measures

200

W Outbreak by website
180 1 = Not an outbreak by website
M No-investigation by website
160 -
M Qutbreak by phone
m Not an outbreak by phone
140 -
M No-investigation by phone
120 - B
100 +
80 1 E
60 -
a0 |
20 +
0 T T T T

2009 2010 3 ) 2011 2012
complaints received years

Number of complaints

=l =]1E=]

b

Figure 3: Restaurant-associated food-borne illness complaints distribution by received measures
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In 2009-2011%, the total complaints numbers were 733, and 149 (20.3%) of them
were received anonymously. In these anonymous complaints, 83 (55.7%) were received
by telephone, and 46 (30.9%) were received by the KDA website, and 20 (13.4%) had no
recorded method of submission. Only a few (n=6) investigations took place from
anonymous complaints and one outbreaks was detected (Figure 4). Figure 4 indicates the

increasing trend of anonymous complaints from 2009 to 2011.

Anonymous complaints distributionin years

i

70

60

m Outbreak

M Not an outbreak

B No investigation

Number of complaints

2009 2010 2011
Complaintsreceived year

 ES— —

Figure 4: Number of anonymous restaurant-associated food-borne illness complaints received in

Kansas, 2009-2011.

! There was no information about anonymous complaints in the data collected in 2012.
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Outbreak etiology
In this study, there were 1,011 total complaints, 109 investigations, and 46 outbreaks.
In this complaint-based pool of 46 outbreaks, the outbreak etiology was confirmed in 18
outbreaks: 14 (30.4%) outbreaks were caused by norovirus, and four (8.7%) were caused

by Salmonella spp. (Table 3). The etiology was not determined in 28 (60.9%) outbreaks.

Table 3: Restaurant-associated food-borne illness complaint outbreak etiologies in Kansas, 2009-

2012
Pathogen Number of outbreaks Percentage (%)
Norovirus 14 30.4
Salmonella spp. 4 8.7
Unknown 28 60.9

Outbreaks were classified by counties based on restaurant address, and the number of
outbreaks per county was examined. Figure 5 shows the outbreaks identified from
restaurant-associated complaints in Kansas counties from 2009 to 2012. Only three
counties have more than 10 outbreaks: Johnson County, Shawnee County, and Sedgwick

County. The western half of Kansas had only 5 (10.8%) outbreaks.

15
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Figure 5: Outbreaks identified from restaurant-associated food-borne illness complaints by

Kansas County, 2009-2012.

Complaints by counties groups

Complaints were classified into counties based on restaurant address, and the number

of complaints per county was examined. The counties with the highest number of

complaints was Johnson County (n=315, 31.2%), followed by Sedgwick County (n=169,

16.7%), and Shawnee County (n=110, 10.9%). These three counties accounted for over

half (n=594, 58.8%) of all complaints. While only 14 complaints were received for

Crawford County, five (35.7%) were determined to be outbreaks.
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Figure 6 displays the distribution in Kansas counties of foodborne illness complaints
from 2009 to 2012. The following table (Table 4) lists statewide foodborne illness
complaints received from 2009 to 2012 based on county units. The complaints were

divided into three categories based on the investigation and outbreak status.

Foodborne illness complaints received by Kansas county, 2009-2012
AP L P
o RA o NT PL M w ws i Y
AT
co " -
SH ™ s0 GH RO o8 Mc cy FT \
* e
| | ot s |
Le
- we
WA L GO TR EL RS oK .
{ EW MR ] o5
FR M
GL WH sC LE NS P BT b A
me
MK
he L CF AN LN
PN 1
HG
HM KE fl sF
ED oW w 2 £
Y
2 FO 2
sT GT Hs KW wo NO CR
EK
T 0 oW ME cA i BA - su cL - MG 18 oK
w T
Bansas 0 1-10 111-19 [ 20 - 59 [ >= 60
Department of Health
and Environment

Figure 6: Map of counties in Kansas reporting restaurant-associated food-borne illness

complaints from 2009 to 2012
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Table 4: Number of restaurant-associated food-borne illness complaints, investigation and

outbreak regarding restaurants in Kansas counties, 2009-2012

Number of

Number of complaints
County complaints not investigated, Outbreak Total

investigated but not an

outbreak

ALLEN 3 3
ATCHISON 2 1 3
BARBER 1 1
BARTON 4 4
BOURBON 3 3
BUTLER 10 1 1 12
CHAUTAUQUA 1 1
CHEROKEE 1 1
CLOUD 3 3
COFFEY 1 1
COWLEY 7 1 8
CRAWFORD 8 1 5 14
DICKINSON 1 1
DOUGLAS 38 3 41
EDWARDS 2 2
ELLIS 8 1 9
ELLSWORTH 2 2
FINNEY 9 1 1 11
FORD 7 1 8
FRANKLIN 4 1 1 6
GEARY 15 15
GOVE 1 1
GRAHAM 1 1 2
GRANT 3 3
GRAY 3 3
HARVEY 10 10
JACKSON 2 2
JEFFERSON 4 4
JOHNSON 286 16 13 315
LABETTE 7 7
LEAVENWORTH 14 1 15
LOGAN 1 1
LYON 12 1 1 14
MARION 2 2
MARSHALL 2 2
MCPHERSON 3 3
MIAMI 7 7
MITCHELL 1 1
MONTGOMERY 6 6
MORRIS 1 1
NEMAHA 2 2
NEOSHO 5 5
OSAGE 1 1

18
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The KDHE Bureau of Local and Rural Health classifies counties by peer groups,

which are based on the population density. This classification system divides the 105

counties into five groups: urban (150 or more persons per square mile), semi-urban (40-

149.9 persons per square mile), densely-settled rural (20-39.9 persons per square mile),

rural (6-19.9 persons per square mile), and frontier (less than 9 persons per square mile).

A map showing the peer group classification of each county is provided in the Figure 7.

The distribution of foodborne illness complaints by county peer groups are listed in Table

5.
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Figure 7: Kansas county population density peer group classifications (KDHE, 2013a)

Table 5: Restaurant-associated food-borne illness complaints reported by Kansas county

population density peer groups, 2009-2012

32
92
140
627

0
0
3
6

40

7
10
42

32
102
156
709

113,453
237,591
477,364
462,211
1,580,619

3.95%
8.27%
16.63%
16.10%
55.05%

Population per square mile (2011 Estimate): Frontier: less than 6.0 persons; Rural: 6.0-19.9 persons;
Densely-Settled Rural: 20.0-39.9 persons; Semi-Urban: 40.0-149.9 persons; Urban: 150 or more
persons. (KDHE, 2013a)
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The complaint distribution corresponds to the population distribution. Complaints
are concentrated in urban counties. Over two-thirds of the outbreaks took place in the
urban group, where more than half of the total population resides. The percent of
outbreaks in the semi-urban and densely-settled rural groups is nearly equal (16.10% and
16.63%), lower compared to the urban group. The rural and frontier groups bear the
lowest number of outbreaks. In the urban county peer group with a high population
density, 4.486 complaints were received per 10,000 people, while in the frontier county
peer group with a low population density the rate was 1.058 complaints per 10,000
people. One possible reason is that people in rural counties are more familiar with each
other compare to big cities; therefore when a foodborne disease occurs it is unlikely to
make a complaint and hold against a restaurant owned by an acquaintance.

There are 105 counties in Kansas. These counties were divided into six geographic
groups. Statistics based on these geographic regions are listed below (Figure 8 and Table
6). The following map and table show a trend of complaint distribution. The most
complaints occurred in Johnson, Sedgwick and Shawnee counties. The geographic area
with the most complaints report was the northeast region, while the least complaints
report was the northwest region. Reasons could include more restaurants in larger
counties; and different population density all around Kansas. A potential reason could be

people in these counties have a relatively easier access to the health care provider.
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Figure 8: Restaurant-associated food-borne illness complaints distribution in Kansas county

geographic groups in 2009-2012

Table 6: Number of restaurant-associated food-borne illness complaints, investigations and

outbreaks in Kansas geographic regions, 2009-2012

Regions No investigation Oth%trigk Outbreak Total
North Central 48 0 2 50
Northeast 570 29 32 631
Northwest 16 0 2 18
Southeast 38 1 5 44
South Central 200 17 16 233
Southwest 30 2 3 35

22




In the past four years, 42 counties did not receive any restaurant-associated

foodborne illness complaints. As listed below, these counties are centralized in west

regions, especially in Southwest (Table 7).

No complaints were received for 12 counties in the Southwest region and eight

counties in the Northwest region. These two regions accounted for nearly half (n=20,

47.6%) of the total counties with no complaints.

Table 7: Kansas counties (by geographic region) in which no restaurant-associated food-borne

iliness complaints were reported during 2009-2012 (n=42)

NORTH- | SOUTH- SOUTH NORTH NORTH- | SOUTH-
EAST EAST CENTRAL | CENTRAL |WEST WEST
Brown Anderson Comanche | Clay Cheyenne | Clark
Chase Elk Harper Jewell Decatur Greeley
Doniphan | Greenwood | Kingman Lincoln Ness Hamilton
Linn Kiowa Osborne Norton Haskell
Woodson Pawnee Ottawa Phillips Hodgeman

Stafford Rice Rawlins Kearny

Smith Rooks Lane

Washington | Sheridan Meade

Morton

Scott

Stanton

Wichita

Weekday distribution

The study shows that the number of complaints received also varied by day of the

week. Figure 9 displays the complaint distribution by weekdays.

