CHAPTER ADDENDUM 2 (CASE STUDY):
FOODBORNE DISEASE OUTBREAK

Source: Adapted from DHEW/CDC training materials as presented in the University
of California, Berkeley Infectious Disease Epidemiology course, Spring 1984.

Comment

Foodborme disease outbreak investigations generally involve both a laboratory and an epi-
demiologic component. The epidemiologic investigation determines the number of
cases, types and frequency of symptoms, location, date, and time of the suspect meal, on-
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set time of symptoms in cases, history of food preparation and handling (including stor-
age conditions), food and biologic samples (when possible), 24-hour food histories for all
persons attending the suspect meal, and attack rates by food items eaten and not eaten. By
piecing together these bits of information, the epidemiologists can usually determine the
agent in question and its ultimate source.

The laboratory investigation is necessary to detect the presence of the agent in cases
and the environment. The laboratory investigation is also useful in identifying other or-
ganisms in the environment that might be present in large enough numbers to suggest in-
adequacy of general sanitary conditions of food preparation. Laboratory procedures
should include aerobic and anaerobic plate counts of samples collected during the epi-
demiologic investigation, with samples (e.g., stool, saliva, vomit) coming from both cases
and foods, as appropriate, depending on the suspected etiologic agent. Culture and other
diagnostic procedures aimed at the suspected agent should be pursued.

Background

The local medical center in a rural California county notifies the county health depart-
ment of a hospitalized case of gastroenteritis. From interviewing this patient, you dis-
cover that the case had attended a church supper in Rhynedale, California, seven days
earlier. You find out that approximately 50 other individuals had attended this church sup-
per and that several participants had become ill with symptoms similar to those seen in
the sentinel case. Your assignment is to investigate this case and determine whether it was
the result of food poisoning.

The Locale

Rhynedale is a small, unincorporated town of 581 residents in northern California, not far
from Sacramento.

Question 1 Discuss how you might prepare for the field work.

The Church Supper

Between the hours of 6:00 p.m. and 9:30 p.m. on Saturday, July 23, a Rhynedale commu-
nity church held a pot luck supper in a wooded area near their church. The attending fam-
ilies each brought food from home, which was laid out on tables for all to share. Though
many brought similar foods, none of these foods were mixed, and all food remained in its
original container. No caterers or other persons were involved in handling the food. The
bulk of the food was eaten between 6:30 and 7:30 p.m. All cases that were contacted de-
nied having a diarrheal illness before or during the supper and denied knowledge of the
same for others attending the supper.

The Involved Group

Fifty-one people from 16 family groups attended this affair. Thirteen of the families were
from the Rhynedale area. One family was from a nearby town. Two families were from
out-of-state.
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Materials and Methods

You place phone calls to all families who had attended the supper. Family rosters are
recorded and, for anyone reporting symptoms, the course and duration of their illness are
described by onset, duration, symptoms, and the need for physician care or hospitaliza-
tion. Food histories are obtained on all supper attendees—whether ill or not—for each
item served at the supper. Inquiries are made of pet and other animal contacts, and of
prior contacts with persons known to have had diarrheal illnesses.

You request each family to furnish a list of foods they brought to the supper. You also in-
quire where they purchased these foods, how they were prepared, what foods they took
home from the supper, and whether food items were still available for laboratory testing.
Visits are made to two families who did not have telephones. (This is a fairly old case
study.) Out-of-state parties are not reached, although multiple telephone calls are attempted.

Data

Each study subject is uniquely identified with a record (REC) number. Information on
case status and demographic factors appear in Table 14.5. Information on signs, symp-

TABLE 14.5. Case Status and Demographic Data: Foodborne Disease Outbreak Case Study

