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Abstract

Does Outbreak Size Matter?
An Analysis Comparing the Epidemiologic Characteristics of Small and Large
Foodborne Disease Outbreaks.

By Cassandra Harrison

Background

Foodborne diseases are a substantial contributor to illness, hospitalizations, and
deaths each year in the United States. Data provided from outbreak investigations can
lead to a better understanding of the epidemiologic features of foodborne illnesses. The
objectives of this study were to describe the epidemiologic factors associated with small
and large foodborne disease outbreaks in the United States and to also determine
differences between small and large outbreaks that might inform food safety policy.
Methods

Descriptive, bivariate, and logistic regression analyses were performed on
foodborne disease outbreaks occurring between 1999-2008 that were voluntarily reported
to the Centers for Disease Control and Prevention (CDC) Foodborne Disease Outbreak
Surveillance System by September 1, 2010. Analyses focused on the demographic
features, etiologic agents, settings, and commaodities associated with small outbreaks (less
than 10 illnesses) and large outbreaks (10 or more illnesses).
Results

During the ten-year period between 1999 and 2008, a total of 12,068 foodborne
disease outbreaks were reported to the CDC. There were 6,704 small outbreaks (median
outbreak size 4 illnesses) and 5,364 large outbreaks (median outbreak size 22 illnesses),
comprising 56% and 44% of the dataset, respectively. Small outbreaks were less likely to
be laboratory-confirmed or be caused by norovirus, but were more likely to be due to
Ciguatoxin and Scombroid toxin from finfish. Results from the multivariable logistic
model revealed that small outbreaks were most often associated with retail preparation
settings, chemical toxin etiologies, and missing etiology data. On the other hand, large
outbreaks were associated with institution and other settings, and viral etiologic agents.
Conclusions

Although small outbreaks do not often receive the same level of attention as large
outbreaks in the mainstream media or scientific literature, small outbreaks are more
common than large outbreaks and are commonly associated with retail preparation
settings. Consequently, it is important to continue investigating and reporting these in
order to understand the factors contributing to these outbreaks and prevent future
illnesses.
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BACKGROUND

Each year in the United States, foodborne agents cause an estimated 48 million
illnesses, 128,000 hospitalizations, and 3,000 deaths (1, 2). In addition, foodborne
ilinesses have a significant economic impact due to lost work productivity and
consumption of health resources (3, 4). Due to this burden, investigation and surveillance
efforts are a regular part of public health activities in order to track foodborne illnesses,
understand their risk factors, and prevent future cases. Even though the majority of
foodborne illnesses are sporadic, the data provided from outbreak investigations can lead
to a better understanding of the epidemiologic features of foodborne illnesses (5).

A foodborne disease outbreak is defined by the Centers for Disease Control and
Prevention (CDC) as the occurrence of two or more similar illnesses resulting from
ingestion of a common food (6). During the investigation of a foodborne disease
outbreak, detailed information is collected to identify the causative agents, contaminated
food vehicle, and contributing factors. Surveillance summaries published by CDC
provide aggregate data from foodborne disease outbreaks occurring during a specific time
period. These summaries describe the causes, implicated foods, and risk factors
associated with foodborne disease outbreaks. Health care providers and public health
professionals can use this information to identify common causes and sources of
foodborne illness and to inform new policy and food safety measures to prevent future
illnesses (7).

Many foodborne disease outbreaks occur each year, ranging in size from just a

few cases to large, multistate outbreaks that sicken several hundred people. Media reports



tend to focus on large outbreaks that involve a food recall, as these have significant
impact and interest to consumers. Even within the scientific community, a review in
England and Wales found that the median size of foodborne disease outbreaks reported in
the peer-reviewed literature was significantly larger than the median size of outbreaks in
general (8). This suggests that our understanding of the epidemiologic features of
foodborne disease outbreaks is based mostly on large outbreaks. As a result, policy and
prevention efforts may be more focused on large outbreaks as well. However, small
outbreaks also have a significant impact on public health and there is evidence to suggest
that differences may exist between small and large outbreaks (9, 10).

Recent MMWR reports and other studies have provided summaries of various
risk factors of foodborne disease outbreaks including: etiologic agent, food vehicle,
setting, and food handling procedures (5, 6, 11-13). However, these reports have not
looked at the potential differences in these risk factors between small and large outbreaks.
The objectives of this study were to determine the epidemiologic factors associated with
small and large foodborne disease outbreaks in the United States and also to identify

significant differences between small and large outbreaks.



