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201 females). Bacteriological examinations of underground water and  (31.4%).

primary school than others (p<0.01). The attack rate of diarrhea by
resident areas was no different to the pupils of “M” primary school, but

that “M" primary school is located in (p<0.01). The distribution of date

Epidemiologic Investigation of an Outbreak of Shigellosis in Kyongju, Korea
Hyun-Sul Lim, Cheol Jung, Geun-Ryang Bae, Yeong Joo Hur", Sang Won Lee”, EunKyeong Jeong”

Department of Preventive Medicine, College of Medicine, Dongguk University; National Institute of Health"

Objectives : This study was carried out to investigate the sources of  of onset revealed the exposure date to be Sept, 22 and 23 in
infection and modes of transmission of an outbreak of shigellosis that  consideration of incubation periods and common source outbreak
occurred among pupils of “M™ primary school and residents near the  followed propagative spread in the epidemic curve. The major
school in Kyongju from Sept. 24 to Oct. 24, 1998. characteristics of diarrhea were watery (89.1%) in nature, 1~3 days

Methods : The subjects who completed a questionnaire and a rectal  (72.5%) in duration, 2~3 times (63.9%) in frequency. The clinical
swab for microbiologic examinations were 1,534 persons (781 males,  symptoms among the diarrheal cases included abdominal pain
753 females), including 469 pupils of “M" primary school (268 males,  (74.1%), fever (56.4%), headache (55.9%), chill (40.4%) and tenesmus

simple piped water were done. Conclusions : The source of infection was estimated to be

Results : The attack rate of diarrhea was 28.7% in the subjects from  contaminated underground water and simple piped water caused by
Sept. 24 to Oct. 24, 1998. There was no difference in attack rate of  leakage from the cess pool. It is highly necessary that the management
diarrhea by gender, but it was significantly higher in the pupils of "M’ of drinking water and cess pools should be done thoroughly.

was significantly higher in the residents of Mohwa 2 Ri except pupils ~ Key Words: Epidemiology, Outbreak, Shigellosis, Underground water

Korean J Prev Med 2000;33(1):1-9
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Mli4d o] A(Shigellosis) 2 hEALL Al H FHEE A Aaioldo] I fyetdME S. flexnerivt 7V Eah
A AAAgoZ mgAel SN & LA ol 8UFE AUE 2 AN 2 tgo] S sonneiolH, S. boydii¢t S.
sl AHEY datddel delde  BL AFE FA0E NgAold &t dysenteriaer= w5 ZEA FEHIL 9
Z ol B Ju(@HiA, 1980, F 7 A BASHG T AGE guA),  tha SSiTi(IE T §, 1988). 23y &
AT 5, 1987), 2oF 54 AAte 48 UFAL A5A B 34T & AdE B Aol MATAHE S sonnei7t F7VetE
F 783 vFE AN AtHAA7], 470 G} GRAL AFAL e R o AEE BAGHEA F, 1992). Sy
1998). AlFA 01 A & 19603t 19709 AT 5 AMEE B 4 A9 2 A oA S. sonneivt AYD o] f2 .
O ZE7ER] e RTE Az 215~818 R HHT T AT I A, FoAA B sonneiv F3o] AVt A A
golor, I o]F Zaste] 19933 sto, AFEAA AHE AFAM 7 A7 wEelde BRIk YITHERE,
1139, 199430 2331, 19953 239,  ZAs A 15%e] A4l 33 1970).
199630 99 = 19976 119e] 23 2 FolFArhZ YR A, 1998).

YAtk 1998\l = 3¢ 2895 t7  Shigella & TA v % A G2

A0 19999 89 129, A 19994 11 25¢
TAAR Q)8 (BT o Tofst jhelstaA W3 E : 0561-770-2438, YAWE : 0561-774-5752, e-mail : wisewine@chollian net)
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Figure 1. Geographical distribution of the study area.