In terms of weekdays, 282 (27.9%) complaints were received on Mondays, followed

by Tuesdays with 257 complaints. The number received on Thursdays and Fridays was
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similar, at approximately 150. Generally, the complaint number went down with sequence
of the day. The unbalanced distribution on weekdays may be due to two reasons: the
KDA is closed on weekends, and people eat out more on weekends. Complaints reported
during weekends will be accepted on Mondays, which is why Mondays bear the
undoubted peak in a week. The only complaint received on Sunday is a rare exception for

recording a foodborne disease complaint with a weekend date.

Complaint distribution in weekdays
300

250 -
= Qutbreak
H Not an outbreak
200 T . . .
B No investigation
150 -
100
50 -
1
[V T T T T T ]

Monday Tuesday Wednesday Thursday Friday Sunday
Dayof a week

Number of complaint

A
Figure 9: Distribution of restaurant-associated food-borne illness complaints received in Kansas

by day of week, 2009-2012

Based on the received complaints, when complainants recall their possible exposure date,

they also have a various distribution by weekdays. Figure 10 indicates the complaint
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exposures distribution by day of the week. Weekends (Saturdays and Sundays) bear the

highest number, and Fridays are relatively high. The lowest number occurs on Thursday.

Complaint exposures distribution by day of the week

150

W QOutbreak
m —/
2 m Not an outbreak
B No investigation
30
0 A T T T T T T

Monday  Tuesday Wednesday Thursday Friday Saturday  Sunday
Day of the week

=
=]
o

]

Number of complaints
3

Figure 10: Distribution of restaurant-associated food-borne illness complaints recall exposures in

Kansas by day of the week, 2009-2012

Household numbers in outbreaks
To evaluate the collected complaint data for many factors associated with foodborne
illness outbreaks, for this analysis we chose the household number and the incubation
time period. The household number means the number of households in the outbreak.
The following figure (Figure 10) displays the outbreak distribution in household

numbers.
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In a complaint, the household number has a close connection with the selection of
making an investigation. In Figure 11, the one household category has 671 complaints,
within only 3 outbreaks in four years. Meanwhile, in the category of 5 or more households,
16 outbreaks were confirmed out of 26 complaints. Therefore, when more households are

involved, there is a higher possibility for confirming an outbreak.

Complaints distribution by household

700
3

500

400 T outbreak
N not an outbreak

B no investigation

300

200

Number of complaints

100 1

g g
SoN

4 5 and more

[=]
wEEIEI

o] 1 2
Number of households

Figure 11: Distribution of restaurant-associated food-borne illness complaints received in Kansas

by household numbers, 2009-2012
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Analysis of time between estimated exposure, illness onset, and
complaint

The following figures (Figure 12, Figure 13, and Figure 14) display the complaints
distribution in different time periods. The blue bars are complaints that did not lead to an
investigation. The red bars are complaints in which an investigation was started but which
were ultimately not defined as an outbreak. The green bars indicate number of outbreaks.

Figure 12 reveals the complaint distribution in exposure-to-illness days; 591 (58%)
out of 1011 complainants said they got sick the same day they consumed the suspect
foods. and 27 (4.5%) outbreaks were detected in these 597 complaints. In the category of
one day between exposure to the suspect foods to illness onset, 293 complaints were
reported, and 16 (5.4%) were detected as outbreaks. For those complaints that have two or
more days interval between exposure and illness onset, no outbreaks were detected. There

were 86 complaints that did not have a specific exposure-to-illness time recorded.
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Complaint distribution in exposure-to-illness days

600
27
500 ~
(%]
=
‘w400 A
g' outbreak
8 16 M not an outbreak
w300 - - - -
o M no investigation
T
o
§ 200 -
=
2 1
100 - E 0 5 o o 0 T —
4 g @ O [
4] 1 2 3 6 8 13 UNKNOWN

a
Exposure-to-illness days

Figure 12: Distribution of restaurant-associated food-borne illness complaints received in Kansas

by exposure-to-illness days, 2009-2012

Complaints distribution in exposure-to-report days is shown in Figure 13. Only 22
individuals reported becoming ill the same day after being exposed to the restaurant. After
being exposed to the suspect foods in restaurants, the first week (7 days) represented the
most intensive time period for making complaints. A peak appears with 275 (27.2%,
n=1011) complaints having an estimate of one day between exposure and making the
complaint, which means 27.2% individuals in Kansas made complaints the following day
after consuming the suspect foods. The second day keeps complaints number as high as
198 (19.6%), following the third day with 133 (13.2%) complaints. In total, 844 (83.5%)
individuals made complaints in the first week (first seven days) after they were exposed to
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the suspect food. During the second week following consumption of the suspect food, this
complaint number dropped to 63 (6.2%). In addition, 51 (5.0%) complaints did not have

exposure-to-report days in record.

-

Complaint distribution in exposure-to-report days

300
250

W outbreak
200

® not an outbreak

B no investigation

150 +

Number of Complaints

30

1) 1 2 3 4 5 =] 7 814 15-30 More  Unknown
Exposure-to-report days than 30

P

Figure 13: Distribution of restaurant-associated food-borne illness complaints received in Kansas

by exposure-to-complaint days, 2009-2012

The illness-to-report days usually reflects how soon individuals would report their
possible foodborne illness. There were 85 complaints made the same day that the
individual got sick. However, the most frequent time appears to be the one day interval. A
total of 292 (28.9%) complaints were received the first day following when individuals

got sick from eating at a restaurant. A similar trend turn up with the exposure-to-report
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days; the first week fallowing exposure had 835 complaints which is 82.6% reported their

potential foodborne illness compare to 51 (5.0%) complaints of the second following

week.
I K
Complaint distribution inillness-to-report days
300
250
(]
E
t—ct:_ m outbreak
g m not an outbreak
[
qa B no investigation
o
=
£
=
=
W] 1 2 3 4 5 6 7 7-14 14-30  More than Unknown
lliness-to-report days 30
L |

Figure 14: Distribution of restaurant-associated food-borne illness complaints received in Kansas

by illness-to-complaint days, 2009-2012

When illness onset occurs the same day the food is consumed, individuals would
think the last thing eaten made them sick and provide more detailed information which
would be a big help for tracking back. If an investigation is filed, it can reduce the range
of target food, and make the inspection more effective. In addition, the most common

pathogen of foodborne illness is norovirus, with an incubation time of less than 24 hours.
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In Figure 13 and Figure 14, the mode of both time periods falls in the Day 1
coordinate. Some reasons could include the following factors: Individuals may consume
the foods in daytime but illness onset in early morning; they will wait until the next
daytime to report; people cannot report an illness until they get sick; and it takes time
from the possible exposure to start having symptoms. In addition, a person might be busy
treating their symptoms or seeing a doctor so reporting the complaint is not the first
priority at this time. People who ate with others would also likely check with their family

or friends before making a complaint.

Summary

The aim of this data analysis was to describe the characteristics of restaurant-based
foodborne illness complaints. Of the 1,011 complaints 109 were investigated, and 46 were
confirmed as outbreaks. In other words, the investigation rate was 10.8%, and the
outbreak rate was 42.2%. Only 39.1% of the outbreaks detected a pathogen, of which
norovirus was 30.4% and Salmonella spp. was 8.7%. For the period of study (2009-2012),
two-thirds of complaints were received by telephone, however, there is an increasing
trend towards website-based reporting.

Received complaints were distributed all around Kansas; however, complaints were
concentrated in Johnson, Sedgwick and Shawnee counties. The complaint distribution
corresponds to the population distribution. In the urban county peer group with a high
population density, 4.486 complaints were received per 10,000 people, while in the
frontier county peer group with a low population density the rate is 1.058 complaints per

10,000 people.
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Complaints have an unbalanced distribution throughout the week. Mondays have the
most complaints. The possible reasons could include: Monday is the first working day of
each week, and people are tend to eat in restaurants more on weekends.

The study also found complaints that involve multiple households are more likely to
be classified as outbreaks.

For our data we calculated three intervals (exposure-to-illness days, exposure-to-
report days, and illness-to-report days). More outbreaks were detected when a complaint
was made within two days of exposure, compared to complaints made more than two days
after exposure. This may be due to better food history recall among individuals who were
recently exposed. Complaints made quickly after exposure may also lead to a higher
chance of collected and testing laboratory specimens.

Measures of complaint submission: how to make and how to file a complete
complaint is crucial. Currently, the KDA and KDHE have specialists to answer complaint
calls. But on the KDA website, the anonymous option may easily result in an error. It is
very simple to choose to make an anonymous complaint, and no personal information is
required. This could be used by individuals to make a false complaint, and provides no

way to track back.

Study limitations

The real art of conducting surveillance lies in collecting accurate and timely data,
and in carefully and correctly interpreting the data (KDHE, 2008). Following are some

study limitations that could potentially lead to bias and inaccuracy.
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Under-reporting data: Initial data were obtained from KDA, and were collected via
email or complaint calls. Cases that were not submitted into these databases would be left
out. There will also be inevitable under-reporting of foodborne illnesses that were not
covered in this study.

Invalid complaint: Invalid complaints included incomplete information in the
complaint data, such as missing data fields, and no date of illness onset. In addition,
complainants may be incorrectly thinking a restaurant caused an illness when it was
actually something else.

Restaurant numbers in each county: Comparing complaint numbers with the number
of restaurants in each county could provide more information, as could comparing
complaint numbers with the population density. In this study, we assumed the number of
restaurants per county corresponded with county population, and it would be more
accurate to use the actual restaurant statistics. Currently, the KDA and the restaurant

association could not provide those numbers.