Variable Names and Descriptions

REC Record (identification) number
CASE Case of gastroenteritis (Y/N)
SEX Gender (M/F)
AGE Age (in years)
Data
REC CASE SEX AGE REC CASE SEX AGE
1 Y M 17 27 N F 2
2 Y F 8 28 N F 15
3 Y M 37 29 N M 44
4 Y F 7 30 N F 42
5 Y F 8 31 N F 17
6 Y M 26 32 N F 19
7 Y F 25 33 N M 16
8 Y F 5 34 N M 3
9 Y M 14 35 N F 66
10 Y M 48 36 N F 18
11 Y F 12 37 N M 39
12 Y M 10 38 N F 17
13 Y M 14 39 N F 14
14 Y M 13 40 N M 46
15 Y M 28 41 N F 45
16 Y F 9 42 N F 16
17 Y M 45 43 N F 11
18 Y F 35 44 N M 26
19 Y F 39 45 N F 57
20 Y M 10 46 N M 60
21 Y M 11 47 N F 34
22 Y M 7 48 N F 16
23 Y M 33 49 N M 18
24 Y F 41 50 N F 4
25 Y M 13 51 N M 62
26 N F 52
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TABLE 14.6. Signs, Symptoms, Duration of lliness, and Incubation Periods: Foodborne
Disease Outbreak Case Study
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Variable Names and Descriptions

CRMP Cramps (Y/N/ - = missing)
DIAR Diarrhea (Y/N/ - = missing)
BDIAR Bloody diarrhea (Y/N/ - = missing)
NAUS Nausea (Y/N/ - = missing)
VOMIT Vomiting (Y/N/ - = missing)
FEV Fever (Y/N/- = missing)
CHIL Chills (Y/N/ - = missing)
HEAD Headache (Y/N/ - = missing)
MYAL Myalgia (Y/N/ - = missing)
DUR Duration of symptoms (in days)
INC Incubation (hours between the beginning of supper and first symptoms)
Data
REC CRAMPS DIAR BDIAR NAUS VOMIT FEV CHIL HEAD MYAL DUR INC
1 Y Y N Y Y Y N Y Y 9 9
2 Y Y N Y Y Y Y Y Y 7 15
3 Y Y N N N Y Y Y N 3 17
4 Y Y . Y Y N Y Y . 7 19
5 Y Y N N N Y N Y Y 5 20
6 Y Y N Y Y Y Y Y Y 7 23
7 Y Y N Y N N N Y . 3 25
8 Y Y . Y Y Y Y Y . 7 25
9 Y Y N Y Y Y Y Y Y 8 26
10 Y Y N N N Y Y Y Y 2 18
11 Y Y N Y Y Y N Y Y 7 19
12 Y Y : Y N Y Y Y Y 8 32
13 Y Y N N N Y N Y Y 6 32
14 Y Y N Y Y Y Y Y Y 7 36
15 Y Y N N N Y Y Y Y 3 43
16 Y Y N Y N Y Y Y Y 6 47
17 Y Y N Y Y Y Y Y Y 7 53
18 Y Y N Y Y Y Y Y Y 7 62
19 Y Y Y Y N Y Y N N 5 76
20 Y Y N N N Y N Y Y 4 77
21 Y Y N Y Y Y N N Y 7 89
22 Y Y . N N Y N Y . 7 97
23 Y Y N Y Y Y N Y Y 4 98
24 Y Y N N N Y Y Y Y 7 100
25 Y Y N Y N Y Y Y Y 8 111

toms, duration of iliness, and time of onset relative to the beginning of the church supper
appears in Table 14.6. Note that a dot indicates missing data. Information about food
items consumed by people attending the church supper appears in Table 14.7.

Question 2 Draw an epidemic curve. Determine the minimum, maximum, and median
incubation times.

The median is the data point that is greater than or equal to half the values in the sample.
Before calculating the median, data are sorted in ascending order and ranked from 1 to 7,
where n represents the number of cases. The median value is the value halfway down the rank-
ordered list. If 71 is odd, this corresponds to the value of the observation with rank (# + 1)/2. If
n is even, this corresponds to the average of values associated with ranks n/2 and (n/2) + 1.
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TABLE 14.7. Food Histories: Foodborne Disease Outbreak Case Study

Data, Part | (Shrimp Salad, Olives, Fried Chicken, Barbeque Chicken, Beans, Polato Salad,

