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Typhoid outbreak in Songkhla Province, Thailand, October 2009 - April 2010
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Background: In December 2009, clusters of typhoid from
two large schools in Songkhla Province were reported. An
investigation was initiated to verify and describe the
outbreak, identify source and risk factor, and recommend
control measures.

Methods: Descriptive study was conducted by reviewing
hospital database and laboratory logbook at Songkhla
Hospital. Active case finding was performed. We adapted
Bureau of Epidemiology’s typhoid case definition for use.
Environmental survey in schools, a reformatory, water
supply system, and markets was performed. We collected
blood samples for hemoculture, Widal or IgM test when
met case definition as well as collected stool sample of
the food handlers for culture. A cross sectional study
among youths in the reformatory was conducted to
identify risk factors.

Results: We identified 514 typhoid cases including 181
confirmed. 55% of the cases were male and median age
was 9 (Inter- Quatile Range 7, 17). Three clusters were
detected from school W, A and the reformatory (AR
4.1%, 4.9%, and 17.3% respectively). An environmental

survey highlighted schools and reformatory had poor
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sanitation and tab water had residual chlorine less than
0.2 ppm. 16/88 (18%) of food handlers from all
clusters had positive result for salmonella non typhi.
The review of molecular study shows that organism
from different clusters are more likely to come from
same source. Student working in the kitchen in the
reformatory and having sweet dessert in there were
the potential risk factors (adjusted OR 5.19 (95%CI 2.59
-10.42) and 3.17 (95% Cl 1.33 - 7.56) respectively).

Conclusions: This is the biggest typhoid outbreak
reported in Thailand. Working in the kitchen as well as
having sweet dessert in the reformatory were the
suspected risk factors. Control measures have been
implemented including strengthening surveillance,
screening food handlers, improving sanitation and
water supply quality, and providing health education

in school and the reformatory.
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Table 1 Reported Cases of Priority Diseases Under Surveillance by Compared to Previous Year, Thailand, 2011,

7" Week

Cholera 4 0 1 0 5 2 17 1
Influenza 768 732 582 200 2282 1629 4726 2
Meningococcal Meningitis 3 0 0 0 3 2 8 0
Measles 29 25 34 7 95 412 197 0
Diphtheria 0 0 1 1 2 1 7 1
Pertussis 1 0 0 0 1 1 2 0
Pneumonia (Admitted) 3117 | 3025 | 2482 708 9332 13310 | 19610 78
Leptospirosis 21 20 18 2 61 137 168

Hand foot and mouth disease 50 38 34 18 140 558 333
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TABLE 3 Reported Cases and Deaths of Suspected Dengue fever and Dengue Hemorrhagic fever Under Surveillance by Date of Onset, by Province, Thailand,
Tth Week (February 13-19, 2011)

DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS) 2010 DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS) 2011 POP.
REPORTING AREAS** oCT  NOV  DEC ToTAL  ToTAL CASE AN FEB MAR APR TOTAL TOTAL o CASE pEC- 31,
PER 100000 FATALITY PER 100000 FATALITY 2009
c c c c D POP. RATE (%) c c c c c D POP. RATE (%)

TOTAL 8740 5677 3126 113017 139 177.91 0.12 2664 718 - - 3382 4 5.32 0.12 63,525,062
CENTRAL REGION 3745 3177 1859 35806 33 166.97 0.09 1543 427 - - 1970 1 9.19 0.05 21,445,124
BANGKOK METRO POLIS 1654 1462 826 10912 9 191.35 0.08 693 199 - - 892 1 15.64 0.11 5,702,595
ZONE 1 384 338 168 3621 2 105.81 0.06 123 47 - - 170 0 4.97 0.00 3,422,311
NONTHABURI 198 182 91 1582 1 146.74 0.06 61 23 - - 84 0 7.79 0.00 1,078,071
P.NAKORN S.AYUTTHAYA 58 49 25 562 0 7250 0.00 35 4 - - 39 0 5.03 0.00 775,157
PATHUM THANI 63 50 34 846 0 8846 0.00 6 1 - - 70 0.73 0.00 956,376
SARABURI 65 57 18 631 1 102.99 0.16 21 19 - - 40 0 6.53 0.00 612,707
ZONE 2 84 57 43 1796 6 112.96 0.33 70 20 - - 90 0 5.66 0.00 1,589,978