Future study

A further study could focus on the complaint ratio, such as collect the number of
restaurants in each county and the comparison of complaint ratio in each county. In
addition, more classifications could be drawn and compared: size of restaurant, type of
restaurant (buffet VS. fast food), and type of food (Mexican VS. Chinese). The
incubation period can also be calculated based on hours, which will be more accurate for

identifying an outbreak.
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Appendix

Note the appendix excerpted from Foodborne Iliness and Outbreak Investigation

Manual (KDHE, 2008).
A — Kansas reportable disease list
B - Foodborne outbreak investigation flowchart
C - CDC’s “investigation of a Foodborne Outbreak” form (eFDR S)
D - Final epidemiology report

E - Flowchart for Kansas Department of Health and Environment

inspectors
F - Flowchart for Kansas Department of Agriculture inspectors
G - KDHE Compliant Investigation Report

H - Foodborne illnesses etiologic agents characteristic



REFORT ABLE DNSEASES IN KANSAS for health care providers, hospitals, and laboratories
(KSA G5 118, 65-128, 656 - 6E-GHT, oA, 28-1-2, 28-1-4, and 28-1-18. Changes effective as of 428/ 2044:)

- Idicates that o telephome report is required by law within fear bowrs of gaspecd or confirmed coses o

KIDHE toll-free at 877-427-7317

@ - Indicates that an iselntes most be sent to;

Mvisien of Health and Environmental Labomatones

Forbes Field, |!1|.ik|.i1|.l|; i T, '|'u'p-e.:lca. KCS el 2 W0 |
Phaome; {TRS) 2946~ 1633

Acquired Immune Debiciency Syndrome { ALLS)
Amchiasis

Andhrax

Arboviral disease (including West Nile vins, Wesiem
Equing encephalitis (W EE) and St Lows encephalins
{SLE}) - indicaie vinus whenever possib le
Boalism ™

Brucellosis

Campykebacter infections

Cheameraid

Clvkmmyalia iraelomnads penital intection
Choarlera

Cryplospondioss

Cye lospoaa infioction

Diphthena

Ehrlichiosis

Excheriehia coll O 5707 {and other shiga-tocan
producing E. coli, also knownas STEC) (D
Giardinsis

Cronioa hea

Haemaphiles i fivenza, invasive discase
Hamtavirus Pulmonany Syndnome

Hemolytic wremic symadnome, postdiamheal
Hepatitis, viral {acute and chronic)

Hepatiiz B duning pregnancy

Human Immunedeficiency Yims (HIY ) {includes %iral
Lasawd Temas)

Influenza deaths inchikdren <18 years of age
Legions llosis

Leprosy {Hanscn disease)

Listeriosis

Lyme discase

Malaria

Measley (ruboplap ™=
Meningiiis, bacicrial '™
Meningococcemia P
Mamps
Perussiv (whooping cough) ™
Plagne | Yersiua pesiin) ™
Poliemyelitg ™
Psitiacosis
L Fever (Caxiails brmeriy) ™
Rabiey, hnman ard animal ™
Rocky Moumntain Spoted Fever
Rubella, including congen ital mubella syndrome ™=
Salmenellosis, including typhoid fever @
Noevere Acade Hq'.!.'fu'rumr_r Nendrome (NARN =
Shipe lesis @
.‘i'm.l'.ffnr.'l.' i)
streptococeal Invasive, drup-resietamt disease from
:.:-;:ITHII.T.\ A .‘if.ll'll?fn'?d'l'?d'ﬂ'll'.'u'iﬂ .ﬁf.l'l'lli'fn'?d'n'ﬂ'ﬂ'll'.\' ll?.lﬂ':ll'nllh'?.lrj'ﬂ'
Syphilis, meluding congenital syphile
Tewmnus
Toxic shock syndmome, strepiococcal and
staphylococcal
Transmisible Spongietorm Encephalopathy (TSE) or
'p-ri-:m dliseae {ing udes CI10)
Tnchmosis
Twberenlosiy, oeiive diseave D
Tuberculosiz, latent infection
Tularemia
fanee lla {ohickenpox)
Virgl hemaorriagic fover ™7

Yo llow fewver

In addition, laboratories must report:
# il load resuhs of reportab e o Boeses

s ALL blood kel levels, asol 1272002 (KCLPFPPRABLES )
& U T=lymphacyte coumt < S0 pl or R4 T=lymphoces <29% o lolal lymphocdes

Uuthreaks, nnosoal oecurrence of any disease, exotic or newly recognized discases, and sospect scts of

terroris m s hould be_repoded within 4 bow s by telephone o the Epidemiology Hotline: §77-427-7317

Mall or fax reports to your local health department andior to:
KOHE Office of Surveillinee and Epidemiolomy, EYSW Jackson, Suite 210, Topeka, KS 66612-1274
Fax: BTT=-42T-T3 18 {woll-Free)




FOODBORNE OUTBREAK INVESTIGATION FLOWCHART

Has an outbreak occurred?

Two or more individuals (from different
households) who experience a similar
illness after eating a common food OR
different food from a common place.
(This includes multiple complaints from
the same facility within a 14-day time
period.)

OR

Unexpected, unexplained increase of a
similar illness & food is a likely source

YES

Conduct epidemiologic
investigation

|

Conduct environmental
assessment

Contact Supervisor & KDHE
EPI (877) 427-7317

1

Inspect food establishment &
enforce safe handing practices

1

Interview manager & distribute
food employee surveys

1

Obtain menu & collect food
samples for testing

1

Conduct HACCP inspection as
directed

v

Report findings

Contact & coordinate with key
personnel

Obtain clinical specimens &
food samples

|

Implement control &
prevention measures

!

Define cases & conduct case
finding

l

Describe outbreak by time, place,
& person

)

Develop possible hypotheses

l

Plan & conduct epidemiologic
study to test hypotheses

—'I Analyze data & interpret results

|__

I

Revisit establishment & conduct

Report findings

I_

Depending on the outbreak, steps may occur
in a different order or simultaneously

Local County Health Department

KDHE Epidemiologic Services: (877) 427-7317

KDHE Laboratory: (785) 296-1633

KDHE Food Inspection Program (785) 296-5600
KDA Food Inspection Program (785) 296-35311

Collect specimens & food samples; Send to
KHEL: Notify EPI

Initiate as soon as possible; continue
throughout the outbreak investigation as
needed

Develop line lists & case definition; identify
additional cases

Create epi curves, spot maps, frequency
tables

Make inferences from all information
available

Test hypotheses: make comparisons
between ill and non-ill individuals

Calculate measures of association; evaluate
hypotheses using data from epidemiologic
investigation, environmental assessment, and
laboratory analysis

Complete and submit CDC eFORS Form;
write final report; distribute report



Electronic
Foodborne
Outbreak
Reporting

Syste m

Investigation of a Foodborne Outbreak

This form is used to report foodborme discase outbreak investigations to CDC, It is also
used to report Safmonelfa Enteritidis and £ coli O157:HT outbreak investigations =
involving any mode of transmission, A foodborne outbreak is defined as the oocurrence
of two or more cases of a similar illness resulting from the ingestion of a commen food
in the United States. This form has 6 parts. Part | asks for the mininum or basic
information needed and must be completed for the investigation 1o be counted in the
CDC annual summary, Part 2 asks for additional information for any foodborne
outbreak, while Parts 3 ~ 6 ask for information concerning specific vehicles or
ctiologies, Please complete as much of all paris as possible,

CDC Use Only

State Use Only

Part 1: Basic Information

1. Report Type

Al
0O Please check if this a final report

B.
0O Please check if data docs not support a
FOODBORMNE outbreak

2. Number of Cases

Lab-confirmed cases (A
Including _ secondary cases

Prohable cases (B

Including scoondary cascs

Estimated total ill _
flf greater than sum A + Bl

3. Dates

Please enter as many dates as possible

Date first case became ill

Month  Day Year
Date last case became ill /

Maonth  Day Year
Date first known exposure  /  /

Month  Day Year
Date last known exposure /[ /0

Month  Day Year

4, Location of Exposure
Reporting state

If multiple states involved:

O Exposure occurred in multiple states

0 Exposure occurred in single state, but cases
resided in multiple states

(Mher siates:

Reporting county

If multiple counties involved:

O Exposure occurred in nultiple counties
O Exposure occurreded in one county, but
cases resided in multiple countics

Other counties:

5. Approximate Percentage of
Cases in Each Age Group

<lwear % 2049vis %
14 yrs Yo =50 wrs ]
5-1%yrs %% Unknown Ya

6. Sex
(Estimaled percent of
the total cases)

Male Yo

Female Y

Interviews of only cases

(farm, marine estuary, ete,)

0 Food product traceback
0O Environment / food sample cultures

7. Investigation Methods (Check all that apply)
O
0 Food preparation review
O Investigation at factory or production plant
O Investigation at original source

0 Case-control study
0 Cohort study

8. Implicated Food(s): (Please provide known information)

Name of Food

Main Ingredient(s) Contaminated Ingredient(s)

Reason(s) Suspected
{See codes Just below)

Method of Preparation
| See attached codes)

e, Lasagna ¢.g., Pasta, sauce,

epes, beefl

e.g. Eggs

eg., 4

e, Ml

3)

0 Food vehicle undetermined

Reason Suspected (List above all that applyv)