Table 1. Survey rates by resident area

" Area - No. of residents No. of surveyed _ Survey rate(%)

M IRi 849 100 118

M 2Ri 781 612 784

M 3Ri 1,099 173 15.7

M4Ri 1,325 354 26.7

M 5Ri 1,258 295 234

Total 5312 1,534 28.9
A S 25 3 2 wAUS o 71 oY Qe A M AAE A
Ao 19984 99 & 27k HARe 2ARSIL, AAks 8t gls Aee
AR, AL, AEk SEo i, 7E HEZRALE AN ke, AAS
Z Z ANRE S B AFZAE A R e 87 e JEE AL
Ntk AEE 73 g9 aAE 1 A AF FU Fol = AT
A} NS FoabEE AN, AR o duglel A dide £eA
2 FAZ 9 At o] FAFATE M th AAS SabE AR ETEAE AX
25 459, Y 258 2199 A sto] mAET HAE Adesinh A
A dhatols A AP} Brbest A ERAE AR @37t A4
o] MAMYTFRHS ZAMESITH B4 B ASE oo B 12

2) FO| M2zAL B o|MES HAL  Zo] M 258 A4S Y 23HA
Fu 2 8 Buge] AFA B 9 AH 9 53129 FollA 28.9%¢)

Azdl vhgdu ks 4% 99 24 HFHT 15348 2AH M 25
QRE M Bt o ol masa  art AXF 25 22 A4 7Y
oFa ik Al B S} WA 784%0M HEZAW} el R, 7)E
A gio} wlgurelu ks SAe 108 9L A Qo] 11.8%FH 26.7%7}
24971 AFA Bha Bhade] 2+ A 2ARE Aldeth
A 24 gEste] dE2AL R A% 3) Lol TEt ZA
ERAAE AN, 7Y REE § (1) 8t g4 ZA}
3] HAkE BA7F BAENE B B gl gAY 258N 482
AAE o] 485E Ytk W Ak ZES Y 25, M 2552 3 S
g gol 2+ AUE AY WISt 7 2FEL 37 FudM LA F45t
2 AAFES Bt AAE B2 1 QAT Y 25819 998 FE ofF
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AGEE gFete sidste g4 7+ AR PN Z uES ¥ 33 2 A B E
dyn 9= A9 zZAlEe] SAE o 2Fol= ¢idth. ehdd AilE ddgge
o 8 s e, a4 | EBUE el o o T LR T
oy (] o2} Ad
o AZHA 2 Sk B BE AL 22878 98 S0 A 4410, 651d 35.0%, 38 30.0%, 23
5a 22098 3 2429 9% 75 T 99 d= 2 W 28.9%, 13 144%2] €02 7123}
& AR B8 AA 258 A 1) ZSstnZt MAS LY E of, 2edo A Aghdnt oA =
FALR 1359 disto] A 2 715, FUT AL AAEe J2 I 25 S EHES BIHp<0.01).
dye 58 ARG S48 w43t Fud AAg EHES 29 2 3) A5t S8 oFet S8 el
T4 FAREE A7 2 ol 09 19984 99 2247 H 99 30U7HA] f  WME MAS UHE
HAS TFeAS Yolry] 9jste] B AN AAE 3AKE ASle, GAEAA st & oAFo @&
Z9 A7 AHof gt #HAE AAE M E M 258 19e] 9l HARS UHES A A ¥ 491 2
= R AT LM Al e Ak AN M 258l Aapg o o] Stu A AstrE Al S48
@ €53 ¢4 24} MELS 370% Y 253 AAE 0 S04 59.6%, HE SEakE A9
gl F537) 98 229 AAEY & WELS 94%, S 2T AAF B 39.7%0]01, AA| Aetg A uiAA|
T SHE F 299 Aol A& 7be BESS51%E M 25U e BHE vt §HE oA 253%E A5
Ao digte] Al BF AASA o] S5k EThp<0.01). TE AT $4EFE AT B EC
o 7ok FREY 24 AR FUA 2) M =& ol g9 - 3d  =9tip<0.01). AguelN dsse &
sl Ak 8 MAIS HHE £ TR 0E dAts U ES Aol
(3) &5 ZA M 258 sAe) Al - ghdd dAL & Holx] oigtrh
M 258 A3t 2 kg hold
Lo tate FAAAE APeHth.  Table 2. Attack rates of diarrhea by school from Sept. 22 to 30
M 2589 As= 99 299, 108 Classification No. No. of diarrheal cases  Attack rate(%)
19,109 13%, 114¥ 494 F22XE2 M school
A, M 258 do 3|5 pupils* 474 176 37.1
ole 2oyl s gyl ZEo Ale = staffs 23 1 43
ULZ_ ;}ro]L;¢;:;7L%O 208—0;310 %E ozo_i :ﬂ kindergatners 45 0 00
{r T s school
ghil f ol et FAR dAd pupils 139 13 9.4
RS golsEd o saPe fE o : 0
AT FARAAE FEATEORE S school
51 459 5 2935 wokgay o g : A
oA g gk HALE AAlEta o

w . .
= p<0.01 calculated by chi-square test compared to pupils of other schools
2 WEHAE AAET BFA B