SHRIMP
OLIVE
FRCHICK

BBQCHICK

BEANS
POTSAL
GJEL
RJEL
MAC
RBEER
ROLL
BUTTER
DEVEGG
POTCHIP
PICK
SCP
NCP
CAKE
TOM

Variable Names and Descriptions

Shrimp salad (Y/N/ - = missing)
Olives (Y/N/- = missing)

Fried chicken (Y/N/ - = missing)
Barbecued chicken (Y/N/ - = missing)
Beans (Y/N/- = missing)

Potato salad (Y/N/ - = missing)
Green Jell-O (Y/N/ - = missing)
Red Jell-O (Y/N/ - = missing)
Macaroni salad (Y/N/ - = missing)
Root beer (Y/N/ - = missing)
Rolls (Y/N/- = missing)

Butter (Y/N/ - = missing)

Deviled eggs (Y/N/- = missing)
Potato Chips (Y/N/- = missing)
Pickle (Y/N/- = missing)

Strawberry cream pie (Y/N/- = missing)
Neapolitan cream pie (Y/N/ - = missing)

Cake (Y/N/- = missing)
Tomato (Y/N/- = missing)

Green Jell-O, Red Jell-O, Macaroni Salad)

REC CASE SHRIMP OLIVE FRCHICK BBQCHICK BEANS POTSAL GJEL RJEL MAC
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TABLE 14.7. (Continued)

Data, Part | (Shrimp Salad, Olives, Fried Chicken, Barbeque Chicken, Beans, Potato Salad,
Green Jell-O, Red Jell-O, Macaroni Salad)

REC CASE SHRIMP OLIVE FRCHICK BBQCHICK BEANS POTSAL GJEL RJEL MAC

31 N
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33 N
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Data, Part Il (Root Beer, Rolls, Butter, Deviled Eggs, Potato Chips, Pickles, Strawberry Cream Pie,
Neapolitan Cream Pie Cake, Tomato)

REC CASE RBEER ROLL BUTTER DEVEGG POTCHIP PICK SCP NCP CAKE TOM

1 Y Y N N : Y N N N N N
2 Y Y . N N N N Y N N N
3 Y Y N N Y Y Y N : N Y
4 Y Y N N Y Y N N : N N
5 Y Y N N Y Y N N Y N Y
6 Y Y N N N Y Y Y N Y Y
7 Y Y N N Y Y . : . . :
8 Y Y N N Y Y N N N N N
9 Y Y N N Y Y N N N N N
10 Y Y : : . Y Y N N : N
11 Y Y N N Y Y N Y N N N
12 Y Y N N Y N Y N N : N
13 Y N N N N N N N N N N
14 Y Y N N N - Y Y N N N N
15 Y Y N N Y Y Y Y N N :
16 Y Y Y Y N N Y Y N N N
17 Y Y Y Y N N Y Y N N N
18 Y Y N N Y Y Y Y N N N
19 Y Y N N N Y N N N N N
20 Y Y N N Y Y N N N N N
21 Y N . : N Y Y Y N . Y
22 Y Y N N N Y Y Y N N N
23 Y Y Y Y Y Y Y Y N N N
24 Y Y Y Y N Y N N N : N
25 Y Y N N N Y N N N N Y

(continued)
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TABLE 14.7. (Continued)

Data, Part Il (Root Beer, Rolls, Butter, Deviled Eggs, Potato Chips, Pickles, Strawberry Cream Pie,
Neapolitan Cream Pie Cake, Tomato)

REC CASE RBEER ROLL BUTTER DEVEGG POTCHIP PICK SCP NCP CAKE TOM
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Question 3 Determine the frequency of symptoms by filling in Table 14.8. Exclude
people with missing values from numerators and denominators of the frequency calcula-
tion in question.