1 - Statistical evidence from epidemiological investgation
2 - Laboratory evidence (e g., identification of agent in food)

3 - Compelling supportive information

4 - Other data (e.g., same phage tvpe found on farm that supplied eggs)
& - Specific evidence lacking but prior experience makes it likely source

CDC revised: Nov, 2004




9, Etiology: (Name the hacteria, virus, parasite, or toxin, If ‘w.nl.lhlu include the \t.rUl}pL and other characteristics such as phage type, virulence
factors, and metabolic profile. Confirmation criteria available al [ww tf f cakl or MMWR2000/Vel, 49/S8-1/App. B)

Other Characteristics Detected In
Etiology Serotvpe {e.g.. phage tvpe) (See codes just below)
1) O Confirmed
) 0 Confirmed
3) D Confirmed
0 Etiology undetermined
Detected In (List above all that apply)
1 = Patient Specimen(s) 3 -Environment specimen(s)
2 - Food Specimen(s) 4 - Food Worker specimen s)
10. Isolate Subtype
State Lab ID PFGE (PulseNet designation) PFGE (PulseNet designation)
1)
2)
E))]

11. Cnntribnting Factors (Check all that apply, See attached codes and explanations)
o Contributing factors unknown

Contamination Factor
OocCl oC2 OC3 0OC4 OC5F o6 OCT DCR DC9 OCI0 oCll OC12 oCl3 OCld OCIS (deseribe in Comments) O NiA

Proliferation/’A mplification Factor (bacterial outbreaks only)
OP1 OP2 OP3F OP4 OPS OPh OPT OPR DOPY OPID OP11 OPI12 (deseribe in Commenis) O N/A

Survival Factor (microbial outbreaks only)
081 D82 083 0S4 0S5 (deseribe in Comments) ON/A

0 Was food-worker implicated as the source of contamination? 0 Yes o No
If ves, please check only one of following

O laboratory and epidemiologic evidence

0O epidemiologic evidence (w/o lab confirmation)

O lab evidence (wio epidemiologic evidence)

O prior experience makes this the likely source (please explain in Comments)

CDC revised: Nov, 2004 2




Part 2: Additional Information

12, Symptoms, Signs and Outcomes

Feature

Cases with
outeome/
feature

Total cases for whom
wou have information
available

Healtheare provider
visit

Hospitalization

Death

Vomiting

Diarrhea

Bloody stools

13. Incubation Period
(Circle appropriate units)

Shortest
Longest
Median
£ Unknown

14. Duration of Illness
(Among those who recovered)
(Circle appropnate units)

{Hours, Days)

{Hours, Days) Shortest (Hours, Days)

(Hours, Days) Longest (Hours, Days)
Median (Hours, Days)

0 Unknown

Fever

Abdominal cramps

HUS or TTP

Asympomatic

&

&=

*

# Lise the following terms. if appropriate, to describe other common
characteristics of cases

Anaphylaxis Headache Tachycardia
Arthralgia Hypotension Temperature reversal
Bradyecardia Itching Thromohocyvtopenia
Bullous skin lesions  Jaundice Urticaria

Coma Lethargy Wheezing

Cough Myalgia

Descending paralvsis  Paresthesia

Diplopia Septicemia

Flushing Sore throat

15. If Cohort Investigation Conducted:

Attack rate* =

x 100 = %o

E s amd il

Tonal mumber exposed Tor whom vou have i liness information

* The attack rate is applied 1o persons in a cohort who were exposed (o the implicated vehicle, The numerator is the number of pesans who were exposad and became ill;
the denominator is the total number of pesons exposed to the implicated vehicle, Ifthe vehicle is wnknown, then the atiack rate should not be caleulated,

16. Location Where Food Was Prepared

(Check all that apply)
D Restonrant or deli

O Day care center

0 School

0 Office setting

0 Workplace cafeteria
O Banquet Facility

O Pienic

O Calerer

0 Grocery Store

0 Mursing home

O Prison, jail

O Private home

O Workplace, not cafeteria
O Wedding reception

0O Church, temple, etc

0O Camp

O Contaminated food imported into LS,

0O Hospital

O Fair, festival, other temporary’ mobile services

O Commercial product, served without further preparation

0 Unknown or undetermined

0 Oiher (Describe)

17. Location of Exposure or Where Food Was Eaten
{Check all that apply)
[0 Restaurant ar deli [0 Nursing Home
O Day care center
2 School

O Office Setting

[ Prison, jail

O Frivate home

[ Waorkp lace, not eafetena
[ Workplace cafetenia O Wedding Reception
O Banguet Facility
O Pienie

O Grocery Store

O Church, temple, etc.
O Camp

O Hospital

[ Fair, festival, iemparary/ mobile service

O Unknown or undetermined

O Other {Describe)

18. Trace back

0 Please check if trace back conducted

Source to which trace back led:

Source
{e.g., Chicken farm, Tomato processing plant)

Location of Source

State Country

Comments
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19, Recall 20. Available Reports (Pcasc attach)
0 Please check it any food product recalled O Unpublished agency report

O Epi-Aid rt

Recall Comments P e
O Publication {please meference ifnot attached)

21, Agency reporting this outbreak 22, Remarks
Briefly describe important aspects o f the outbreak not covered above
{e.g., restaurant ¢losure, immunoglobin administration, economic impact, etc)

Contact person:
Name

Title

Phone

Fax

E-mail

Part 3: School Questions

1. Did the outbreak involve a single or multiple schools?
O Single
0O Multiple (ff ves, number of schools ]

2. School characteristics (for all involved students in all involved schools)y
a. Total approximate enrollment
_{number of students)

O Unknown or Undetermined

b. Grade level{s) (Flease check all grades affected)
0O Preschool
0O Grade School (grades K-12)
Please check all grades affected: DK O1st O2nd D3rd Odth O5th O6th OTth ORth O%h O10th O1th O12th
0 College/University Technical School
0O Unknown or Undetermined

¢, Primary funding of involved school(s)
O Public O Private O Unknown or Undetermined

3. Describe the preparation of the implicated 4. How many times has the state, county or local health
item: department inspected this school cafeteria or kitchen in the
0 Heat and serve (item mostly prepared or cooked 12 months before the outbreak?*
off-site, reheated on-site) O Onee
O Served a-la-carte O Twice
O Serve only (preheated or served cold) O More than two Limes
O Cooked on site using primary ingredients [ Not inspected
0 Provided by a food service management company [ Unknown or Undetermined
0 Provided by a fast food vendor
0 Provided by a pre-plate company 5. Does the school have a HACCP plan in place for the
0 Partof aclub/ fundraising event school feeding program?*
0 Made in the classroom O Yes
0 Brought by a studentieacher/parent 0O No
0 Other O Unknown or Undetermined
0 Unknown or Undetermined
*If there are multiple schools involved, please answer according to the most
affected school
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6. Was implicated food item provided to the

school through the National School If ¥es, Was the implicated food item donated/purchased
by :
Lunch/Breakfast Program? i s
g & 0O USDA through the Commodity Distribution Program
J oS
0 Purchased commercially by the state/school authority
0 Mo Bt =
. 0 (iher
0 Unknown or Undetermined i =

0 Unknown or Undetermined

Part 4: Ground Beef

1. What percentage of ill persons (for whom information is available) ate ground beel raw or undercooked? Ya

2., Was gmund heef case rl:.'idy'_’ (Ground beef that comes from a manufbeturer packaged for sale and not altered or repackaged by the retailer)
0 Yes
o No
0 Unknown or Undetermined

3. Was the beef ground or reground by the retailer?
O Yes
0 No
o Unknown or Undetemined

If yes, was anything added to the beef dunng gnnding (e.g., shop tnm or any product to alter the fat
content)

Part 5: Mode of Transmission
( Enterohemorrhagic E. coli or Salmonella Enteritidis only)

1. Mode of Transmission (for greater than 50% of cases)
Select one:
0 Food
0O Person to person
O Swimming or recreational water
O Drinking water
O Contact with animals or their environment
O Unknown or Undetermined

Part 6: Additional Egg Questions

1. Were Eggs: (Check all that apply)

7 in=shell, un-pasteunzed?

7 in-shell, pasteurized?

0 liquid or dry egg product?

0 stored with inadequate reflrigeration during or after sale?
0 consumed raw?

0 consumed undercooked?

o pooled?