3|

=
Azrd e AT AAL gkl odAl Table 3. Attack rates of diarrhea by grade in pupils of M school from Sept. 22 to 30

s y 2

2 oA HlYHALE AldlEsiT) Male Female Total

4) X2 4 Grades  Noof No-of Afack o No.of Atack . No.of Atack

MALE Saks 99 229 o]Zof] AA} . diartheal rate . diarrheal rate . diartheal rate

2SS AT YE = 19 = pupils o pupils o pupils o
- LAl 2L6d ol 78 olabal A cases (%) cases (%) cases (%)
ol WA 1 29 o)8e] A2 F 59 14 37 510 22 o4 24 231
N - N oL irst X . 1 X
& AT Aot §1 Bk e Second 46 14 304 37 15 405 83 29 349
ArO A kAo 2 2 Aoz At Third 53 11 208 40 17 425 93 28 301
Aok A" A 24 AEe Ak 4E Subtotal-1 158 39 247 122 4 344 280 81 289
¢ & SPSS for Windows 8002 §74 gy 82 512 3“4 17 500 77 39 506
Aeletach F ety vli= Chi- Fifth 36 17 472 23 11 478 59 28 4715

i=}
square 247} Fishers] AR B5M L o] Sixth 34 18 529 24 10 417 58 28 491
2390 Subtotal-2* 113 57 504 81 33 469 194 95 490
Total 271 96 354 203 80 394 474 176 372

* p<0.01 calculated by chi-square test compared to subtotal- |
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Table 4. Attack rates of diarrhea by drinking frequency of underground water and
drinking water temperature in pupils and staffs of M school

Pupils - Staffs
Characteristics No.of  Attack No.of  Attack
':l?pﬁ: diarheal  rate l:l?pn(ljsf diarrheal  rate
cases (%) cases (%)
Drinking frequency(underground water)
Frequently 52 31 59.6* 0 0 0.0
Sometimes 234 93 397 10 0 0.0
Never 178 45 253 13 1 7.7
Unknown 10 7 70.0 0 0 0.0
Drinking water in the dinning room
Cold water 346 131 379 7 1 14.3
Warm water 19 6 31.6 1 0 0.0
Both 83 26 313 11 0 0.0
Never 18 6 333 4 0 0.0
Unknown 8 7 875 0 0 0.0
Total 474 176 371 23 1 43

* p<0.01 calculated by chi-square test except unknown

Table 5. Attack rates of diarthea by age and sex in residents including pupils of M school

Male Female Total
Grades No.of  Attack No.of  Attack No. of Aftack
SN:' 0; ddianheal rate Sl:\ln?eo;ddmnheal rate S:lrgéo; d diartheal rate
UNVeYed cases (%) Yel cases (%) Yol cases (%)
Preschool 145 29 20.0 110 26 23.6 255 55 21.6
Pupils* 269 122 454 200 103 51.5 469 225 48.0
Adultst 367 72 19.6 443 88 199 810 160 19.8
Total 781 223 28.6 753 217 28.8 1,534 440 287

* p<0.01 calculated by chi-square test compared to others

t included middle and high school students

Table 6. Attack rates of diarrhea by resident area in pupils of M school and residents