Question 4 Calculate the food-specific attack rates (cumulative incidences) and rela-
tive risks (cumulative incidence ratios) associated with each food item. Attack rates are
calculated as follows:

no. of people who ate food and became ill
Attack rate, 00 = (14.1)
total no. of people who ate food

no. of people who did not eat food and became ill

Attack rateune,\‘[mse[[ = (142)

total no. of people who did not eat food
The relative risk (RR) is

Attack rate

— exposed ( 14. 3)
Attack rate

unexposed

Write your answers in Table 14.9. Based on your calculations, what is the most likely
source of exposure to the pathogen?
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TABLE 14.8. Frequency of Symptoms: Foodborne Disease Outbreak Case Study

Number Reporting
Symptom

Number of Cases
Responding to
Question

Percentage

Symptom
Cramps

Diarrhea

Bloody diarrhea

Nausea

il

Vomiting

|
i Fever
( Chills

T
T

N

Headache

Myalgia

.

Question 5§ Use the Abbreviated Compendium of Acute Foodborne Gastrointestinal
Diseases that appears as Table 14.10 to create a list of the most likely agent. Base this list
on the typical signs, incubation period, and most likely food source of the pathogen.

TABLE 14.9. Attack Rates and Relative Risks: Foodborne Disease Outbreak Case Study

Attack Rate in

Attack Rate in

Food Exposure Consumers Nonconsumers Relative Risk
Shrimp salad W 8/12 (66.7%) 15/35 (42.9%) 1.56
ﬁOlives

Fried chicken

Barbecued chicken

Beans

—
Potato salad

HERERN

Green Jell-O

Red Jell-O

Macaroni salad

-

Root beer

Rolis

+

Butter

il

1

Deviled eggs

L

|
l Potato chips

rPickle

|

\ Strawberry cream pie;)

Neopolitan cream pie {

Cake

( 1

Tomato

S Y O L




susbutipaed 0 jo

BuidAjolss pue uonjeluenb
10} $808} 8INYND :SESED

|001S U| UIX0}0J9}us

10} 158} ‘susburisd 9 j0

buidAjolss pue uolneluenb
10} $808] 81N} N2 .S8SED

BuidAjoles pue

uonemuenb 1o} 81n)no ‘ya4

Ag ainpaooid yoiessal se
auop ABSSE UIX0]019}Ud ;P00

Aiqnod ‘Jesiy

OAIA U}
palwioy uixojolajug

(o114 N)
aon

(sinoy 91-8)
sinoy g|

suaburipad WwpLIsoly g

19AD4 Ylim UudlO ‘poliad uoneqnouj Buoy o} ajerspoyy e oy eayiielq Aq peiidAL seseasia |

$809) ‘pPO0|q ‘BULIN ‘SJUBIUOD

YOBLWO)S ‘SN}IIOA ‘JISUIBJUOD
pooj jo sisAleue 2160]021X0|
aIN}No |001S [SaSED
uofeyuenb loj ainyno :poo4

ydess adA} sbeyd ‘snjwon
PUE [00}S 8INYND SESED

ydels

adA} ebeyd pue ‘suoiss; upjs
‘UpS ‘saleu aInyno SiejpuBH

uels

welb ‘ydess jo BuidAy ebeyd

pUB UOCiIBlIUEND J0) 3INYNd
‘(va4d) Aesse uix0j0.i8jus ;poo-

jelow
Buipuso YlIm pa1euILBIu0D
/poUl)/peIe0D SIsUIBIU0D
Ul pay002/palols/paleds.d
sabelanaq pue spoo

8011 pall4

sBuijy wes.o ‘spreisno
‘sjeall pue wey paddoyo/peds

uIxojolajua
pawuojsld ¢,

UIX010J81US PaLLIOBId

da‘o'A'N

aA'N

jussaid aq Aew 4
‘a
‘A'O°N

{senuiw 0g-1)
senuIW G|-§
(sinoy g-1)
sinoy y—g

(sinoy g-1)
sinoy y—g

oulz v

uil e

Ja8ddon ‘g

wniwpey °}
sjelow AABaH D

sneisd snjoeg g

sna.ine snoodo0jAydels 'y

suawioadg

Spoo4
ofsialoBeYD

ABojoisAydoyieg

(1517 [ened)
LSwoldwAg

(sbuey pue) ensn
poliad uonegnou)