2. If eggs traced back to farm, was Salmenella Enteritidis found on the farm?
o Yes

0 No

0 Unknown or Undetermined

Comment:
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Contamination Factors:'

C1 - Toxic substance part of tissue (e.q., ciguatera)

C2 - Poisonous substance intentionally added (e.g., cyanide or phenolphthalein added to cause iliness)

C3 - Poisonous or physical substance accidentallyincidentally added (e.g., sanitizer or cleaning compound)

C4 - Addition of excessive quantities of ingredients that are loxic under these situations (e.g., niacin poisoning in bread)

C5 - Toxic container or pipelines (e.g., galvanized containers with acid food, copper pipe with carbonated beverages)

C6 - Raw productiingredient contaminated by pathogens from animal or environment (e.q., Sa/monelia enteriditis in

eqq, Norwalk in shellfish, E. coli in sprouts)

C7 - Ingestion of contaminated raw products (e.g., raw shellfish, produce, eggs)

C8 - Obtaining foods from polluted sources (e.q., shellfish)

€9 - Cross-contamination from raw ingredient of animal origin (e.g., raw poultry on the cutling board)

10 - Bare-handed contact by handlerworkeripreparer (e.9., with ready-to-eat food)

C11 - Glove-handed contact by handler’workeripreparer (e.g., with ready-lo-eat food)

C12 - Handling by an infected person or carrier of pathogen (e.g., Staphylococcus, Salmonella, Norwalk agent)

€13 - Inadequate cleaning of processing/preparation equipment/utensils 2 leads to contamination of vehicle (e.q.,
cutting boards)

C14 - Storage in contaminated environment B leads to contamination of vehicle (e.g., store room, refrigerator)

C15 - Other source of contamination (please describe in Commenis)

Proliferation/Amplification Factors:'

P1 - Allowing foods to remain at room or warm outdoor temperature for several hours (e.g., during preparation or
holding for service)

P2 - Slow cooling (e.g., deep containers or large roasts)

P3 - Inadequate cold-holding temperatures (e.q., refrigerator inadequate/not working, iced holding inadequate)

P4 - Preparing foods a half day or more before serving (e.g., banquet preparation a day in advance)

PS5 - Prolonged cold storage for several weeks (e.qg., permits slow growth of psychrophilic pathogens)

P8 - Insufficient time and/or temperature during hot holding (e.g., malfunctioning equipment, too large a mass of food)

P7 - Insufficient acidification (e.g., home canned foods)

P8 - Insufficiently low water activity (e.g., smoked/salted fish)

P9 - Inadequate thawing of frozen products (e.g., room thawing)

P10 - Anaerobic packaging/Maodified atmosphere (e.g., vacuum packed fish, salad in gas flushed bag)

P11 - Inadequate fermentation (e.g., processed meat, cheese)

P12 - Other situations that promote or allow microbial growth or toxic production (please describe in Comments)

Survival Factors:’

51 - Insufficient ime and/or temperature during initial cooking/heat processing (e.g., roasted meats/poultry, canned
foods, pasteurization)

52 - Insufficient time and/or temperature during reheating (e.q., sauces, roasts)

83 - Inadequate acidification (e.g., mayonnaise, tomatoes canned)

54 - Insufficient thawing, followed by insufficient cooking (e.g., frozen turkey)

55 - Other process failures that permil the agent to survive (please describe in Comments)

Method of Preparation:*
M1 - Foods eaten raw or lightly cooked (e.g., hard shell clams, sunny side up eggs)
M2 - Solid masses of potentially hazardous foods (e.q., casseroles, lasagna, stuffing)
M3 - Multiple foods (e.g., smorgasbard, buffet)
M4 - Cookiserve foods (e.g., steak, fish fillat)
M5 - Natural toxicant (e.g., poisonous mushrooms, paralytic shellfish poisoning)
M6 - Roasted meat/poultry (e.g., roast beef, roast turkey)
M7 - Salads prepared with one or more cooked ingredients (e.g., macaroni, potato, tuna)
ME - Liguid or semi-solid mixtures of potentially hazardous foods (e.g., gravy, chili, sauce)
M@ - Chemical contamination (e.g., heavy metal, pesticide)
M10 - Baked goods (e.g., pies, eclairs)
M11 - Commercially processed foods (e.g., canned fruits and vegetables, ice cream)
M12 - Sandwiches (e.g., hot dog, hamburger, Monte Cristo)
M13 - Beverages (e.g., carbonated and non-carbonated, milk)
M14 - Salads with raw ingredients (e.g., green salad, fruit salad)
M15 - Other, does nat fit into above categories (please describe in Comments)
M16 - Unknown, vehicle was not identified

' Frank L. Bryan, John J. Guzewich, and Ewen C. D. Todd. Surveillance of Foodborne Disease Il
Summary and Presentation of Data on Vehicles and Contributory Factors; Their Value and Limitations.
Journal of Food Protection, 60; 6:701-714, 1997.

: Weingold, 5. E., Guzewich JJ, and Fudala JK. Use of foodborne disease data for HACCP risk
assessment. Journal of Food Protection, 57; 9:820-830, 1994,
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Final Epidemiology Report

FORMAT FOR WRITING AN OUTBREAK REPORT

The following is a standard format of a written outbreak report. The format may be modified
depending on the complexity of the outbreak.

INTRODUCTION
BACKGROUND
METHODS
Epidemiologic Investigation
Laboratory Analysis
Environmental Assessment
RESULTS
Epidemiologic Investigation
Laboratory Analysis
Environmental Assessment
DISCUSSION
RECOMMENDATIONS
ACKNOWLEDGEMENTS
SUPPORTING DOCUMENTS

The INTRODUCTION should include the following information:

Who first reported the outbreak?

When was the outbreak reported?

What steps were taken to determine that an outbreak had occurred?
What entities were involved with initiating the outbreak investigation?

The BACKGROUND should include the following information:
= What are the circumstances surrounding the outbreak?
= Where did the outbreak occur?
= What preliminary information was known?
Demographics of the affected group
o Number of persons exposed
o Number of persons ill
o Severity and clinical picture of ill persons

]

The METHODS section should include epidemiologic, environmental, and laboratory or clinical
information:
=  Epidemiologic Investigation
o What was the case definition?
o What investigation tools were used to collect or organize the information?
= Line list
=  Epidemic curves
= Maps



®  Chart reviews
=  Communication with health care providers
®*  (QQuestionnaire
o Ifa questionnaire was administered, how was it administered?
= Self-administered?
= By phone?
® [n person?
= Electronically?
What type of study was conducted?
What statistical analyses were conducted?
What hypotheses were generated?
What prevention and control measures were implemented?
What entities were involved?
o  What specific tasks were conducted?
= Laboratory analysis
o  Were stool samples collected for testing?
o  Were food samples collected for testing?
o What tests were conducted?
o  Where was testing performed?
*  Environmental assessment
o What kind of environmental assessment was conducted?
o  What was the physical layout of the outbreak?
o Was a HACCP investigation performed?
o Were there any tracebacks?

o 0 0O 0 0

The RESULTS section should also include epidemiologic, environmental, and laboratory or
clinical information:
*  Epidemiologic Investigation
o Total number of persons exposed (cohort study)
o For all individuals (cohort or case-control study)
= Number and percentage of persons by age group
=  Number and percentage of persons by sex
= Number and percentage of other demographics collected
o Number and percentage of ill and not-ill or of cases and controls
o Forill persons or cases (cohort or case-control study)
= Number and percentage of each symptom experienced
* Number of samples collected
= Number and percentage of positive results
= Number and percentage of persons hospitalized
* Number and percentage of medical visits
= Incubation period (median and range)
= Recovery period (median and range)
o Overall attack rates and food-specific attack rates (cohort study)
o Measures of association
= Relative risk (cohort study)
= (dds ratio (case-control study)



o Any additional results
= Laboratory analysis
o What were the results of the human samples submitted?
o  What were the results of any food samples tested?
* Environmental assessment
o What were the results of the investigation or inspection, including any HACCP
assessment?
o  What were the results of any food tracebacks, if done?
o  What were potential environmental factors that may have contributed to the
outbreak?

The DISCUSSION section should make interpretations of all the information collected during
the outbreak investigation.
= Taking into account all the information collected, what can be concluded about the
outbreak?
= Did the results from the epidemiologic investigation, laboratory analysis, and
environmental assessment support the hypotheses generated?
=  Were there any important or interesting outcomes or findings?
= What were the strengths and limitations of the study conducted?

The RECOMMENDATIONS section should provide educational information to aid others in
outbreak investigations.

=  What can be learned from this outbreak?

= Were the prevention and control measures implemented successful?

=  What measures would prevent future occurrences?

The ACKNOWLEDGEMENTS section should recognize personnel who assisted in the
outbreak investigation.

The SUPPORTING DOCUMENTS section should include any relevant information.
Important documentation includes the following:
= Copy of the questionnaire or survey tool used
Tables, epidemic curves, or maps
Inspection reports
Fact sheets of the disease



FOODBORNE ILLNESS AND OUTBREAK INVESTIGATION
KDHE Bureau of Consumer Health

Foodborne iliness complaint or any issue with a potential public health risk

Does complaint meet the definition of a
foodborne disease outbreak!?

Notify the following:

NO Supervisor or Contract Manager
YES —» KDHE EPIat (877)427-7317, option 'S’
KDHE BCH at (785) 296-5600

Local Health Department

Complete and submit Complaint
Report Form and inspection report
to the KDHE BCH Topeka Office v Conduct food inspection within 24 hours
v Initiate corrective actions, If needed
v Interview manager
v Hand out employee surveys
v Obtain menu of food items
v Collect food samples
v Provide education
v Pick up employee surveys and fax to KDHE
EPI at(877) 427-7318
v Conduct HACCP inspection, if needed
v Complete and submit Complaint Report Form,
inspection report, and HACCP Investigation
reports to BCH Topeka Office, KDHE EPI, and
local health department

T (1) Two or more individuals (from different households) who experience a similar illness after eating a
common food or different food from a common place OR (2) Two or more foodborne illness complaints
frorn the same facility within a 14-day time period OR (3) An unexplained, unexpected increase of a
similar illness, and food is a likely source
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FOODBORNE ILLNESS AND OUTBREAK INVESTIGATION
Kansas Department of Agriculture

Foodborne illness complaint or any i1ssue with a potential public health risk

Does complaint meet the definition of a
foodborne disease outbreak!?