METHODS

Data for this analysis were provided by CDC’s Foodborne Disease Outbreak
Surveillance System (FDOSS). The database, called the electronic Foodborne Outbreak
Reporting System (eFORS), consists of foodborne disease outbreak reports that were
submitted electronically by state, local, and territorial health departments to CDC using a
standard form (CDC form 52.13, Investigation of a Foodborne Outbreak). For this
analysis, the data were restricted to outbreaks occurring between January 1999 and
December 2008 and reported to CDC by September 1, 2010. Introduced in 1998, it was
not until 2001 when all states were submitting outbreak reports using eFORS. As a result,
this database contains records from both paper-based and web-based form submissions.
Variables of interest within the eFORS database included: year of outbreak, state where
outbreak occurred, information related to the etiologic agent(s) implicated (including
genus, species, and serotype), whether agent was laboratory-confirmed or suspected,
preparation and consumption setting, total number of cases, number of cases per age
group, and number of cases per gender. This analysis did not meet the definition of
human subjects research and therefore no IRB review was required.

In addition to the variables provided in the eFORS database, a separate CDC
database providing information on the commaodity classification of implicated food
vehicles was combined with the eFORS database. Outbreaks were assigned to one of 17
commodities by FDOSS based on information related to the ingredients of the implicated
food vehicle of the outbreak. These 17 commodities include: finfish, crustaceans,
mollusks, dairy, eggs, beef, game, pork, poultry, grains-beans, oils-sugars, fruits-nuts,

fungi, leafy vegetables, root vegetables, sprouts, and vegetables from a vine or stalk (6).



Outbreaks that were due to a single contaminated food ingredient or a food vehicle that
contained ingredients belonging to only one food commodity were assigned to that
commaodity. No commodity was assigned to outbreaks with food vehicles composed of
ingredients belonging to multiple commodity groups, ingredients that did not belong to
any of the 17 commaodities, and outbreaks lacking sufficient food vehicle information for
attribution. Those foods that were assigned to one of the 17 commaodities were classified
as simple; those that did not have enough information to classify the food into one of the
17 commodities (e.g., “meat”) or contained multiple foods were classified as complex.

Initial descriptive statistics were conducted to compare all small and large
outbreaks over this ten year period. Small outbreaks were defined as having less than 10
cases and large outbreaks were defined as having 10 or more cases. Analyses run in this
initial stage focused on number of outbreaks per year, total and median number of cases,
median age group of cases, and gender distribution of cases. A chi-square test was
performed to assess the significance of observed differences in gender distribution
between small and large outbreaks. Due to the underlying differences in the investigation
processes for multistate outbreaks and single state outbreaks, multistate outbreaks were
excluded for all subsequent analyses.

Further bivariate analyses were conducted to examine the differences between
small and large outbreaks for etiologic agents causing outbreaks, preparation setting,
consumption setting, and commodity category. Outbreaks with more than one suspected
agent were excluded from these analyses, since a subset of these outbreaks reflect
situations where investigators suspected several possible causal agents based on available

information on incubation period and symptoms. The top 10 etiologic agents and



proportion missing etiologies were determined for small and large outbreaks. Preparation
and consumption settings were grouped into six main categories: retail food service,
social, private home, institution, healthcare, commercial product, and other. For
outbreaks with a preparation or consumption setting of “other,” the remarks field was
reviewed for additional information to make the correct determination on setting
category. In addition, categories were created for outbreaks that had multiple settings and
unknown settings. Commodities were grouped as described into three categories: simple,
complex, or unknown. The proportions of small and large outbreaks associated with each
of these categorical variables were calculated and chi-square tests were performed to
assess significance. Significance was determined by p<0.05.

Variables that were significant in the bivariate analyses were then included in
multivariable modeling. Due to the high correlation between preparation setting and
consumption setting, only preparation setting was included in the multivariable model.
Furthermore, the preparation setting was re-categorized into one of four groups: retail
(commercial product and retail food service), private home, institution (healthcare and
institution), and other (social and other). Outbreaks associated with unknown or multiple
preparation settings were not included in the multivariable analysis. In addition, etiologic
agents were categorized into one of four groups: viral, bacterial, chemical, and missing.