Pupils Residents Total
Area No.of Attack  No.of No.of Attack No. of Attack
No.of o heal  rate re3|dents damheal rate > Giamheal rate
pupils o exce o residents o
cases (%) pupils cases (%) cases (%)
M 1Ri 38 22 57.9 811 22 2.7 849 44 52
M 2Ri 69 41 594 712 77 10.8* 781 118 15.1*
M3Ri 84 38 452 1,015 26 2.6 1,099 64 5.8
M4Ri 185 85 459 1,140 40 35 1,325 125 94
M 5Ri 93 42 430 1,165 47 40 1,258 89 7.1
Total 4691 228 48.6 4,843 212 44 5,312 440 8.3
* p<0.01 calculated by chi-square test compared to other groups
1 Five pupils are excluded because they don’ t live in M Ri
WS S48 A$E 1353.0%)019  559%, 23 40.2%, T57 31.4% 59
oh AAPIZRE 1-3%0] A Y T25%F Lol
A B 2L, HASIFE 2-33)7) 281
PR, AT e 3 0tho| 9Jolof RSt TA}
(639%)0% 71 BytTh AAsge 5 - TO BRI BT
2% Al FEE S FHES X9 1) stu 24
o Po] BE 741%, B 564% FF Y 25stug S48 z7 9 gy
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ot gAlse HE 9k 99 20 § 6o \ --O-- Residents
9 o) Huel dstel g e | 7 \
7hEeHA] g SR U] BekE 3 40
ERG-LE SR EEEREE DI T \
saiglon, 08 2329 WEAAs 0g | * C oog_oa
24909] wzte] 7HAdsk o AEHY et NN e et o e
o L]— _]0:] .,] 7]_%_‘ % 4‘5‘—}‘6]'21\:]' Elt_ 9/22 9/24 9/26 9/28 9/30 10/2 10/4 10/6 10/8 10/10 10/12 10/14 10/16 10/18 10/20 10/22
S 207 T Yt 3] 25w Date of onset
Zo) A 3 SmolAak G3lo] wrHao] Figure 2. Dis.tribution of diarrheal cases by date of onset in pupils of M school and
F4 A 23 58 5L AR residents.
T St Table 7. Confirmed proportions of diartheal cases in pupils of M school and residents
A& wiyete 3 T AHgEE 4 ‘ Pupis “Residents ‘ Total
71 38 3ol LG5S THeA S dokr mea Mool . Codmed Noof . Codfimed Noof . Coniimed
7] $Jsto] wiAlAl @ A=A, B AAE diarrheal wnﬁﬁn od proporton  dianheal confirmed proporion  dianheal nfiﬁn edpropom'on
54 zhlgon, 2o 39 47EE e b o Ty cos %
A THE A ouT MR B 8w B L e e
of WiUH A okt g A1 Hol & MmaR; 38 12 316 26 0 00 64 12 188
Agoid, o)= A 9o el M 4Ri 85 22 259 40 1 2.5 125 23 184
T Az, M 5Ri 2 14 333 47 6 128 89 20 225
2) LE3| 2A . Total 28 73 320 212 19 9.0 440 92 209
(ﬂ = 37H i%@}ﬂ@] /\1 9% 22021 S;Lﬂ * p<0.05 calculated by chi square test compared to other areas
FEI7E ghol Bl AT 348 Table 8. Characteristics of diarrhea
2 Qste) $90] TIHIL H5HL — ,
ZARIGTH SEF WA BiE 25w Characteristics Number Relative frequency(%)
£4%0] YR AN Zelg gy Negcehe o .
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M e Do drRde BF Frequency of diarrhea (per day)
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Table 9. Positive rates of associated symptoms in diarrheal cases

diarrheal cases (n=440)

Symptoms - -
Number of subjects Positive rate(%)
Abdominal pain 326 74.1
Vomiting 115 26.1
Nausea 123 28.0
Fever 248 56.4
Chill 177 40.2
Headache 246 559
General weakness 85 193
Tenesmus 138 314
Abdominal discomfort 115 26.1
Spasm 5 1.1
Derilium 5 1.1
Skin eruption 3 0.7

Table 10. Results of water sample examination for M school and near houses

Bacterial counts

Sampling sites Sampling datgs (CFU/n) E-coli Shigella
M primary school
9/28 230 positive negative
1072 90 positive negative
Simple pipe water 1072 80 positive negative
10/2 60 positive negative
10/13 0 positive negative
9/29 0 negative negative
Underground water 10/1 2,400 positive negative
10/13 0 positive negative
11/4 5~64 positive negative
Water purifier 9/28 150 positive negative
Near houses
house | 1072 90 positive negative
house [ 10/2 160 positive negative
house [[ 1012 190 positive negative
simple
piped
water @gnmd
watg tank
A , l
J ofdcess pool _old septic tank
o toilet 2 -
residents dinxing
school house 2 oo
Y e J -
feeding pipe from simple piped water tank
new cess pool new septic tank
:::::l‘:uion ‘—.—J toilec 1
of groundfier sehoel house 1
Figure 3. Distribution of water supply and cess pools.
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