ANG THONG 16 7 5 308 0 108.14 0.00 5 9 - - 14 0 4.92 0.00 284,807
CHAI NAT 17 16 7 205 2 61.12 0.98 1 7 - - 18 0 5.37 0.00 335,420
LOP BURI 41 34 31 1216 2 16118 0.16 53 0 - - 53 0 7.02 0.00 754,452
SING BURI 10 0 0 67 2 3112 2.99 1 4 - - 5 0 2.32 0.00 215,299
ZONE 3 478 382 233 5453 5 176.53 0.09 199 33 - - 232 0 7.51 0.00 3,089,076
CHACHOENGSAO 128 128 94 1155 0 17265 0.00 33 8 - - 4 0 6.13 0.00 668,983
NAKHON NAYOK 1 1 0 99 1 39.34 1.01 1 0o - - 10 0.40 0.00 251,683
PRACHIN BURI 55 21 8 1251 1 270.86 0.08 1 2 - - 13 0 2.81 0.00 461,854
SA KAEO 20 7 4 788 0 14527 0.00 4 1 - - 5 0 0.92 0.00 542,451
SAMUT PRAKAN 264 225 127 2160 3 18555 0.14 150 22 - - 172 0 14.78 0.00 1,164,105
ZONE 4 503 401 248 3980 3 118.29 0.08 213 73 - - 286 0 8.50  0.00 3,364,670
KANCHANABURI 64 48 23 710 0 8519 0.00 9 o0 - - 9 o0 1.08 0.00 833,423
NAKHON PATHOM 236 226 155 1533 2 180.05 0.13 132 52 - - 184 0 21.61 0.00 851,426
RATCHABURI 131 84 45 1122 1 134.33 0.09 56 13 - - 69 0 8.26 0.00 835,231
SUPHAN BURI 72 43 25 615 0 7282 0.00 16 8 - - 24 0 2.84 0.00 844,590
ZONE 5 201 229 145 2330 6 141.77 0.26 102 22 - - 124 0 7.54  0.00 1,643,555
PHETCHABURI 53 31 25 591 0 12813 0.00 8 0 - - 8 0 1.73 0.00 461,239
PRACHUAP KHIRI KHAN 91 77 35 823 4 163.27 0.49 29 9 - - 38 0 7.54 0.00 504,063
SAMUT SAKHON 49 105 72 803 1 165.70 0.12 58 9 - - 67 0 13.83 0.00 484,606
SAMUT SONGKHRAM 8 16 13 113 1 5835 0.88 74 - - 11 0 5.68 0.00 193,647
ZONE 9 441 308 196 7714 2 29298 0.03 143 33 - - 176 0 6.68 0.00 2,632,939
CHANTHABURI 89 50 28 2216 0 43345 0.00 27 0o - - 27 0 5.28 0.00 511,246
CHON BURI 182 108 82 2698 2 2009.21 0.07 65 22 - - 87 0 6.75 0.00 1,289,590
RAYONG 139 125 70 2134 0 348.64 0.00 40 5 - - 45 0 7.35 0.00 612,095
TRAT 31 25 16 666 0 30272 0.00 1 6 - - 17 0 7.73 0.00 220,008
SOUTHERN REGION 2456 1410 769 29838 60 338.53 0.20 642 158 - - 800 2 9.08 0.25 8,813,880
ZONE 6 997 563 272 10849 21 309.42 0.19 251 63 - - 314 1 8.96 0.32 3,506,241
CHUMPHON 82 61 23 668 1 136.96 0.15 29 8 - - 37 0 7.59 0.00 487,744
NAKHON SI THAMMARAT 513 272 105 5943 18 391.89 0.30 100 29 - - 129 1 8.51 0.78 1,516,499
PHATTHALUNG 270 159 95 2062 0 406.08 0.00 65 9 - - 740 14.57 0.00 507,777
SURAT THANI 132 71 49 2176 2 21886 0.09 57 17 - - 74 0 7.44 0.00 994,221
ZONE 7 229 119 85 3832 7 21118 0.18 51 8 - - 59 0 3.25  0.00 1,814,555