Before performing the multivariable analysis, the possibility of interaction was
assessed between commaodity category and the preparation setting and also between the
etiologic agent and the preparation setting. After finding no evidence of interaction, a
multivariable logistic regression was performed. The dependent variable for this model

was category of outbreak size, with small outbreaks serving as the outcome and large



outbreaks as the referent group. Statistically significant variables (p<0.05) were retained

in the final multivariable model.



RESULTS

During the ten-year period between 1999 and 2008, a total of 12,068 foodborne
disease outbreaks were reported to the CDC. This consisted of 6,704 small outbreaks and
5,364 large outbreaks, comprising 56% and 44% of the dataset, respectively. The number
of small and large outbreaks per year is displayed in Figure 1. For the 54 states and
territories reporting foodborne disease outbreaks to CDC, the median proportion of a
state’s total reported outbreaks that were small was 49% (range: 8%-100%). Among all
outbreaks, the median number of cases per outbreak was 8 (range: 2-1644); the median
number of cases was 4 (range: 2-9) for small outbreaks and 22 (range: 10-1644) for large
outbreaks. In total, small outbreaks accounted for 28,229 illnesses and large outbreaks
accounted for 217,628 illnesses. The median age group was 20-49 years old for both
small and large outbreaks. Large outbreaks had a statistically significant larger proportion
of male cases than small outbreaks, 72% and 62% respectively (p<0.001). During this
time period, 118 multistate outbreaks were reported, and 92% of these were large
outbreaks. In addition to these differences, small and large outbreaks also differed in
several other areas of interest including: consumption and preparation setting, commodity
category, etiologic agent responsible, and confirmation of agent.

Both small and large outbreaks were most often associated with the retail food
service and private home settings (Table 1). However, significant differences were found
between small and large outbreaks for all preparation setting categories except
commercial product and other. The retail food service preparation setting made up a
significantly larger proportion of small outbreaks than large outbreaks (78% vs. 55%,

p<0.001). On the other hand, the following categories made up a significantly larger



proportion of large outbreaks than small outbreaks: institution (9% vs. 1%, p<0.001),
social (8% vs. 1%, p<0.001), unknown (8% vs. 4%, P<0.001), multiple (4% vs. 1%,
p<0.001), healthcare (2% vs. 0.5%, p<0.001), and private home (11% vs. 10%, p<0.01).

For consumption setting, small outbreaks were most often in the retail food
service and private home settings and large outbreaks were most often in the retail food
service and social settings (Table 2). Significant differences were found between small
and large outbreaks for all consumption setting categories except commercial product.
Retail food service (61% vs. 33%, p<0.001) and private home (21% vs. 11%, p<0.001)
made up a significantly larger proportion of small outbreaks than large outbreaks.
Conversely, the social (26% vs. 7%, p<0.001), institution (13% vs. 2%, p<0.001),
unknown (8% vs. 5%, p<0.001), multiple (4% vs. 1%, p<0.001), healthcare (3% vs.
0.8%, p<0.001), and other (1% vs. 0.8%, p<0.001) consumption setting categories made
up a significantly larger proportion of large outbreaks than small outbreaks.

The proportion of small and large outbreaks associated with each of the
commaodity groups are displayed in Figure 2. Results from chi-square tests on the
broader commaodity categories revealed that there were significant differences between
small and large outbreaks for the proportion of outbreaks due to simple (27% vs. 21%,
p<0.001) and unknown (45% vs. 50%, p<0.001) commodity categories, but not complex
(28% vs. 29%, p=0.21).

There were significant differences between small and large outbreaks for
confirmed vs. suspected etiology and also for the proportions caused by each of the top
ten agents. Among outbreaks due to a single etiologic agent, investigators had confirmed

the agent responsible in only 54% of small outbreaks. Alternatively, 68% of large



outbreaks were confirmed. This difference was found to be statistically significant, with a
p-value <0.001. Results related to the proportion of small and large outbreaks due to each
top agent are presented in Figure 3. An etiologic agent was not reported for 47% of small
outbreaks and only 23% of large outbreaks (p<0.001). In addition, scombroid toxin (4%
vs. 0.3%, p<0.001), ciguatoxin (2% vs. 0.1%, p<0.001), Staphyloccocus (5% vs. 3%,
p<0.001) and Bacillus (3% vs. 0.8%, p<0.001) made up a significantly larger portion of
small outbreaks than large outbreaks. On the other hand, norovirus (46% vs. 16%,
p<0.001), Clostridium (6% vs. 3%, p<0.001), and Salmonella (12% vs. 9%, p<0.001)
comprised a significantly larger portion of large outbreaks than small outbreaks. There
were no statistically significant differences between the proportion of small and large
outbreaks associated with Campylobacter, E. coli, and Shigella.

