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Epidemiologic Investigation of an Qutbreak of Shigella sonnei among Students in Bonghwa, 1999

Hyun-Sul Lim, Geun-Ryang Bae

Department of Preventive Medicine, College. of Medicine, Dongguk University

Obijectives : This study was carried out to investigate the sources of
infection and modes of transmission of an outbreak of shigellosis that
occurred among students of B middle and high school in Bonghwa,
Korea from May 1 to 21, 1999.

Methods : We conducted questionnaires to 468 students, 38 staffs
and 9 food handlers twice times (May 6, May 21) for follow up and
secondary attack rate. Personal details and history of illness and
exposure to particular foods were sought. And we conducted rectal
swab for culture to 243 students, 33 staffs and 9 food handiers.
Bacteriological examinations of water in the school were done. Cases
were identified as subjects who had diarrhea (two or more loose stools
in a 24-hour periods) on or after May 1.

Results : A total of 307 cases (attack rate: 59.6%) of 515 subjects
were identified, including 50 confirmed (46 students and 4 staffs) by S.
sonnei. All 9 food handlers denied illness and were had rectal swab for
culture at May 6 that were negative for S. sonnei. 146 of 307 reported

fever, 156 had tenesmus, 44 reported vomiting, and only 5 of 307
reported blood in the stool. The median duration of diarrhea was 4
days (range: 1-18 days). The mean incubation period until onset of
diarrhea was 63 hours (range: 16-144 hours) and the secondary attack
rate was 2.8% (43 cases of 1,561 family members). Risk for iliness
was higher among students who had eaten watered kimchi at March
30 than among those who did not [301(72.7%) of 417 versus 5(9.6%)
of 52; RR=7.51; 95% CI=3.26-17.31}.

Conclusion : The source of infection was estimated to be
contaminated watered kimchi by one or two food handler who is
presumed to be carrier.
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Table 1. Attack rates of diarrhea and confirmed rates of shigeliosis

No. of Attack No.of Confirmed
Classification No. diarrheal rate confimed  rate
cases (%) cases (%)
Middle school 1st 98 54 55.1 8 8.2
2nd 74 42 56.8 6 8.1
3rd 99 64 64.6 12 12.1
Subtotal | 271 160 59.0 26 9.6
High school 1st 69 59 855 10 14.5
2nd 78 48 61.5 5 6.4
3rd 50 39 78.0 5 10.0
Subtotal [ 197 146 74.1% 20 102
Staffs 38 1 2.6 4 10.5
Food handlers : 9 0 0.0 0 0.0
Total 515 307 59.6 50 9.7
* p<0.01 compared to subtotal | by chi-square test
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Figure 1. Distribution of diarrheal cases and confirmed cases by onset dates.

Table 2. Results of water sample examination for B school

R Sampling Regidual Bactenal counts -
Sampling sites . E-coli
Ping dates chlorine (ppm) (CFU/ml)
Dining room 573 0.2 0 negative
- 517 0.2 0 negative
Cooking room 5/3 02 0 negative
511 02 0 negative

Table 3. Attack rates of diarrhea by drinking frequency of unboiled water

Students Staffs

Frequency No. of Attack No. of Attack
No. diarrheal rate No. diarrtheal rate
cases (%) cases (%)
Frequently 153 107 69.9 3 0 0.0
Sometimes 263 171 65.0 4 0 0.0
Never 27 14 519 31 1 32
Total 443* 292 659 38 1 2.6

* 25 students who did not answer first questionnaire (May 6) are excluded
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Table 4. Attack rates of diarrhea in students by food histories
Students who ate Students who did not eat
Dates Food No. of Attack No. of Attack Rate Relative risk
. No. diarrheal rate No. diarrheal rate  gifference (95% CI)*
cases (%) cases (%) °
Roasted pork 411 279 67.9 12 5 417 26.2 1.63 (0.83-3.19)
4129 Roasted cuttlefish 380 259 68.2 26 18 62.5 5.7 099 (0.76-1.28)
Fried mugwort 388 262 67.5 48 30 62.5 50 1.08 (0.86-1.36)
Cucumber kimchi 331 226 68.3 98 58 59.2 9.1 1.16  (0.96-1.38)
Sweet and sour pork 449 297 66.1 4 1 25.0 41.1 2.65 (048-14.46)
Roasted whitebait 399 260 65.2 47 32 68.1 -29 096 (0.78-1.18)
4/30 Garlic kimchi 250 172 68.8 156 91 583 10.5 1.18  (1.01-1.38)
Watered kimchi 417 301 722 52 5 9.6 62.6 751 (3.26-17.31)
Cabbage kimchi 224 160 714 183 113 61.7 9.7 116 (1.01-1.33)
* calculated by Taylor series
Table 5. Secondary attack rates of diarrhea according to food histories within family
Students who ate Students who did not eat
No. of No. of Secon- No. of No. of Secon-
Food i diarrheal dary fami diarrheal dary
No. family cases attack No. amiy cases attack diﬁggﬁce
except within rate except within rate
students family (%) students family (%)
Sweet and sour pork 449 1,491 39 2.6 4 17 0 0.0 2.6
Roasted whitebait 399 1,326 33 2.5 47 160 5 31 -06
Garlic kimchi 250 820 20 24 156 527 12 2.3 0.1
Watered kimchi* 417 1,378 39 2.8 52 183 0 0.0 2.8
Cabbage kimchi 224 733 21 2.9 183 632 16 25 0.4
* p<0.01 calculated by fisher s exact test
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