NO

|

Conduct food inspection prior to
the COB following notification
or other requested time

|

Submit routine complaint form
or reports to the KDA Topeka
Office

Notify the following:
KDA Supervisor

YES — KDHE EPI at (877) 427-7317, option '5'

Local Health Department

v" Conduct food inspection

v Initiate corrective actions, if needed

v Interview manager

v Hand out employee surveys

v" Obtain menu of food items

v Collect food samples

v Provide education

v Pick up employee surveys and fax to KDHE
EPlat (877) 427-7318

v Conduct HACCP Inspection, if needed

v Complete and submit forms and, inspection
report, and HACCP Investigation reports to
KDA Topeka Office, KDHE EPI, and local
health department

f (1) Two or more individuals (from different households) who experience a similar iliness after eating a
commeon food or different food from a common place OR (2) Two or more foodborne illness complaints
from the same facility within a 14-day time period OR (3) An unexplained, unexpected increase of a

sirnilar iliness, and food is a likely source
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COMPLAINT INVESTIGATION REPORT

KANSAS DEPARTMENT OF HEALTH AND ENVIRONMENT
BUREAU OF CONSUMER HEALTH
FOOD SAFETY & CONSUMER PROTECTION

Establishment Name: Est ID #: Type:
Date Received: Received By: Occumence Date: Occurrence Time:
Complainant: s Phone: ( ] Email:
Please check one major complaint type: [ 5 Food Protection {temperatures)

E] I Alleped Foodborne Hiness | Outbreak (see below) D 6 Water/ Plumbing Sewape

[] 2 Personal Health / Hygiene [l 7 Geneml Sanitation

D 3 Food Source {sound condition: spoilage; approved |:| 8 Insect, Rodent, Animal

E] 4 Labeling / Expiration D 9 (Mher

COMPLAINANT’'S CONCERN:

Alleged Foodbore Hiness:
Symptoms (# All thal Applv) O Womiting ] miarthea [ Nausea [ Ahdominal Cramps [ Fever [ Other

Date of [Hlness Onset: Time: i Persons 111 # Persons Served: # Households involved:

Doctor Visited?: Hospitalizations?: Stool sample taken?: Food samples available?:

Food/ Beverage Eaten:

Any other commaonalities/meals shared?: N I ves, which meal (s):

INSPECTOR COMMENTS:

Date Worked: VALID: INVALID: UNDETEEMINED:

Date Complainant Notified: Via: Letter/'email (copy attached) Phone Other

ORIGINAL INSPECTION REPORT & COMPLAINT REPORT FORMS TO TOPEKA OFFICE

Bureau of Consumer Health 1000 SW Jackson, Ste 330 Topeka, KS 66612 (785) 296-5600
Revised 11/06
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Foodborne llinesses (Bacterial)
Incubation Duration of
Etiology Perod Signs and Symptoms lliness Assoclated Foods Laboratory Testing Treatme nt
Bacifius anthracis 2 days to Mausea, vomiing, malaise, Weeks Insufficiently cooked Blood, Penicilin is first choice for
weeks bioody diarrhea, acule contaminated meat. natur ally acquired gastrointes-
abdominal pain, linad anfhrax, Ciprofloxadnis
second opion,
Baciius cereus 16 hrs Sudden onsel of severe 24 hrs Impropesty refrigerated Mormally a chnical Supporiive cane,
{preformed nauses and vomiting, cooked or fried nice, diagnosis. Clinical
enteroioming Ciarrhea may be present. meats. labor atories do not rowtinehy
identily this organism, If
ndicated, send stool and
food spedimens to
refenence laboratory for
culiure and ioxn
identification.
Bacilius cereus 10-16 hours Abdominal cramps, walery  24-48 Meals, siews, gravies, Testing not necessary, sell- Supporiive care,
({diartheal toxin) dianhea, nausea. howrs vanilla sauce. Emiting {consider festing
food and stool for foxin in
oulbreaks),
Brucella aborus, T-21 days Ferver, chills, swealing, Wesinks Raw milk, goal cheese  Blood cullure and posifve  Acute: Rifampin and
8. malitensiz, and wea kness, headachs, made from unp astewr - e ooy, doxycychine daily for >8 weeks.
B. suig musche and joint pain, ized milk, contaminated Infections with complcations
diarrhea, bloody slools meats, rercquire combination therapy
during acule phase, with rifampin, tetracycling, and
an aminoghyooside.
Campylotacter 2-5 days Cearrhea, cramps, fever, 2-10days  Raw and undercooked  Rouling stool cullure, Supporiive care, For severe
Jafuni and vomiting ; diarrhea oy, unp as turi 2ed Campyiobacier requires cases, antibiotics such as
may b bloody. milk, conlaminated spedal media and eryihromydn and quinalones
waler incubation at 42°C to grow.  may be ndicated aarty in the
diarheal disease . Guill ain-
Bard syndrome can be a
sequels,
Clogiridiurm 12-72 hrs Vomifing, diarhea, blurred  Variable Home-canned foods Slool, serum, and food can  Supporive care. Botulinum
botutin Lm— vighon, diplopla, dysphagia, (fom days  with a low addconient,  be tesled for foxin. Stool antioxin i helpful if given
chiddren and adulis and descending musde to months).  impropedy canned and food can also be early in the course of the
(e o el {oiin) e o et Can be commarcial Toods, cullured for the organism.  Bness, Contad the stale
compl- home-canned or These tests can be sl depariment, The 24-
cated by fermented fish, herb- performed at some state howr number for state health
respiralory  infused oils, baked health depariment depariments fo call s (770)
fadure and  potaloes in aluminium laboratones and COC, 4887100,
death. foll, cheese sauce,
botBed garic, foods held
waarm for extended
peniods of time {eg, ina
WEN T Oy,
Ciosiridium 3-30 days In infants < 12 months, W ariabbe Homery, home-canned Stool, serum, and food can  Supportive care. Botulism
B ufir urm—anfans lethangy, weakness, poor vegelables and fruts, b Pesslesd Tor foan ., Stool i ghobulin can be
feading, constipaton, O N SYIup, and food can also be abitained fram the Infant
hypotonia, poor head cultured forthe organism.  Botulism Prevention Program,
coniral, poor gag and Thiese Lests can be Health and Human Services,
sucking reflex, performed al some stale California (510-540-2646),
healh depariment Botulinum anfiloxin is generally
labor afories and COC, nal recommended for infants.
Ciosiridium B-16 hrs Watery disrrhea, nausea, 24418 hrs Meats, poultry, gravy, Sioots can be tested for SBupportive care. Anfibiofics not
parringens ki abdominal cramps, fever is dried or precooked enlenotoxin and cullured for  indicaled,
rang. foods, Ime-andior organiam. Because
femperature-abused Clostnidium perfingens can
food, narmally be found in siool,
quanFative cullures must
be done.
Enlerohemonhagic  1-5 days Severe diarrhea that is 5-10days  Undercooked beef Stool cullure, E. colf Supporiive care, monitor renal
E. colf (EHEC) often bloody, abdominal especially hamburger, 0157 H7 requires special  function, hemoglobin, and
inchuding pain and vomiling, Lisually, unpaslewized milk and  media lo grow, If E. colf platlets dosely. £ coff
E. coli QD15T:HT btike or mo fever is presant, e, raw fruns and 0157 HT is suspected, ST HT infection is also
and other Shiga More commaon in childnen vegetables (eg. spedfic iesling must be asgsociated with hemolytic
foxin-producing =4 yoars, sprouts), i{rarely), requested, Shiga toxin wremic syndromae (HUS), which
E. coli{STEC) and contaminated festing may be done using  can cause lelong complica-
waler. commencial kits; posifive tions. Studies indicale that
solates should be anfibiokics may promote (he
forearded 1o public heatth  development of HUS,

and serotyping.
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Foodborne llinesses (Bacterial) { Continued)
Incubation Duration of

Etialogy Perod Signs and Symploms liiness Associated Foods Labaratory Testing Treatment

[Enieno joxigenic 1-2 days Watery diahea, o >7 ‘Water or food Stool culure. ETEC Supporiive care. Anbiobcs

E. cofi {[ETEC) abdominal oramps, some days confaminaied with requires special lsboratory  ane rarely needed except in
vomiling, uaman feces, fochniques for identifica- sevens cases, Recommended

ton, If suspecied, must anliteoics incude TMP-SMX
request specfic esting. e g uEnolon &5,

Listaria 948 hrs for Fever, musde aches, and Fresh soft chesses, Blood or cerebrogpinal fhid  Supportive care and

monocyiogensas gastointesinal  nausea ordiamhea. ‘Variable unpa steurized milk, culures, Asympicmatic anlibioBcs; Intravenous.

symploms, Pragnant women may madequalety pasieur- fecal camage ocours, ampicilin, porscilin, or TMP-
2-5 weeks have miki fu-like diness, zed mik, ready-io-eal  Menefore, stopl culture SMX are recommended for
for invasive and infection can bead to defi meats, hot dogs. usually not hedpful, Ivasive disease.
disase promature delvery or Anlibody to Eslenclysin O

sillbirih. Elderty or may be helplal o kdenily

Immunocompromised outbreak retrospectvely.

patients may have

DACIenemia of meningis,
Al birth and Intants infecied from
infancy mother at rigk for sepsis or

menin gifi 5.