The results of the multivariable logistic regression analysis focusing on the
relationships between preparation setting, commodity type, etiologic agent and outbreak
size are reported in Table 3. Both preparation setting and etiologic agent categories were
significantly associated with outbreak size, but there was no significant association
between commodity type and outbreak size. With the private home preparation setting as
the referent group, retail preparation settings had nearly two times greater odds of being
associated with small outbreaks (OR=1.89, p<0.001). Conversely, the institution setting
had lower odds of being associated with small outbreaks, about one-fifth as likely
(OR=0.19, p<0.001). Other preparation settings were about one-quarter as likely to be
associated with small outbreaks when compared to the private home preparation setting
(OR=0.28, p<0.001). With bacterial agents as the referent group, missing etiologic agents

had nearly two times greater odds of being associated with small outbreaks (OR=1.98,



p<0.001), and chemical agents were almost eleven times more likely (OR=10.57,
p<0.001). On the other hand, viral agents had about one-third lower odds of being

associated with small outbreaks (OR=0.34, p<0.001).
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DISCUSSION

While surveillance summaries describing the results of reported foodborne
disease outbreaks are produced regularly, there has not been a study to compare the
epidemiologic features of reported small and large outbreaks. Due to media influence,
publication bias, and prioritization of resources, focus is usually placed more heavily on
large outbreaks than small outbreaks. As a result, much of our understanding of
foodborne disease outbreaks derives from the epidemiology of large outbreaks.
Determining the significant epidemiologic differences between small and large outbreaks
in terms of risk factors and causes will help develop more comprehensive control and
prevention policies.

This analysis used 10 years of outbreak data from CDC’s eFORS, which is a
passive surveillance system that relies on voluntary reporting. Small outbreaks comprised
56% of the dataset, however the total number of small outbreaks reported was most likely
an underestimate. An underlying obstacle to detecting small outbreaks and obtaining
complete data from these outbreak investigations is that there are fewer cases to seek
care, get tested, and receive a diagnosis of foodborne illness. As a result, small outbreaks
often go undetected if people do not report their symptoms. Even if illnesses are reported
to a health agency, small outbreaks may not be prioritized when there are limited
resources. Furthermore, it is often difficult to link cases and compile enough data to
implicate a food or etiologic agent in small outbreaks. The results of the logistic
regression model demonstrated this limitation, as the “missing” category for etiologic

agent was significantly associated with small outbreaks.
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The difficulty of detecting and obtaining data in small outbreaks combined with
the fact that large outbreaks are often very resource intensive and time consuming may
have a negative impact on the local capacity to investigate small outbreaks. This
prioritization of resources may be a driver of the observed decreased reporting of small
outbreaks over the study period. Nonetheless, despite the problems associated with
investigation and data quality, small outbreaks contribute to a larger proportion of total
outbreaks reported and also cause a substantial number of illnesses as well. As a result, it
IS important to consider the causes and risk factors of small outbreaks as well as large
outbreaks when informing actions to prevent future illness.

Preparation setting was a major focus of this analysis, as it may be a source of
contamination. However, it is important to note that the preparation setting was not
necessarily the source of contamination, as there was a possibility it could have occurred
before or after preparation. Nonetheless, retail food settings were more commonly
associated with small outbreaks, suggesting that investigation of these outbreaks
represents an important opportunity to identify contributing factors and to assist with
foodborne illness prevention in these settings—even if no etiologic agent is confirmed.
Social and institutional settings were more likely to be associated with large outbreaks. It
is not unexpected that large outbreaks may be strongly associated with social events and
institutions due to the large, connected network of people that are associated with these
settings. Guests from the same social event may discuss their illness afterwards and
realize they were all impacted and then report the outbreak, and persons sickened in
institutional settings are also connected and more likely to recognize a common link in

their symptoms than in other situations. Nonetheless, these findings demonstrate that
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prevention strategies targeting the food handling practices in these settings could
significantly reduce the burden of foodborne illness, as these settings are particularly
vulnerable to improper food handling—such as improper holding times, and temperature
abuse—as large amounts of food are prepared in advance and served over a longer period
of time.