KRABI 92 58 49 1681 6 394.09 0.36 6 0o - - 6 0 1.41 0.00 426,556
PHANGNGA 28 11 0 358 0 142.26 0.00 5 0o - - 5 0 1.99 0.00 251,657
PHUKET 29 6 18 654 0 194.69 0.00 28 70- - 3 0 10.42 0.00 335,913
RANONG 9 2 0 178 0 9793 0.00 0 1T - - 10 0.55 0.00 181,754
TRANG 71 42 18 961 1 155.33 0.10 12 0o - - 120 1.94 0.00 618,675
ZONE 8 1230 728 412 15157 32 433.91 0.21 340 87 - - 427 1 12.22 0.23 3,493,084
NARATHIWAT 264 146 57 3491 4 479.49 0.1 51 12 - - 63 0 8.65 0.00 728,071
PATTANI 240 141 54 3193 11 493.03 0.34 37 2 - - 39 0 6.02 0.00 647,624
SATUN 70 41 51 1062 2 36233 0.19 50 9 - - 59 0 20.13 0.00 293,101
SONGKHLA 555 337 220 6048 13 450.02 0.21 192 61 - - 253 1 18.83 0.40 1,343,954
YALA 101 63 30 1363 2 28376 0.15 10 3 - - 13 0 2.71 0.00 480,334
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TABLE 3

Reported Cases and Deaths of Suspected Dengue fever and Dengue Hemorrhagic fever Under Surveillance, by Date of Onset by Province, Thailand,

Tth Week (February 13-19, 2011)
DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS) 2010 DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS) 2011 POP.
REPORTING AREAS** oCT NOV  DEC  TOTAL  TOTAL CASERATE  CASE JAN FEB MAR APR TOTAL TOTAL CASERNE - CASE DEC. 31,
PER 100000 FATALITY PER 100000 FATALITY 2009
c c c c D POP. RATE (%) c c ¢ ¢ c D POP. RATE (%)

NORTH-EASTERN REGION 1278 544 217 26242 30 122.08 0.1 192 35 - - 227 0 1.06  0.00 21,495,825
ZONE 10 72 34 15 3239 3 9078  0.09 5 1 - - 6 0 0.17  0.00 3,567,883

LOEI 15 4 6 901 1 14514 0.1 2 1T - - 3 0 0.48  0.00 620,780
NONG BUA LAM PHU 0 0 1 211 0 4212 0.00 1 0o - - 10 020  0.00 500,913
NONG KHAI 18 13 3 895 0 9865 0.00 o 0 - - 0 o0 0.00  0.00 907,250
UDON THANI 39 17 5 1232 2 80.06 0.16 2 0 - - 2 0 0.13  0.00 1,538,940
ZONE 11 a7 18 8 2905 2 13467 0.07 1 1 - - 2 0 0.09  0.00 2,157,187
MUKDAHAN 22 6 5 872 0 257.95 0.00 o 0 - - 0 o0 0.00  0.00 338,048
NAKHON PHANOM 19 12 3 1013 2 14457 0.20 1 0o - - 10 0.14  0.00 700,690
SAKON NAKHON 6 0 0 1020 0 91.20 0.00 0 1T - - 10 0.09  0.00 1,118,449
ZONE 12 225 73 74 3818 3 7652  0.08 35 9 - - 44 0 0.88  0.00 4,989,649
KALASIN 20 8 5 465 0 4744  0.00 6 0 - - 6 0 0.61 0.00 980,158
KHON KAEN 56 6 38 934 0  53.00 0.00 11 5 - - 16 0 0.91 0.00 1,762,242
MAHA SARAKHAM 70 23 12 801 2 85.30 0.25 9 2 - - 1 0 117 0.00 939,090
ROI ET 79 36 19 1618 1 123.69 0.06 9 2 - - 11 0 0.84  0.00 1,308,159
ZONE 13 454 165 10 5214 4 12534  0.08 38 2 - - 40 o 0.96  0.00 4,160,037
AMNAT CHAROEN 16 8 3 376 0 101.40 0.00 1 0o - - 10 0.27  0.00 370,804
SI SA KET 210 75 0 2618 0 181.01 0.00 29 - - 29 0 2.01 0.00 1,446,345
UBON RATCHATHANI 201 76 5 1820 3 100.90 0.16 72 - - 9 0 050  0.00 1,803,754
YASOTHON 27 6 2 400 1T 7419 0.25 1 0o - - 10 019  0.00 539,134
ZONE 14 480 254 110 11066 18 16713  0.16 113 22 - - 135 0 2.04  0.00 6,621,069