Salmon eila spp, 1-3 days Digrrhea, fever, abdominal Contaminaled eggs, Routine siodl cullues, Supporiive care, Oiher than for
cramps, vomiting. §. Typhi  4-7 days jpoulitry, un pasieunzed 5. Typhi and 5. Paratyphi,
and 5. Paralyphi produce milk o juico, dwase, anlibiobcs ane nol ndicaled
typhoid witdh inskdiows i menated raw fnits unless fhene is exira-iniestinal
onsel characlerzed by and vegetables (affalfa spread, or the sk of exra-
Tover, hoadachs, sprouts, melons), S, imestnal spread, of the
conabpabon, matakse, Typhi epidemics are infecton, Congider ampicllin,
chills, and myalgia; ofien related o fecal genfamicin, TMP-SMx, or
iz rivea B8 wnoommMon, conamnation of waler quinolones i indicaled, A
and vomiling & not usually supplies or streel- vacone exsis for 5 Typhi,
Sevens. vanded foods.

Shigeiia spp. 2448 hra Abdominal cramps, fever, Faed or waler Routing stool cullues, Supporive care. TMP-SMX
and diamhea. Stoots may 4T days iooiniamin ated with recommended in tha US i
contain biood and muous, humasn fecal maleral, ongansm 5 Suscoplible;

Usually person-io- nadidixic ackd or ofier

person spread, fecal- quinolones may be indicated if
oral iransmession. anjanism i nesisian,
Ready-io-eatl foods especially in developing
fouched by infected food coumnines.,

workers, o, raw

vegelables, salada,

sandwiches.

Staphylococcus 1-6 hrs Sudden ongel of severe Unredrigerated or Normally a clinical Supporiive care,

aureus {preformed niausea and vomiting. 2448 hrs mproperty refrigerated diagnasis. Sool, vomitus,

anlaraiooin) Abdominal o amps. maats, potalo and egg and Tood can be tested for
Digrrhea and lever may be salads, cream pasiies.  ioxn and cullued if
prasenl indicated,

Vitrio cholerag 24-72 hrs Profuse walery diamhea Conta minated waler, Stood cullure; Vibno Supporive cang wih

{toming and vomiting, which can 3-7 days. fish, shelfish, street chofarae requines specal aggressive oral and infra-
lead (o severe dehydration  Causes life-  vended food typically media to grow. I V. venous rehydration, In cases of
and death within hours, threatening  from Latin Amernica or cholerae s suspecled, must confirmed cholera, tetracydine

dehydra- Asia. request spedfic esting. or dooycyding ks recommended
fian, for adulls, and TMP-SMX, for
children (<8 years),

Vitrrio pera- 248 hrs ‘Walery dianbea, Undercooked or raw Slood cullures. Vitirio Supportive care. Anlibicics

haematicus abdominal oramps, 2-5days sealbbod, such as fish, parahaemolylicus requires  are recommended in sevede
nNausea, vomiting. shedifish . special media fo grow. f V. cases: feracychine, doxycy-

parafiagmolyious is cline, gentamican, and
suspecied, musl requesl celotakme,
spedfic esting.

Vitrrio wuinificus 1-T days Womiting, dianrhea, Underoooked oF raw Stood, wiound, or biood Supporive cane and

abdominal pain, 28 days shelfish, especialy cultures. Vibno wiinifous antibiocs; tetracychine,

bacteremia, and wound
infectons, More common
in the mmunooompno-
mised, of in pabents with
chronic liver disease
{prevsening with bullous
skin Wysions). Can be ial
i patients with lver
disesse and the
ImmunoCampromsed,

oyslers, ofhar
contamnaied seatood,
and I wiou s
axposed 10 Sea waler,

rosgquires spoacial madia o
grow, 1TV, vulnificus s
sugpected, musl regues!
spedfc lesing,

donycycling, and cellazidime
are recommended,
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Foodborne llinesses (Bacterial) { Continued)

Incubation Duration of

Etiology Perod Signs and Symptoms lliness Assoclated Foods Laboratory Testing Trreatmert

Yersinia 24-48 hrs Appendicitis-lke symploms Undercooked pork, Stool, vomitus, or blood Supportive care. If septicemia

enterocofytica and {dianhea and womiing, 1-3 weseks, unpastewized milk, tofu, culture. Yersinia requires or other invasive disease

¥, pEeudoluter- fever, and abdominal pain)  wsually seff-  contaminaied waler, spocial media lo grow, IT occurs, anfibiobic heragy with

cuigsis oo primarnity in older limiting Infecton has occumed in - Suspecied, must reques! gentamicin or cefolaxime
children and young adulis. infants whose specific lesting. Serclogy s {doxycyclne and ciprofloxacin
May havver a scaritinifonm caraghvers handled availabbe inreseanch and abso effecive).
ragh with ¥, peeudotsber- chitierlings, reference laboralones,
culosis.

Foodborne llinesses (Viral)
Incubation Duration of
Etiology Perod Signs and Symptoms lliness Assoclated Foods Laboratory Testing Treatmert
Hepatitis A 28 days Diarrhea, dark urnine, W ariabba, Shelifish harvesied from  Inorease in ALT, billirubin. Supporfive care. Prevention
A rage jaundice, and fu-ike 2 woiks — contaminaied walers, Positive gk and anti- wihh immunization,
{15-50 days) symploms, i.e., fever, 3 months raw produce, contami-  hepatilis A antibodes,
headache, nausea, and nated drinking water,
abdominal pan uncooked foods and
cooked foods that are
mot reheated after
confact with infecied
food handier,

Morovineses (and 1244 hrs Navsea, vomiting, 1260 hes Shellish, fecally Routing RT-PCR and EM Supporfive cane such as

olher calicivinuses) abdominal cramping, contaminaled bods, on fresh unpreserved slool  retvydration, Good hygilene,
diarrhea, fever, myakgia, ready-to-eat foods samples. Chinical disgnosis,
and some headache, touched by infected ood negatve baclerial cullures.

Diarrhea is more prevalent workers (salads, Stool s negative for WBCs,
in adults and vomifing is sandwiches, ica,
mane prevabent in children, coakies, fui).

Ruoitavinues 1-3 days Vomiting, watery diamhea,  4-8 days Fecally contaminated Identification of virus in Supporfive cane, Sevens
lowi-grade fever, foods, Ready-io-eat s100] via Immunoassay, diarhea may requine fuid and
Temporary laclose foods touched by e oty replacement,
infolerance may occur, infected food workers
Infants and chill dren, {sal ads, fruils),
edderty, and
Immunccompromised ane
espacially vulnerable,

Crher viral agents 10-T0 hrs Mausea, vomifing, 2-9 days Fecally contaminated Identification of the virusin - Supporfive care, usually misd,

(astrovinuses, diarhea, malaise, foods, Resdy-1o-sal early acute stool samples.  selimiting. Good hygiens.

adencvinises, abdominal pain, headache, foods touched by Serclogy, Commescial

parovinses ) fever. infected food workers. ELISA kits are now

Some shelifish, availabbe for adenovineses
and astrovinises.
Foodborne llinesses (Parasitic)
Incubation Duration of

Etiology Perod Signs and Sym ptoms lliness Associated Foods Laboratory Testing Treatme nt

Angiostrongyius 1week loz=1 Severe headaches, Several Rew or undercooked Examination of CSF for Supporiive care, Repeat

cantonensis mainih NEUSEa, vomiing, nedk wesks o inermediaie hosts (eg,  elevated pressure, protein,  lumbar punciures and use of
stifiness, paresthesias, several snails or shugs), infected  leukocyles, and eosing- conicostercid therapy may be
hyperesthesiag, seizures, months paratenic (Iranspon) phills; serclogic iesting used for more severely
and ofher newclogic hosts {eg, crabs, resh  wsing ELISA to detect patents.
abnormalities, waler shrimp), fresh anlibodies 1o

produce conlaminated  Angilostrongyius
wiilh intermediaie or cantonan sis.
transpon hosts,

Crypiosponidium 2-10 days Diarrhea (usually walery), May be Ay uncooked food or Request spedific Supportive care, self-lmited, If
sSlomach Cramps, upsel remitting and  food contaminaied by examination of Te s100l or  Sevens congicer DaNoMoNycin
stomach, shght fever, redapsing an @ bod handler afler  Crypiosponidium, May need  for 7 days, For children aged

overwesks  ocooking, drinking waler. fo examine water or food. 1-11 years, consider
1o months nitazexande for 3 days,
Cyolospora 1-14 days, Diarrhea (usually walery), May be ‘Wanous types of fesh Request specific TMP-5MX for 7 days.
cayetanensis usually atleast  boss of appetile, remitling and  produce (imporied examination of he stool for
1 week substantial loss of weight,  relapsing berries, letuce), Cyciospora, May need o
stomach cramps, nausea,  overwesks examine water or food.
vomiling, fatigue ., 1o months
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Foodborne llinesses (Parasitic) (Continued)
Incubation Duration of

Eticlogy Period Signs and Sym ptoms lliness Associated Foods Laboratory Testing Treatment

Entamoatra 2-3 days to Digrrhves (often bloody), May be Any uncocked podor  Examination of stool for Metronidazole and a luminal

histolytica - wieeks frequent bowel move- protracied food contaminated by cysts and parasies—may agent {iedoguinol or
manis, bower abdominal {senvveral an il food handier afler  need al least 3 samples. MMM N ).
pain, weeks 1o cooking, drinking waler,  Serclogy for long-lerm

several infectons.
months)

Giardia lambiia 1-2 weseks Diarrhea, stomach cramps, Days o Any uncooked food or Examination of stodl for ova  Metronidazole.
gas, Wi ks food contaminated by and parasiles — may need

an @l ipod handler afler  at least 3 samples.
cooking, dinking waler.

