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aberration?: A case study of typhoid fever, 2009 - 2013
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Bureau of Epidemiology, Department of Disease Control, Ministry of Public Health

Abstract

Early outbreak detection is one of important functions of epidemiological surveillance which can
initiate timely and efficient control measures. Several statistical methods that support this surveillance
function are currently available. This study aimed to assess attributes of outbreak signal system of the Bureau
of Epidemiology (BOE), adapted from a method developed by the US Centers for Disease Control and
Prevention, and typhoid fever was chosen as a case study. Weekly number of typhoid fever reported in
national notifiable disease reporting system was analyzed to identify signals and aberrations occurred during
2009-2013. In this study, 44 abnormal weeks, which were grouped into 10 abnormal events, were identified. At
the signal threshold level of 1 standard deviation (SD), sensitivity of detecting abnormal weeks and abnormal
events were 43% and 40% respectively whereas those of the signal level of 2 SD were 25% and 30%
respectively. For both signal threshold levels, positive predictive values were 100% and median delayed
signal times were one week after abnormal events. These findings suggested that sensitivity of the BOE signal
system should be increased, either by reducing threshold level or using other alternative outbreak detection

methods.

Keywords: outbreak detection, signal, surveillance, typhoid fever
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Table 1 Reported Cases of Priority Diseases under Surveillance by Compared to Previous Year in Thailand,

16" Week 2014

2014 Case* Mean** Cumulative
Disease Week 13(Week 14| Week 15|Week 16| (Current [(2009-2013) 2014

Cases | Cases | Cases | Cases | 4 week) Cases | Deaths
Cholera 0 0 0 0 0 34 1 0
Influenza 1254 874 542 226 2896 1992 32805 a7
Meningococcal Meningitis 0 0 0 0 0 2 4 2
Measles 28 12 15 6 61 2059 392 0
Diphtheria 0 0 0 0 0 1 3 1
Pertussis 0 0 0 0 0 1 3 0
Pneumonia (Admitted) 3344 | 2598 2095 984 9021 10541 67695 275
Leptospirosis 12 12 10 12 46 180 406 2
Hand foot and mouth disease 514 454 328 124 1420 651 10838 0
DF, DHF, DSS 270 187 188 45 690 3643 5418 3
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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,

2014 (January 1 - April 29, 2014)

DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS) 2013 DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS) 2014 POP.
CASERATE  CASE CASERATE  CASE DEC 31,

REPORTING AREAS ~ OCT  NOV  DEC TOTAL TOTAL JAN FEB MAR APR TOTAL TOTAL
PER 100000 FATALITY PER 100000 FATALITY 2012

© C © © D POP. RATE (%) C © C © © D POP. RATE (%)