The differences between small and large outbreaks in terms of etiologic agent
have implications for control and prevention of future outbreaks as well. Viruses were
most commonly associated with large outbreaks, driven mostly by norovirus. This is
expected since this organism has a low dose for infection, and is highly contagious
leading to person-to-person spread. In addition, the short incubation period of norovirus
facilitates the linkage of illnesses to a specific meal (14, 15). On the other hand, chemical
toxins were most often associated with small outbreaks. Chemical toxins (such as
scombroid toxin and ciguatoxin), which are often attributed to finfish consumption, can
cause gastrointestinal illness as well as other more severe symptoms, but are self-limiting
and do not spread from person-to-person (16-19). Due to the severity of the illness, a high
proportion of cases likely seek healthcare and receive a diagnosis. As a result, the high
proportion of small outbreaks due to chemical toxins may be due to the higher sensitivity
of detection because of their severe symptoms; scombroid toxin and ciguatoxin are the 4™
and 7™ most common etiologic agents (respectively) among all small outbreaks.
Meanwhile, illness due to non-chemical etiologic agents may be less detected simply due
to their milder presentation and therefore make up a lower proportion of small outbreaks.

As reported in other studies, agents with less severe symptoms would be harder to detect
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in a small outbreak due to the fact that fewer cases seek health care, thus reducing the
number of stool samples available for testing and confirmation (9, 10, 20).

There were several limitations to this study. As mentioned previously, the number
of small outbreaks reported in this surveillance system was most likely an underestimate
of the true occurrence of small outbreaks, and many of the small outbreaks had missing
or unconfirmed etiology. Furthermore, the inconsistent reporting of small outbreaks
(particularly those of 2-3 cases) among reporting agencies has been cited in the literature
and is most likely due to differences in the interpretation of a reportable foodborne
disease outbreak, public health resources and priorities across the reporting health
agencies (10). Among both small and large outbreaks, nearly half had an unknown food
commodity. Outbreaks with missing data on these various epidemiologic characteristics
provide insight into the challenges associated with outbreak surveillance.

In conclusion, there were significant differences between small and large
outbreaks. Small outbreaks were most often associated with the retail preparation setting,
chemical toxins, and missing etiology data. These risk factors and causes are important to
consider when determining how to control and prevent outbreaks, as different methods
are employed depending on the type of agent and type of setting, and overemphasis on
the results of large outbreak investigations may lead to an incomplete understanding of
the contributing factors to foodborne illness (e.g. food handling in retail settings). As a
result, the significant differences between small and large outbreaks reveal that it is
important to continue investigating and reporting all outbreaks, regardless of size, in
order to not only understand the causes and risk factors, but also to inform prevention and

control measures.



TABLES

Table 1. Preparation setting for small and large outbreaks.

Small Outbreaks Large Outbreaks
<10 Cases >=10 Cases

Frequency Percent Frequency Percent
Retail Food Service* 5113 77.74 2722 5451
Social* 82 1.25 376 7.53
Private Home* 647 90.84 574 11.49
Institution* 79 1.2 447 8.95
Healthcare* 30 0.46 124 2.48
Commercial Product 224 3.41 176 3.52
Other 20 0.30 11 0.22
Multiple* 88 1.34 176 3.52
Unknown* 294 4.47 388 1.77
Total 6577 4994
*Statistically significant differences between small and large outbreaks at the 0.01 level
Percentage sums may not total 100 due to rounding
Table 2. Consumption setting for small and large outbreaks.

Small Outbreaks Large Outbreaks
<10 Cases >=10 Cases

Frequency Percent Frequency Percent
Retail Food Service* 4013 61.02 1667 33.38
Social* 468 7.12 1276 25.55
Private Home* 1413 21.48 574 11.49
Institution® 135 2.05 644 12.90
Healthcare* 54 0.82 168 3.36
Commercial Product 21 0.32 8 0.16
Other* 50 0.76 72 1.44
Multiple* 88 1.34 182 3.64
Unknown* 335 5.09 403 8.07
Total 6577 4994

*Statistically significant differences between small and large outbreaks at the 0.01 level

Percentage sums may not total 100 due to rounding
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Table 3. Results of multivariable logistic regression analysis of
independent variables on small outbreak size.

