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= Abstract =

Objectives: An outbreak of norovirus occurred at a high school in Gyeongju city in 2009. An
epidemiological investigation was carried out to examine the infection source and the transmission route of
norovirus, and to prevent a recurrence.

Methods: A questionnaire survey was conducted for 520 male students and 8 food handlers. Rectal swabs
were examined in 21 symptomatic students and the 8 food handlers by Gyeongsangbukdo Government Public
Institute of Health & Environment, and an environmental investigation was performed. A case-control study
was used to evaluate the association between risk factors and disease.

Results: The attack rate was 21.3% (111/520) between January 29 and February 10, and norovirus GII
was isolated from 12 of 21 students. Food handlers had no symptoms and their stool samples were negative.
The case-control study revealed that seasoned soy bean sprouts {odds ratio (OR): 2.542, 95%
CI=1.315-4.915} and drinking water from the purifiers in the cafeteria (OR: 2.854, 95% CI=1.107-7.358)
supplied on February 3 were significant risk factors for the outbreak. Water pipes and waste pipes were
located in the same place where was filled with some water and trace of high water level was detected.

Conclusions: The major risk factors for this norovirus outbreak were presumed to be the contaminated
seasoned soy bean sprouts and drinking water from the purifiers in the cafeteria. More strict personal and

environmental hygiene need to be enforced to prevent such outbreaks.
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Table 1. Attack rates in the norovirus outbreak among male students

No. No. of cases Attack rate (%) p-value”
Grade (n=520)
1st 268 64 239 0.146
Znd 252 47 187
Dormitory (n=518)
Yes 142 30 21.1 0918
No 376 31 215

*A chi-square test was used
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Figure 1. Epidemic curve for the norovirus outbreak.
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Table 2. Distribution of symptoms among male students

Symptoms No. of cases (%, n=111)
Diarrhea 9 (89.2)
Abdominal pain 87 (784)
Nausea 66 (59.5)
Headache 5 (50.5)
Fever 52 (46.8)
Vomiting 47 (42.3)
Chill 31 (279)

“Cases were defined by diarrhea or vomiting plus at least 1 other symptom (fever, chill, nausea, abdominal
pain or headache) were present, or laboratory test was positive

Figure 2. Water pipes and waste pipes in the same place with the trace of

high water level mark.

A: Water pipe
B: Waste pipe
C: Trace of high water level mark

D: Present water level mark
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Table 3. Association of illness with foods on Feb. 3rd"

¥ Cases’ Controls' Odds ratio
Meal Food (n=85)  (n=372) (9% CD'
Breakfast Boiled rice 19/0 82/0 NA
Soup with fish cakes 18/1 70/11 2829 (0342 - 23.369)
Braised fish cakes 19/0 64/10 NA
Braised seafood 11/6 54/20 0679 (0222 - 2079
Fried eggs 18/1 71/4 0935 (0.098 - 8877)
Kimchi 17/2 63/16 2159 (0452 - 10.320)
Lunch  Boiled barley 85/0 353/0 NA
Braised kimchi and mackerel 73/8 278/53 1.740 (0792 - 3.821)
German pan—fried potato cakes 791 319/17 4210 (0552 - 32112)
Seokbagji, radish kimchi 68/10 258/65 1713 (083 - 3510
Seolleongtang, ox bone soup 792 342/10 1155 (0248 - 5375)
Mandarin 84/0 341/11 NA
Dinner  Boiled rice 82/0 333/0 NA
Sliced rice cake soup 78/2 320/8 0975 (0203 - 4.682)
Pork-on-the-bone soup with potatoes 78/3 312/18 1500 (0431 - 5.221)
Seasoned soy bean sprouts 68/12 214/96 2542 (1315 - 4915)
Vegetables and tuna pancakes 80/1 313/11 2812 (0358 - 22.098)
Kimchi 69/7 267/47 1735 (0751 - 4.007)

“Cases were ill students between Feb. 4th and Feb. 6th, and controls were students without any other
symptoms during the epidemic period

" Students who didn’t have a meal or their food intake was unknown were excluded

¥ No. of consumption of food/No. of non-consumption of food

NA: not available

Table 4. Association of illness with drinking water on Feb. 3rd”

# #
. t Cases Controls . o
Drinking water (n-55) (n=372) Odds ratio (95% CI)
Water from the purifiers in the cafeteria 80/5 314/56 2854 (1107 - 7.358)
Water from the purifiers in the school building 37/48 149/221 1143 (0710 - 1.841)

"Cases were ill students between Feb. 4th and Feb. 6th, and controls were students without any other
symptoms during the epidemic period

" Students whose drinking water intake was unknown (2) were excluded

*No. of consumption of drinking water/No. of non—consumption of drinking water
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