Total 6618 4806 1486 150454 133 23411 0.09 1679 1516 1609 614 5418 3 843 0.06 64,266,365
Northern Region 1334 687 198 44926 35 380.96  0.08 110 130 175 92 507 0 430 0.00 11,792,937
ZONE 1 1006 442 115 33841 23 595.92  0.07 48 29 19 25 121 0 213 0.00 5,678,736
Chiang Mai 240 121 38 11457 8 693.99  0.07 16 11 2 2 31 0 188  0.00 1,650,893
Lamphun 38 4 1 1251 1 30941  0.08 0 2 1 2 5 0 124 0.00 404,313
Lampang 84 37 4 3122 2 41232 0.06 7 2 1 3 13 0 172 0.00 757,173
Phrae 33 24 3 993 2 216,73 0.20 4 5 2 1 12 0 262 0.00 458,178
Nan 21 16 1 879 0 18422 0.00 10 1 5 7 0 147 0.00 477,142
Phayao 28 4 2 916 0 187.98  0.00 0 1 2 0 3 0 062 0.00 487,296
Chiang Rai 461 150 39 13326 9 111093 0.07 16 4 4 4 28 0 233 0.00 1,199,539
Mae Hong Son 101 86 27 1897 1 776.82  0.05 4 4 6 8 2 0 9.01  0.00 244,202
ZONE 2 154 101 37 6889 8 20044 0.2 23 34 51 18 126 0 367 0.00 3,436,870
Uttaradit 12 12 4 482 0 10452 0.00 0 0 5 3 8 0 173 0.00 461,167
Tak 38 32 8 1370 1 25921 0.07 5 3 20 4 2 0 6.05 0.00 528,531
Sukhothai 33 10 10 681 2 11311 029 10 15 15 5 45 0 747 0.00 602,053
Phitsanulok 51 39 14 1248 3 14633  0.24 3 11 8 2 24 0 281  0.00 852,864
Phetchabun 20 8 1 3108 2 31323 0.06 5 5 3 4 17 0 171 0.00 992,255
ZONE 3 187 148 49 4594 4 15260  0.09 41 69 109 49 268 0 890 0.00 3,010,545
Chai Nat 13 4 3 398 0 11944 0.00 2 2 4 0 8 0 240  0.00 333,214
Nakhon Sawan 91 68 26 1970 2 183.68  0.10 12221 39 2 93 0 8.67 0.00 1,072,516
Uthai Thani 18 19 1 440 1 13395 0.23 3 117 5 26 0 791  0.00 328,492
Kamphaeng Phet 39 30 13 1072 1 14750  0.09 12 12 29 14 67 0 922 0.00 726,782
Phichit 26 27 6 714 0 129.93  0.00 12 23 30 9 74 0 1347  0.00 549,541
Central Region* 3245 2927 787 35458 22 16253  0.06 880 854 867 279 2880 2 1320 0.07 21,815,718
Bangkok 1641 1561 229 14134 2 24909  0.01 398 320 242 56 1016 O 1791 0.00 5,674,202
ZONE 4 475 411 181 5584 7 10998 0.13 145 119 159 36 459 0 9.04 0.00 5,077,138
Nonthaburi 146 122 66 1336 2 11801  0.15 46 25 33 6 110 0 9.72  0.00 1,132,150
Pathum Thani 87 88 25 1121 3 10965 0.27 18 22 22 1 63 0 6.16  0.00 1,022,367
P.Nakhon S.Ayutthaya 54 38 38 718 0 90.82  0.00 25 17 28 10 80 0 10.12  0.00 790,581
Ang Thong 20 7 6 231 0 81.35 0.00 4 6 11 0 210 740  0.00 283,972
Lop Buri 73 80 27 828 0 109.37  0.00 20 29 28 6 83 0 1096  0.00 757,093
Sing Buri 1 3 1 96 0 4499  0.00 2 1 4 0 70 328 0.00 213,402
Saraburi 84 72 18 910 2 14605 0.22 27 16 31 13 87 0 1396  0.00 623,071
Nakhon Nayok 10 1 0 344 0 13517  0.00 3 3 2 0 8 0 314 0.0 254,502
ZONE 5 482 424 166 5362 4 10555  0.07 159 226 218 95 698 2 1374  0.29 5,080,075
Ratchaburi 156 131 36 1319 0 156.16  0.00 32 56 48 17 153 0 1811  0.00 844,658
Kanchanaburi 28 15 5 505 1 6022 020 11 19 12 12 54 0 6.44  0.00 838,591
Suphan Buri 62 63 20 645 0 7622 0.00 10 14 22 6 52 0 6.15 0.00 846,181
Nakhon Pathom 100 82 39 1232 2 14155  0.16 4 67 53 13 177 2 2034 113 870,340
Samut Sakhon 74 89 32 939 0 186.33  0.00 27 23 12 16 78 0 1548  0.00 503,956
Samut Songkhram 35 25 8 272 0 140.16  0.00 3 3 6 8 20 0 1031 0.00 194,064
Phetchaburi 7 2 9 30 0 6.42  0.00 28 37 471 15 127 0 2717  0.00 467,476
Prachuap Khiri Khan 20 17 17 420 1 8158 024 4 7 18 8 37 0 719 0.00 514,809
ZONE 6 634 527 208 9980 9 176.60  0.09 176 187 244 92 69 0 1237  0.00 5,651,089
Samut Prakan 161 149 59 1755 2 14465 011 68 63 76 7 214 0 1764  0.00 1,213,262
Chon Buri 165 118 46 2074 3 15348 0.14 38 43 60 49 190 0 1406  0.00 1,351,329
Rayong 125 129 65 1772 1 27537 0.06 29 46 39 17 131 0 2036 0.00 643,506
Chanthaburi 80 53 10 1455 1 280.17  0.07 12 11 21 4 54 0 1040  0.00 519,333
Trat 15 15 8 704 1 31650 0.14 5 7 4 2 18 0 8.09 0.00 222,434
Chachoengsao 46 31 9 691 1 10124 0.14 13 9 11 1 34 0 498  0.00 682,545
Prachin Buri 26 21 8 945 0 200.33  0.00 8 7 18 7 40 0 848  0.00 471,711
Sa Kaeo 16 11 3 584 0 106.77  0.00 3 1 9 5 18 0 329 0.00 546,969

http://www.boe.moph.go.th/

Weekly €pidemiological Surveillance Report Vol. 45 No. 16 : May 2, 2014

ClESE.




Al 3 (de) Smwurlasuasmensdedaelsnldidensen uunsreifeunuiuiEudn sreduia Ussmalng U we. 2557 (1 unsas - 29 ey 2557)

TABLE 3

2014 (January 1 - April 29, 2014)