Variable OR (95% CI)
Preparation Setting
Private Home 1.00 (Ref)
Retail 1.89 (1.65, 2.16)*
Institution 0.19 (0.15, 0.25)*
Other 0.28 (0.21, 0.37)*

Etiologic Agent

Bacterial 1.00 (Ref)

Viral 0.34 (0.30, 0.37)*
Chemical 10.57 (7.65, 14.60)*
Missing 1.98 (1.78, 2.21)*

*P<0.001
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FIGURES

Figure 1. Number of small and large outbreaks per year. 1999-2008.
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Figure 2. Percent of small and large outbreaks associated with commodity groups.
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Figure 3. Percent of small and large outbreaks due single agents or missing agent

information (analysis includes both confirmed and suspected agents; outbreaks due to

multiple agents excluded from analysis).
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interaction with “human subjects” as defined in 45 CFR 46.102(f). As such, this project does not fall under the
purview of the IRB.

This determination could be affected by substantive changes in the study design or identifiability of data.
the project changes in any substantive way, please contact our office for clarification.

Thank you for consulting the |RB.
Sincerely,

Sean Kiskel
Research Protocol Analyst
Emory University IRB

Exnory University
1599 Clftom Enad, 5th Floor - Atlamta, Georgia 30322
Tal: 404.712.0720 - Fax: 404.727.133%8 - Email: ith@nmeory-eda - Weh: hitpcwwwith smery.edu.
A equinl opparTRRY, GEFFMANE SoTIN WY
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Elecronic Investigation of a Feodborne Outbreak DG Use Only
F This form i uEed o mpod odbome disasss outbres k imeesigafons o CDC. A

codioms modbome oufresk is defined 2 he ooourrence of two or more cases of asimilar iliness
Outtreak resling from e ngesion ofa comman food inthe United Stales. This form has o

parE Pard 1 aks for $ia minirmum data neaded and Parl 2 aske for addiional informsSon.

REP'D”I'IQ For this irvesigaion o be counted in e CDC annual surmmary, Part 1 must be Stae Uss Orly
5 tem carmletiad. We e ge you to wplete as much as possible of Part 1 and Park 2 :

e A% you Gan.

Part 1: Required Information

1. Location of Exposure 2. Dates: 3. Numbers of Cases Exposed:
Faw. Date firs! case hacameill: N SR S Lat-coriirmes] casas: (A
Mui§-2iale axposira Mondh  Day Waar
Oher Siate: Probabd .
Dateoffirs! known esposure: __ f o —E
B remome Exfemated botal il
[T E—_— i : -
Ofer .:uﬁ:::’mm Dateof lasi known eposume:  __ F (F graatarthan sum of A+8)
S Mondh Day aar
4. Approximate Percentage of Total 5. Sex: (EsSrmabed 6. Investigation Methods: {Check sl st apply)
Cases in Each Age Group: percental lotal cases) Interdews of cases anly  bvesigafion al laclory or production pland
<dyear % 9 ys % Male % Case-Conial shudy hm:‘igu‘iu'.l alodgina source
11 yrs g, S50 v g, Cahorl Sludy fiarm, manine esluany, #la)
519 yrs o — Fermnae: % Food pepamon review  Environmen? / ood samphe oufunes
Food produc rac eback
7. Implicated Food{s): (Plesss provds known infomation.) Caontaminated Reason{s) Suspected  Maethod of Preparation
Hame of Food Main Ingrediants Ingredisngs) fmaa bakya) fmae sl on page 2)
ag. heasgng pasts, saucs, agrs, bheaf B 4 M1
1)
20
EN
Food vehicke could not be delemmined
Badon Supnaad (Chooss all fulagol]
1 OSaisicsl avidencs fram & pidemialogical irmsesiiga Son 4 O0mher data ja g, sama phage Spe found on Ben Sal suppied agge)
2 OLabomiary evidence (eg., deniicalion of agent infood) 5 O5pediic evidencs lacking bul prior expedence makes il likey souncs

