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Epidemiological Investigation for Outbreak of
Food Poisoning Caused by Bacillus cereus
Among the Workers at a Local Company in 2010

Kum-Bal Choi', Hyun-Sul Lim', Kwan Lee', Gyoung-Yim Ha?>, Kwang-Hyun Jung®, Chang-Kyu Sohn’

'Department of Preventive Medicine; *Department of Clinical Pathology, Dongguk University College of Medicine, Gyeungju;

*GyeongSangBukdo Government Public Institute of Health & Environment, Yeongcheon, Korea

Objects: In July 2 2010, a diarrhea outbreak occurred among the workers in a company in Gyeungju city, Korea. An
epidemiological investigation was performed to clarify the cause and transmission route of the outbreak.

Methods: We conducted a questionnaire survey among 193 persons, and we examined 21 rectal swabs and 6 environmental
specimens. We also delegated the Daegu Bukgu public health center to examine 3 food service employees and 5 environmental

specimens from the P buffet which served a buffet on June 30.

The patient case was defined as a worker of L Corporation and

who participated in the company meal service and who had diarrhea more than one time. We also collected the underground

water filter of the company on July 23.

Results: The attack rate of diarrhea among the employees was 20.3%. The epidemic curve showed that a single exposure
peaked on July 1. The relative risk of attendance and non-attendance by date was highest for the lunch of June 30 (35.62; 95%
CI, 2.25 to 574.79). There was no specific food that was statistically regarded as the source of the outbreak. Bacillus cereus was
cultured from two of the rectal swabs, two of the preserved foods and the underground water filter. We thought the exposure
date was lunch of June 30 according the latency period of B. cereus.

Conclusions: We concluded the route of transmission was infection of dishes, spoons and chopsticks in the lunch buffet of
June 30 by the underground water. At the lunch buffet, 50 dishes, 40 spoons, and chopsticks were served as cleaned and wiped
with a dishcloth. We thought the underground water contaminated the dishes, spoons, chopsticks and the dishcloth. Those

contaminated materials became the cause of this outbreak.
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Table 1. Attack rate by gender and age

Attack rate

" 1
n Cases (%) p-value
Gender
Male 177 37 20.9 0.274
Female 16 6 375
Age (y)
<29 24 7 29.2 0.878
30 - 39 78 6 20.5
40 - 49 56 12 214
50 - 59 28 7 25.0
> 60 7 1 14.3
Total 193 43 22.3
'Calculated by chi-square test.
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Figure 1. The distribution of diarrheal cases by
symptom onset date.

Table 2. Positive rate of symptoms in diarrheal cases

(n=43)
Symptoms n %
Diarrhea 43 100.0
Febrile sense 23 53.5
Chilling sense 22 51.2
Nausea 5 11.6
Vomiting 4 9.3
Abdominal pain 31 721
Tenesmus 33 76.7
Headache 29 67.4
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Figure 2. p-hemolytic colony (left) and non-hemolytic mucoid colony (right).
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Figure 3. Pulsed-field gel electrophoresis (PFGE) of Bacillus cereus shows hbl gene (lane 2-4) and bce gene
(lane 6-8) from cultured food, diarrheal stool and underground water filter.

M, 100 bp ladder (Bioneer, Cheongwon, Korea), lane 1, negative control of a hbl gene, lane 2, amplicon of a hbl gene from food, lane 3, amplicon of a
hbl gene from diarrheal stool, lane 4, amplicon of a hbl gene from underground water filter, lane 5, negative control of a bce gene, lane 6, amplicon of a
bee gene from food, lane 7, amplicon of a bce gene from diarrheal stool, lane 8, amplicon of a bee gene from underground water filter, lane 9, negative
control of a 16S rRNA gene, lane 10, amplicon of a 16S rRNA gene from food, lane 11, amplicon of a 16S rRNA gene from diarrheal stool, lane 12,

amplicon of a 16S rRNA gene from underground water filter.
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Figure 4. Unused underground water filter (left, white color); Used underground water filter (right, dark-brown