19AD4 OpN 10 31317 Ylim poLidad uoneqnauj jioys e 1oy buijiuiop Aq peiidA seseesiq |

weby

$9SB9S|(] [BUNSAIUIOIISEY) SUI0gPO0 31NdY o wnipuadwo) pajeIralqqy uy "0L'yL 319Vl

268



(panujuoa)
adAi01es
puUe 84N}|N2 |001S SIBJPUBL
odAlo1es

PUE 3INYND |00}S [SaSBD
adAl0les pue ainyno :poo4
$2INYND (001S /S9SBD
24N}N2 :pooH

adAjoies {jo)qlos
5, A8)UODDEWN UO S2IN}ND 001G
segoid YNQ $5101u0d
Ul PUNO} JoU SBSED PUe
pooy ui adA1018s UOWILIOD
10} 007 ‘uoyonposd
uIx0joiajud pue adAjoies
{S94N) N0 |00)S :SOSED
ABSSE SSOUaAISBAUL
‘uononpoId uIxX0j0Iojud pue
adAl0i8s {$81N)ND |00)S (58SB)
adA10i8s pue 2iNyNd [poo
1s8] emebeury ‘adAjoias
‘SO 1 UO S8INYND |001S /S8SBD
1s8] emebeury] ‘adA1018s
'SgDL UO 21nynd :poo-
UOIEISPISUOD
Arepu02as e se buidAjolos
UNM 8In)N9D |00)S :SigjpuBH
Buidfjoses
UIM 8Inn9 |001S [Sase)
BurdAio4as yum a4nynd :pooH

3U10qPOO] 10U
Ajensn ‘19jpueypPoo;} PBlOs)Ul
£Q paleUILLRIUCD SPOO

B0 JESW ‘SBONES
‘sbuippnd ‘s[gaiao ‘spieisny

J81EMm Y|IW mel ‘jseg

swes

9s90Y0 ‘I8)em
‘spejes ‘sajgejeban payoooun

poojeas

(yueyiodun
UOIBUIWIBILOD-SS040)
siw mes ‘yesud ‘sbba ‘Ainad

UOISBAUL BNSSI |

uixololaug ¢,

UIX0101AD

UOISBAU| 8NSSI|

uixoloisius

UIX010181U8;,
‘uoiseAul anssi|

UO[SBAUL BNSS||

ANHBQ9D
ao

uanbauul o
‘H'a'o'g

H4'QD

1

oda

gHINN
a

19A®) DLBJUD
10 epusondes
HADID'C

SIN0Y Br—ve

sinoy 94-8

sInoy 96-8v

sinoy g9l

sinoy gy—91
(sinoy gv—2)

sinoy gt

(sinoy g/-9)
SINoY 98¢ 1

gjj2biys
s$na8ad snjjoeg
(s1eu10 puB /H'/GLO 102 ')