3 OCampealing supporive infarmaion

B. Etiology: (Mame te bacteda, vins, pamsioe, of todn 1f avwailabie, induse serdyDe and ofer ¢ handensios Sudh a8 DRage TyDe vindenas fadons, malacular finger Tindng,
andbigram, matabols profie ) ConfiTration cridda aval abie a2 Fopaiwmew_COC QoG oA/ i alouty gak! o MMWRZ000/VG 45¢55-1/A00end B

Etiology Serotype (f svailabla)  Other characte ristics (if avalable)

1.} Corfirrmead

Suspeciad

2) Carfirmead

SuEpechad

ay Canfirrmead

Sipecad

Eticdogy undete mned

lsolated / ldentified from: (Check all #al apply) Pafarn spacrmeans) Envdronmen spedmean(s)
Faod epaciman(s) Faod ‘Workar spacimean (s}

This quasSonnaing |3 authorzad by law (Pullic Health Act 42 USC §241) Adthaoiagh rad pond & 00 Tl Quala liong askad s violuntany, coopanon of T palisnt i3 nacsa any i e
sty and conind of disgane. Publc reporing burden for this coledion of infiommation |9 estimated toavyerage 15 minutes per responss. Sand commants regarding this burden
Satimang of any ofhar aapad of hia cdlaction of Infomralion, i wding Suggan Tong for reducing This burden o PHES Faports Claannas OFicer; Rm 7214, Humphney Bgo 20
Indepandanc s Awe, SV, ‘Washington, D0 20001 ATTH: PRA, and o e Ofos of Rfommaion and Regulatony Afars, Ofios of Managamand and Budge, Wiashington, DO 20503
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9. Contributing Factors®™®: (See li=ton page 3, check all that apply)
Conkibuting factors unknown

Contamination Factor:
€1 € C3 C4 €5 o8 CF C& C9

Ci0 S C12 C13 C14  C15 (deasoibein Comments) WA

Proliferation/Amplitication Factor (bacterial sulbreaks only):
PI P2 P3 M PS5 PS P7T PE PO
P10 P11 P12 (deamibe in Comments) WA

Survival Facter (microbial outbreaks only):

51 82 53 54 85 (dsmoibsin Comments)  NA

Was food-worker implicated as the source of contamination?
Yas L]
Ifyes, pleass ched only one of followng:
laboratory and epidemicloge evidence
apdemiologic svdancs (W lab confirmaton)

lab evidance (wio epidemiclogic evidance)

10. Agency reporting this outbreak:

Contact Peraon:

NAME:
TITLE:
PHOME MNO:
FAX NO:
E-MAIL:

Date of completion of this fom:

Wonih Day vear

Initial Report
Updated Report
Final Report

Additional data suggests this is not a
fecdborne cutbreak

prior expenance makes his he lkely source (please esxplan n Comments)

Part 2: Additional Information (Please complete as much as possible)

11. Numbers of:

12. Incubatien Pericd:

13. Duraticn of Acute lliness
Amaong Those Who Recovered:

OUTCOME SYMPTOM | Cases wh Total cases for
Outeome | WINHT! YO fave (circla approprata units) (circla appropriata units)
Symptom information availabie Shortast: (Hours, days) Shortast (Hours, days)
Langest: (Hours, days) Langest: (Hours, days)
it ———
Hasithe ane Provider Madian: (Hours, days) Median: {Haurs, days)
Hos pitalization
Daath Unknewn Unknown
Womiting
Diarrhea
Usa fhe following terms. if appropriaie. io desoribe ofher common characteristios of o ases:
Bloody Stools
Farvar anaplhylaxis diplopia myalgia
arthralgia flushing paresthesia
Abxaingl Gramgs bradycardia headache seplicemia
bullous skin hemalytic uremic sone throa
lesions syndrome (HUS)  tachycardia
cough hypotension threme bocytopenia
coma itehing temparatume reversal
descending jaundice urticaria
paralysis lethargy wheezing
14. ¥ Cohort Investigation Cenducted:
Eventapaciic Afladk Rate = I ®100 = %