Toxoplasma gondll 523 days Generally asymplomatic, Maonths Accidentalingeston Isclaton of parasites from  Asymplomatic healihy, but
20% may develop cervical dicontaminged subsiances  blood or other body Buids; infected, persons do not
ymphadenopathy and'or a (e, sof confaminated  observalion of parasiles in - require treaiment, Spiramydn
fiu-like @ness., o with cat feces on fruits  patient specmens via of pyrimehamine phus
T A ST DD TS ] and vegetables), raw or  mioroscopy of hisiobogy. sulfadiazine may be used
papents: central nerous pawrily cooked meat Detection of organisms is for pregnant women,
system (CNS ) disease, (especialy pork, lamb,  rare; serclogy (reference [Py ime thamine phus
myocanditis, or preumoni- of VEnison). laboratory needed) can be  sulfadiazine may be used
1is is oflen seen, a useful adunct in for Immunocompromised

diagnosing loxoplasmaoss,  pesons, in specific cases,
Howrever, g antibodies Pyrimethamine phus
may perssl for 618 sulfadiazine (with or wilhoul
months and hus may nol slercids) may be given for
necessanty indicate recent  ooular disease when indicated.
infecon, PCR of bodiy Folinac acid i gihen with
fhidts. For congenital pyrimethamine plus sulfadiaz-
infecion; isolation of ine fo counteract bone marmow
T. gondi from placenta, SUpPression,
umbilical cord, or infant
blood. PCR of white blood
colls, CEF, or amniclic
fhuid, or Ighl and IgA
sernchogy, performed by a
rafenenon lboratory,

Passed from mother

Toxopiasma gondi  In infants at Treatment of the mother Months {who acquired acute

{congenital birth may reduce severily and/ infection during

infection) orincdence of conganital pregnancy) 1o child,
infection. Most infected
infanis have fiw
symploms al birih, Lates,
they will generally develop
signs of congenital
texeplasmeosis (menial
retardation, severaly
impaired eyesight, cenebral
palsy, seizures), unless
the infection is treated.

Rawy or unde roooked
Trichinelia spiralis  1-2 days for Acule: nauses, diarhea, Menihs contaminaled meat, Positive serology or
initial wvomiting, fatigue, fever, usually pork or wild demaonstration of larvae via  Supporive care plus
symploms; abdominal discomion game meal (e, bear o  musde biopsy, Increase in - mebendazole or albendazole,
ofhers begin followed by musche MoCse ), eosinophils,
2-8 weeks soneness, weakness, and
after infection  occasional candiac and

neurolo g com plications.
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Foodborne llinesses (Noninfectious)

Incubation Duration of
Etiology Perod Signs and Symptoms lliness Assoclated Foods Laboratory Testing Treatment
Antimaony Smin-&hs,  Vomiting, melalic taste, Lsualy Metalic conlainer, Identification of metalin Supporive care,
usually <1 hr sedl-Emiled beverage or food,
Argenic Few hrs Vamiting, colic, diamhea, Several Contaminaled food, Urine, May cause Gasvic lavage, BAL
days eosinophilia, (dimercaprol),
Cadmium Smin - &hrs,  Nausea, vomiling, myaigia, Usually Seafood, oysters, Identifi cation of metal in Supporive cane,
usually <1 hr increase in salivation, sed-imited  dams, lobster, grains,  food,
slomach pain, peanuts.
Ciguaiera fish 2-6 hrs Gl abdominal pain, Days o Avanety of lange reel Radcassay for toxin in ish  Supportive care, IV mannilol,
poRsOnng nawse a, vomiling, wonks o fish, Grouper, red or @ consistent history., Children more vulnerable,
{caguatera toxing chanhes. months snapper, ambenack,
and baracuda (most
3hrs Mearg bocgic: [panes thesias, comman).
reversal of hot or cold,
pain, weakness.
2-5 days Caingi v SCUlar ;
brachycar dia, hypokenson,
increase in T wave
abnonmalities.
Copper Smin = & hrs, Nasea, vomiling, blue or Lsnaaity Il Gominir, |denilifi cation of medalin Supporfive cane,
usually <1 hr green vomils, sedl-Emited beverage or food,
Mercury 1wk or Mumbress, weakness of Mary b Fish exposed loorgans:  Analysis of blood, hair, Supporfive cang,
longer legs, spastic paralysis, profracied mercury, graing ireated
impaired vision, blindness, with mercury fungicdes,
coma, Pregnant women
and the developing felus
are especally vulnerable,
Mushroom toxns, <2 his Vomiting, diarhea, Self-Emied  Wild mushrooms Typical syndrome and Supportive carng.
shori-acting confusson, visual {cooking may not mushroom kdentified or
(musaanal, dieslurban oe, salvation, deesiroy thase joxing ), demon siration of the loxin,
MUSCATING, chaphoresis, halucinalions,
paiocybin, coprius chigulfiram-like reaction,
arlpmdans, confusion, visual
iotenic acid) digturba nee,
Mushroom foxn, 48 hrs Diarrhiea, abdominal Oflen fatal Mushrooms, Typical syndrome and Supporfive care, ife-
long-acting diarrhea; cramps, keading to hepatic mushroom wentfied andior  threatenng, may need bfe
{@maniin) 24-48 twg liver  and renal falure, demonstration of he foxin,  suppon,
il riy
Hitrite poisoning 1-2 hrg Mausea, vomiting, Usually Cured meals, any Anahsis of the food, blood.  Supporive care, methylens
cyanosis, headache, soll-Emiled contaminated foods, blue,
dizzingss, weakness, loss spinach expased io
of consciousness, exessie nitneation,
chocotate-brown coboned
oo,
Paslicides Few min fo few  Nausea, vomiling, Usually Any conlaminated food.  Analysis of the food, blood.  Atropine; 2-PAM (Pralidoxime)
(organophosphates  his abdominal cramps, self-Emited s used when alroping s not
of carbamates ) dianhes, headache, able 1o conirol sympioms and
e nousness, blured i rarely necessary in
wighon, twilching, carbamate pomsoning.
conmulsions, salivation and
[ttt N
Puffer figh <30 min Parasihesias, vomiing, Death Puffer fish, Detection of \erodotosin in  Life-threatening, may need
{terodotonin) diarrhea, abdominal pain,  usually in fish, respiratony Suppor,
ascending paralysis, 46 hours
respiraiory falure,
Scombnoid 1min - 3 hrs Fhushing, rash, buming 3-6 hrg Fish: bluefin, wuna, Demonatraton of staming  Supporive care, antihista-
{histamine) sensation of skin, mouth skipjack, mackenel, in food or clhincal diagnoss.  mMines.

and throal, dizziness,
WFTBC AT, par aslhesns

marlin, escolar, and
i i i,
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Foodborne llinesses (Noninfectious) (Continued)
Incubation Duration of
Etiology Perdod Signs and Sym ptoms lliness Assoclated Foods Laboratory Testing Treatment
Shefish toxing Dearrheic Mausea, vomiting, Hrs to 2=3 A variety of shellish, Detection of the toxin in Supporive care, generally self-
{dianrheic, shelfish dianhea, and abdominal days primarity mussels, shelifish; high-pressune Emifing . Elderly are espadally
iU RGLONic, poEsGning pain acoompanied by oysters, scalops, and  Bquid chromatography, sensitive 1o ASP,
AMMeIic) {DSP) — 30 chills, headache, and sheBish from the Florikda
min to 2 hrs fewer. coast and the Gulf of
Maxico,
Meuratoxic Tingling and numbness of
shelfish lps, fongue, and throat,
[POESCNING muscular aches, dizzingss,
(NSP) —few  reversal of he sensatonsg
min to hours of hot and cold, dianhea,
and vomiting,
Amnesic Womifing, diamhea,
shixBfish abdominal pain and
PoEoning neurclogic problems such
[ASP) — as confuson, memaory
24-48 bws loss, disorientation,
SeiZure, COMa.
SheBsh loxing 30 min = 3 hres Diawrhea, nausea, vomiling Days Scalops, mussels, D clion of foxin in food or  Lile-threatening, may need
{paratytic shelifish leading 10 parasthesias of dams, cockes, waler where fish are respiralony support,
[poEsOn ng) mouth, ps, weakness, located; high-pressure
dysphasia, dysphonia, Bquid chromatography.
respiratory paratysis,
Sodium fluoride Farw min to Salty or soapy taste, Lisualty Ory foods (eg, dry milk,  Tesfing of vomilus or Supporive cane,
2hrs numbness of mouth, self-imited  four, baking powder, gasinc washings, Analysis
vomiling, diarhea, diated cake mixes) contami- af fhe food.
pupids, spasms, palior, naled with sodim
shock, collapse. Suonide—con taining
Thalium Few hrs Nausea, vomiing, Several Contaminated food. Uriine, hair. Supporfve cane
diarrhea, paintul danys
paraihesias, motor
potyneuwrcpathy, hair koss.
Tin Smin—&hrs,  Nausea, vomiling, Ligusalty Metalic conlaines, Analysis of the fpod, Supporive care,
usualy <1 hr diamhea. self-limited
Womitoxin Fesw min 1o Mausea, headache, Ligusally Graing such as wheal, Anahsis of the food, Supporive care,
3hirs abdominal pain, vomiting. self-limited oo, barey.
Zinc Few s Stiomach cramps, nausea,  Usually Metalic conlaines, Analysis of the food, blood  Supporiive care,
vomiting, diamhea, self-limited and feces, saliva or wine,

myalgias.