BURI RAM 0 1 1 440 1 2845 0.23 42 T - - 43 0 278 0.00 1,546,784
CHAIYAPHUM 29 20 2 781 2 69.41 0.26 8 2 - - 0 0 0.89  0.00 1,125,166
NAKHON RATCHASIMA 292 182 78 5346 12 207.91 0.22 33 15 - - 48 0 1.87  0.00 2,571,292
SURIN 159 51 29 4499 3 326.53 0.07 30 4 - - 3 0 247  0.00 1,377,827
NORTHERN REGION 1261 546 281 21131 16 179.53  0.08 287 98 - - 385 1 327  0.26 11,770,233
ZONE 15 432 119 50 9089 5 29863  0.06 40 6 - - 46 1 1.51 2.7 3,043,586
CHIANG MAI 284 71 32 6538 3 40048 0.05 29 4 - - 33 1 2.02  3.083 1,632,548
LAMPANG 104 24 8 1375 0 179.86 0.00 11 2 - - 13 0 1.70  0.00 764,498
LAMPHUN 24 15 7 534 0 131.95 0.00 o 0 - - 0 o0 0.00  0.00 404,693
MAE HONG SON 20 9 3 642 2 265.46 0.31 o o0 - - 0 o0 0.00  0.00 241,847
ZONE 16 319 105 54 4345 1 16586  0.02 30 10 - - 40 o 153  0.00 2,619,757
CHIANG RAI 228 70 35 2375 0 198.76 0.00 2 7 - - 29 0 243  0.00 1,194,933
NAN 30 6 3 277 0 5824  0.00 5 T - - 6 0 1.26  0.00 475,614
PHAYAO 38 14 14 1366 1 28042 0.07 3 - - 5 0 1.03  0.00 487,120
PHRAE 23 15 2 327 0 7077 0.00 o o0 - - 0 o0 0.00  0.00 462,090
ZONE 17 310 173 100 5876 9 171.51 0.15 109 50 - - 159 0 464  0.00 3,426,112
PHETCHABUN 125 42 19 2299 0 231.03 0.00 25 19 - - 4 0 442  0.00 995,125
PHITSANULOK 83 48 24 821 0 97.10 0.00 31 21 - - 52 0 6.15  0.00 845,561
SUKHOTHAI 33 20 12 445 0 7382 0.00 11 3 - - 14 0 232 0.00 602,813
TAK 35 47 28 2078 9 399.88 0.43 36 4 - - 40 0 770 0.00 519,662
UTTARADIT 34 16 17 233 0 5033 0.00 6 3 - - 9 0 1.94  0.00 462,951
ZONE 18 200 149 77 1821 1 6793 005 108 32 - - 140 0 522  0.00 2,680,778
KAMPHAENG PHET 52 27 16 564 1 77.60 0.18 7 10 - - 17 0 2.34 0.0 726,846
NAKHON SAWAN 66 83 49 697 0 6497 0.00 52 19 - - 710 6.62  0.00 1,072,868
PHICHIT 64 30 8 407 0 7357 0.00 45 0 - - 45 0 8.13  0.00 553,193
UTHAI THANI 18 9 4 153 0  46.66 0.00 4 3 - - 70 2.13  0.00 327,871
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