#illsokal # of persons for whom pou Rave ilnessinfo.
15. Where was Food Prepared? (Check all that apply) 16. Where was Food Eaten? {Chack all that apply)
Bestaumrt or deli Mursng homa Restaurant or deli Nursing Home
Cay care centar Prison, jail Day care canier Prison, jail
et Frivata homa School Private home
Chuch, femple, efc Fimic
Camp Far, fasfval, ofar lemporary! mobils sordans Church, lamgple, el Fianic
Catermr Ciorfamingt e food imported info LS. Camp Fair, fesfval. temporary/
Gmeary Storg Commercial product, seraed wit hos fusher prp amtion Grocery Siore Moile sanvioe
Hospital Other (ploase describa) Hoapital Omer pleage descibe)
Workplaca catotoria Workpiace cafeleria

17. Cther Available Info:
Unpublanad agency rapor (plesss aftach)

18. Remarks: Briety deacribs imporiant aspects of he oulreak not covered above
{e.g.. restaurant dosume, product recall, iImmunogiobin adminiskration, economic impact, gc)

Epi-Ald

Publication (please referanca)

Hat avalable

Siate Health Departments: If you have not enfered this information into EFORS (Elecironic Foodbome Juibreak Reporiing System), please send this document tothe
Foodbome and Diarrhe al Dis ease Branch, Conters for Disses o Conirol and Provension, 1600 Clifion Road Mallsiop A-38, Atlanta, GA 30111, Phone: 404 5352206, Fax:

40453 E205
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“Contributing factor definitions:

Contamination Factors:
C1 -Toxic substance part of tissue (2.g., ciguatera)
C2 -Poisonous substance intentionally added (e.g., cyanide or phenolphthalein added to cause illness)
C3 -Poisonous or physical substance accidentallyfincidentally added (e.g., sanitizer or cleaning compaound)
C4 -Addition of excessive guantities of ingredients that are towic under these situations (e.g., niacin poisoning in bread)
C5 -Toxic container or pipelings (e.g., galvanized containers with acid food, copper pipe with carbonated beverages)
C6 -Raw productingredient contaminated by pathogens from animal or environment (e.g., Salmonela entenditis in egg,
Morwalk in shellfish, E. colf in sprouts)
C7 -Ingestion of contaminated raw products (e.g., raw shellfish, produce, eggs)
CB -Obtaining foods from polluted sources (e.g., shellfish)
C8 -Cross-contamination from raw ingredient of animal crigin (e.g., raw poultry on the cutting board)
C10 - Bare-handed contact by handlerworkerpreparer (.9., with ready-to-eat food)
C11 - Glove-handed contact by handler/worker/preparer (e.g., with ready-to-eat food)
C12 - Handling by an infected person or carrier of pathogen (e.g., Staphylococcus spp., Salmonella spp., Norwalk agent)
C13 - Inadequate deaning of processing/preparation eguipment/utensils - leads to contamination of vehide (e.g., cutting
boards)
C14 - Storage in contaminated envionment - leads to contamination of viehicle (e.g., store room, refrigerator)
C15 - Other source of contamination (please describe in Comments)

Proliferation Factors:
P1-Allowing foods to remain at room or warm cutdoortemperature for several hours (e. g., during preparation or holding for
SEenice)
P2 -Slow cooling (e.g., deep containers or lange roasts)
F3-Inadeguate cold-holding temperatures (e.g. , refrigerator inadeguate/not working, iced holding inadeguate)
P4 -Preparnng foods a half day or more before serving (e.g., banquet preparation a day in advance )
P5-Prolonged cold storage for severalweeks (e.g., permits slow growth of psychrophilic pathogens)
P& -Insufficient time and/or temperature during hot holding (e.g., mafunctioning equipment, too large a mass of food)
PT-Insuffident acidification (e.g., home canned foods)
P& - nsufficdently low water activity (e.g., smoked'salted fish)
P8 -|nadequate thawing of frozen products(e.g., room thawing )
P10 - Anaembic packaging/Modified atmosphere (e.g., vacuum packed fish, saladin 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 i Comments)

Survival Factors:
51 -Insufficient time and/or temperature during initial cooking/heat processing (e.g., roasted meats/poultry, canned foods,
pasteurization)
52 -Insufficdient time and/or tem perature during reheating (e.g., sauces, roasts)
53-Inadequate acidification (e.g., mayonnaise, tomatoes canned)
54 -Insufficient thawing, followed by insufficient cooking (e.g., frozen turkey )
55-0Other processfailures that permit the agent to survive (please describe in Comments)
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