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

DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS) 2013 DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS) 2014 POP.
REPORTING AREAS ~ OCT  NOV  DEC TOTAL TOTAL CASERATE = CASE 1) 10\ FEB MAR APR TOTAL TOTAL CASCRATE  CASE PEC L
PER 100000 FATALITY PER 100000 FATALITY 2012
© © © © D PoP.  RATE®)|| C C C © © D POP.  RATE(%)
NORTH-EASTERNREGION 1164 413 71 46415 40 21447  0.09 63 163 209 65 500 0 231 000 21,641,689
ZONE 7 368 112 6 11317 6 22620  0.05 23 66 67 9 165 0 330 0.00 5,003,067
Khon Kaen 9 29 1 3017 3 17041  0.10 6 19 16 3 M4 0 249  0.00 1,770,441
Maha Sarakham 127 39 0 27118 1 288.40  0.04 1 29 19 2 61 0 6.47 0.0 942,442
Roi Et 9% 20 4 4139 0 316.72  0.00 2 8 14 4 28 0 214 0.00 1,306,814
Kalasin 49 24 1 1443 2 146.74  0.14 4 10 18 0 2 0 325 000 983,370
ZONE 8 130 46 8 10226 14 188.05 0.14 10 28 41 17 % 0 177 0.00 5,437,969
Bungkan 2 0 2 931 2 227.00 021 4 2 1 0 7 0 171 0.00 410,124
Nong Bua Lam Phu 6 0 0 1148 0 227.86  0.00 0 5 9 2 16 0 318 0.00 503,811
Udon Thani 19 9 1 127 1 8224 0.08 2 8 11 2 0 0.77 0.0 1,552,703
Loei 57 24 5 27149 7 43819 0.5 2 5 5 8 20 0 319 000 627,354
Nong Khai 17 6 0 1073 0 209.92  0.00 1 8 12 3 24 0 470 0.0 511,155
Sakon Nakhon 3 2 0 708 2 62.86 0.28 0 0 0 0 0 0 0.00 0.0 1,126,263
Nakhon Phanom 26 5 0 2340 2 33118 0.09 1 0 13 3 17 0 241 0.00 706,559
ZONE 9 409 164 26 14687 13 22020 0.09 16 45 42 19 122 0 183  0.00 6,669,724
Nakhon Ratchasima 165 56 11 6946 6 267.85  0.09 7 14 11 3 3B 0 1.35 0.00 2,593,246
Buri Ram % 52 13 2513 2 160.79  0.08 0 15 10 7 2 0 2.05 0.00 1,562,912
Surin 113 38 0 4087 5 29544  0.12 6 13 16 3 38 0 275 0.00 1,383,338
Chaiyaphum 35 18 2 1141 0 100.95  0.00 3 3 5 6 17 0 150 0.00 1,130,228
ZONE 10 257 91 31 10185 7 22479 0.07 14 24 59 20 117 0 258  0.00 4,530,929
Si Sa Ket 125 53 16 4682 1 32172 0.02 5 14 30 8 57 0 392 0.00 1,455,287
Ubon Ratchathani 74 27 13 309 3 169.97  0.10 6 7 17 8 38 0 2.09 0.00 1,821,489
Yasothon 32 5 1 857 0 158.83  0.00 1 3 3 70 1.30  0.00 539,560
Amnat Charoen 1 0 553 2 14831  0.36 0 70 10 0 2.68  0.00 372,868
Mukdahan 15 6 0 997 1 29176 0.10 2 0 2 1 5 0 146  0.00 341,725
Southern Region 875 779 430 23655 36 262.37  0.15 626 369 358 178 1531 1 16.98  0.07 9,016,021
ZONE 11 374 338 178 12861 20 300.47  0.16 271 161 202 82 716 0 16.73  0.00 4,280,240
Nakhon Si Thammarat 9 104 35 4496 7 29376  0.16 91 52 68 14 225 0 1470 0.00 1,530,479
Krabi 63 55 18 2034 2 460.70  0.10 25 21 38 5 89 0 20.16  0.00 441,503
Phangnga 13 8 0 760 2 296.63  0.26 13 9 14 13 49 0 19.12  0.00 256,212
Phuket 29 7 63 2259 2 632.11  0.09 85 28 15 18 146 0 40.85  0.00 357,376
Surat Thani 53 30 33 1574 3 15467  0.19 3B 14 25 12 86 0 845 0.00 1,017,676
Ranong 16 15 5 300 0 163.71  0.00 2 4 12 6 24 0 13.10  0.00 183,248
Chumphon 35 49 24 1438 4 29124  0.28 20 33 30 14 97 0 19.65  0.00 493,746
ZONE 12 501 441 252 10794 16 22792 015 355 208 156 96 815 1 1721 012 4,735,781
Songkhla 93 97 48 5639 11 41077 020 88 37 38 50 213 1 1552 047 1,372,792
Satun 21 11 6 373 1 12283 027 14 10 16 5 45 0 14.82  0.00 303,674
Trang 63 50 26 1120 0 177.97  0.00 P2 11 8 6 57 0 9.06 0.0 629,314
Phatthalung 44 33 24 490 1 9556  0.20 5% 57 38 17 168 0 3276 0.00 512,777
Pattani 108 111 73 1182 1 177.07  0.08 88 41 16 0 145 0 2172 0.00 667,550
Yala 19 23 19 492 1 98.94  0.20 15 14 2 7 5 0 1166  0.00 497,290
Narathiwat 153 116 56 1498 1 199.10  0.07 62 38 18 11 129 0 17.15 0.0 752,384
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C = Cases

D = Deaths
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