color).
Table 3. Attack rate and relative risk of attendance and non-attendance by date (n=193)
Attendance Non-attendance L
. Relative risk
Date Meal time Attack rate Attack rate 95% CI'
n Cases " Cases " (95% CI')
(%) (%)
6/28 Lunch 136 41 30.1 47 2 43 7.09 (1.78 -28.16)
Dinner 114 36 31.6 65 4 6.2 513 (1.91 -13.77)
Midnight meal 44 3 6.8 134 37 27.6 0.25 (0.08 - 0.76)
6/29 Lunch 127 40 31.5 48 1 2.1 15.12 (2.14 - 106.94)
Dinner 104 35 33.7 68 3 44 7.63 (2.44 -23.82)
Midnight meal 38 4 10.5 135 34 252 0.42 (0.16 - 1.10)
6/30 Lunch 122 39 32.0 55 0 0.0 35.62 (2.25 -574.79)
Midnight meal 42 28 4.8 133 35 26.3 0.18 (0.05 -0.72)
71 Lunch 117 33 282 60 8 13.3 2.16 (1.04 -4.29)
Dinner 102 32 314 71 6 85 3.71(1.64 -8.41)
Midnight meal 42 4 9.5 131 34 26.0 0.37 (0.14 -0.97)
'Confidence interval, calculated by Taylor series.
*Among 43 diarrheal cases, four cases were not answered.
5Two cases were participated in lunch also.
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A SelaA Rk, 58 64 309 F49) sl dne
35.62 (95% CI, 2.25 to 574.79)2 71 =9kt (Table 3).
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Table 4. Attack rate and relative risk for buffet at June 30th by menu

HhA s Ao 2

(n=62)
Intake Non-intake Lo
Date menu c Attack rate c Attack rate Rggg:%ﬂ?k
n ases (%) ases (%)
Gimbap 36 15 41.7 7 1 14.3 2.92 (0.46 - 18.65)
Kimchi 22 7 31.8 18 8 44.4 0.72 (0.32 - 1.59)
Roasted anchovy with green pepper 13 5 38.5 26 10 385 1.00 (0.43-2.32)
Braised short ribs 24 11 45.8 17 4 235 1.95 (0.75 - 5.09)
Salad with macaroni 19 5 26.3 19 8 421 0.63 (0.25 - 1.57)
Octopus sushi 27 12 444 13 3 23.1 1.93 (0.66 - 5.66)
Seaweed soup 26 11 42.3 15 4 26.7 1.59 (0.61 - 4.11)
Cherry tomato 25 11 440 13 3 231 1.91 (0.64 - 5.65)
Polished rice 26 10 38.5 13 5 385 1.00 (0.43-2.32)
Bulgogi 27 11 40.7 14 4 28.6 1.43 (0.55 - 3.67)
Steamed prawn 9 5 55.6 29 9 31.0 1.79 (0.81-3.97)
Sushi 32 9 28.1 9 6 66.7 0.42 (0.21-0.87)
Songpyeon 27 7 25.9 14 7 50.0 0.52 (0.23-1.18)
Watermelon 30 12 40.0 9 2 222 1.80 (0.49 - 6.60)
Fruit punch 36 14 38.9 4 1 25.0 1.56 (0.27 - 8.92)
Banquet noodles 29 10 34.5 12 5 417 0.83(0.36-1.91)
Mixed vegetables and noodles 25 13 52.0 16 2 12.5 4.16 (1.08 - 16.05)
Rice balls 14 5 35.7 24 8 33.3 1.07 (0.44 - 2.64)
Octopus ocellatus 18 8 444 20 7 35.0 1.27 (0.58 - 2.80)
Chicken nugget 1 5 455 26 9 34.6 1.31 (0.57 - 3.03)
Sweet-and-sour pork 21 10 47.6 18 4 222 2.14(0.81-5.67)

'Confidence interval, calculated by Taylor series.
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