o1beyIoWaY0IBIUS
1]00 BIYOLIBYIST

SANISBAUIOIDIUD
1100 BIYOLIBYIST

olusbixololeius

1100 BIYLIBYIST

snoiAjowaeyesed oLgIA

(proydAyuou) ejjeuowies

269



ABoyolas 'ys|73 10 NI

PaIUBLINIOP ([9M

AQ UOIIBUILLEXD |00}S S8SBD) 10U UOISSIWSUEI] 8UJ0GPO0 umouun a“oa‘N sinoy 891 sniAeloy
wawoabuelle [eoads (siuabe a000 ‘opelojo]
Aq ABojoias pue Adoosouoiw ‘ilemeH “Yemion)
UO0JJ99}9 aunwwii 1o} [001S Islem ‘Usyl|eus umouun anan‘N sinoy 8y—9 L sjuabe ayil-SnUIAOAIRY Y
ABojoles
(0e2t CO%S) BIPAW
SAJJ08]9S UG BINYND 'SSSED
(Do2¥ CO%S) BIpawW
BAIJ0BISS UO 8INYND ;P00 J91em “Aynod “piw mey umouqun 4d‘a0 skep 6—¢ wnfef 1s10BQ0IAdWen
adAlol9s ‘sg0 L
UO S3IN}ND |00)S :S8SED UOISBAUI BNSS1] ¢,
adAjoles OAIA U
‘SEDL Uo 8INyNd .poo ysyieus pBW.Io} UIX0l0l8jug A‘d sinoy 2/—91 L-O UOU 8BJ8J0yo OLIgIA |
ABSSE UIX0] pUB UOIBWILUOD
10} DD 01 S9IB(OS! ||B pUSS 92IN0S
adAl0ies ‘g0 L [EIUBLLIUOIIAUS PalBUILIBILOD
U0 S8.N} N3 |00]S :SESBD woJj paureigo Jo uosiad
adAl01as palosjul Ag pPaleUILIRILOD OAIA Ul
‘SO UG 24n}no ;poo SpOO} IO I91em ‘ysy|laus paW.IO} Ulx0l018]ug A‘Q sinoy z/-¥¢ L-O 8BI8I0Yo OLIGIA "H
S2INYND |001S SIB|PUBH
ABojolos |Bw|ue JO Uewny
‘S91N} N2 POOIq ‘|001S :SFSED paldayul AQ paleuluIelu0D UIXQ10181Ua 4, Jesjpoun sbuel
21NN :poo- spooj pue sjonpold ylod ‘UOISBAUI BNSSI | HAD‘adY (fensn) sAep g—¢ BOIIJOO0IBIUS BILUISIGA 'E)
suswloadg SpPo0 ABojoisAydoyleq (1s17 reEd) (ebuey pue) [ensn ueby
olsusBIRYD LSWOoldWAS poliad uoneansu|

‘(ponupuo)) oLyl 318VL

270



‘BUMWIOA = A “BBSNEBU = | ‘OYOBPESY = H “19A8} = 4 ‘BayBIp = q ‘SdweId = 2 ‘S|o0Is Apoo|q = g 'SUORIASIGQY »
‘2661 JaWWng ‘eaniag aousbijeu] oiwepidT ‘oLu0s) aSeasI( 10) SIBBY) (90108

(siqeirene Ajopim jou)
uixojenbio 10} 18] ¥oIS ;poo

S|9A9| SUIWE]SIH -pOO4
UOBUWIIUO0D uj INjdjdY
8Qq sswijswos Aew so28)

‘1siuejoq Ag uoneroads ;poo
auun

‘po0Iq ‘SNLUOA :SBSE.)
"1sibojo180AW

AQ uonelpads ;poo

8|qelieA 8|qELBA slgelieA
uoijesuss
aimeladwal
10 [BSIoA8)
(4oddeus ‘epnoeuieq ‘seisayisased
“8°1) ysi} ueas0o abieq uixorenbip ‘AN ‘Q
eLeoIlNn
‘Buiysny
(eum ‘o) ysy psipueysIy aulwelsIH ‘H'a'0'N
lue(d pjim a|qeLBA SgELEA
SWO0JYSNW PlIM a|qeLeA 8|qBLEBA

saainos pooy snouosiod Jaylo g

Buwosiod eisrenbin

Bujuosiod ysi ploiguioss 9

sjueld snouosiod JaylQ ‘g

SWwooJYsnu snouosiod 'y

wnuynjog 0
1o} 81nyna |00}s ‘ge
91B1S 10 DD Ag Aesse uixol
10} $999) PUB WNJDS 'SOSE)
ABSSE UIX0} :pOO4

poo4 jo adA| teinojried e bujieg jo A1ojsiH syl wodj pesoubeiq Ajipesy 1soyy seseosiqg Al

spoo) paalasald sisAjesed
Ajdenwis 1o pauue9 Apsdoidu) ulx0) powlojdld  Bupusdsep ‘q ‘A sinoy g/~z|

wnujinioq WNIpLIso|)

tsjinjog ‘i

271



272 OUTBREAK INVESTIGATION

Question 6 What are the mechanisms by which such vehicles usually become con-
taminated with the pathogen you suspect caused this outbreak?

Question 7 What measures are possible to prevent such contamination?

Question 8 What can be done to prevent illness if foods do become contaminated?





