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Epidemiology of Drowning Death Identified from Flood - Related Surveillance
during the Worst Flood in Thailand, August 2011 - January 2012

Authors: Pongsiri Wattanasurakit, Potjaman Siriarayapon, Anchana Wagas

Bureau of Epidemiology, Department of Disease Control, Ministry of Public Health

Abstact

Background: The flood in 2011 was one of the most severe floods in Thailand and affected all regions
especially in northern and central part of the country. It caused severe damage with substantial number of
injuries and deaths during flood for many months. The main cause of deaths was drowning, which accounted
for 83.24% of all flood-related fatalities.

Methods: The Bureau of Epidemiology, Department of Disease Control had conducted mortality surveillance
during this severe flood, between August 2011 to January 2012, to study magnitude of problem and cause of
death. This study focused on death from drowning due to its high magnitude and complexity of the problem.

Results: During the study period, there were 899 reported fatalities due to drowning. Age ranged between 23

days to 98 years old, with median 48 years. Male to female ratio was 3.73 : 1. Drowning fatalities were reported
from all regions, with disproportionately high in central and northern region. The highest number of drowning
deaths was reported in October. When excluded the people who had unknown cause of death, 5 most
common cause of drowning fatalities were fishing (12.35%), boating (9.79%), alcohol drunken (9.01%), falling
inside the house (8.57%) and fainting (7.12%).

Conclusions: Rapidity of current and level of flood also related with cause of drowning fatalities. In areas
where the flood level was not so high, one main cause of death was walking or riding motorcycles through
rapid water and got wash by strong current, especially while crossing canal or river. For areas that flood level
was very high, boat overturns became one of the main fatality cause. However, when considering overall
picture at each level of flooding, fishing were the highest cause of death for each flood level, except in very
urban area like Bangkok and its vicinity where fainting and falling inside the house were the most common
causes of death. Therefore, information about cause of drowning fatality during flood by context of area and

degree of flooding would be useful for prevention of future deaths from similar situation.

Keywords: flood, drowning, death, Thailand
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Table 1 Reported Cases of Priority Diseases under Surveillance by Compared to Previous Year in Thailand,

19" Week 2014
2014 Case* Mean** Cumulative
Disease Week 16|Week 17|Week 18|Week 19| (Current |(2009-2013) 2014

Cases | Cases | Cases | Cases | 4 week) Cases | Deaths
Cholera 0 0 0 0 0 43 0 0
Influenza 829 563 392 149 1933 1694 35633 49
Meningococcal Meningitis 0 0 0 0 0 2 6 3
Measles 16 18 12 5 51 1757 456 0
Diphtheria 0 0 0 0 0 1 3 1
Pertussis 0 0 0 0 0 1 3 0
Pneumonia (Admitted) 2755 2161 1763 740 7419 9591 75452 374
Leptospirosis 32 19 16 6 73 204 497 3
Hand foot and mouth disease 439 381 312 127 1259 716 12061 0
D.H.F. 313 251 191 51 806 5180 6420 4
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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 - May 20, 2014)

2014 CASE CASE POP.

DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS RATEPER  FATALITY  DEC.31,2012

REPORTING AREAS —7 N Tes WAR APR_ MAY JUN  JUL AUG SEP( ocT N)OV DEC  TOTAL TOTAL 10000000  RATE

c C C C ¢ C C C c ¢ C C C D POP. (%)
Total 1685 1514 1639 1237 345 0 0 0 0 0 0 0 6420 4 999 006 64,266,365
NorthernRegion 110 129 172 168 93 0 0 0 0 0 0 0 672 0 570 000 11,792,937
ZONE 1 48 28 17 70 61 0 0 0 0 0 0 0 24 0 394 000 5,678,736
Chiang Mai 6 1 2 5 7 0 0 0 0 0 0 0 4 0 248 0.00 1,650,893
Lamphun 0 2 1 3 0 0 0 0 0 0 0 6 0 148 0.0 404,313
Lampang 7 2 1 5 0 0 0 0 0 0 0 19 0 251 0.0 757,173
Phrae 4 5 2 6 0 0 0 0 0 0 0 24 0 524 0.0 458,178
Nan 1 0 1 27 25 0 0 0 0 0 0 0 54 0 1132 0.00 477,142
Phayao 0 0 0 0 1 0 0 0 0 0 0 0 1 0 021 0.0 487,296
Chiang Rai 6 4 4 4 6 0 0 0 0 0 0 0 M0 283 0.00 1,199,539
Mae Hong Son 4 4 6 20 1 0 0 0 0 0 0 0 45 0 1843 0.00 244,202
ZONE 2 24 3 51 30 10 0 0 0 0 0 0 0 49 0 434 000 3,436,870
Uttaradit 0 5 4 0 0 0 0 0 0 0 0 9 0 195  0.00 461,167
Tak 6 3 20 13 3 0 0 0 0 0 0 0 45 0 851 0.0 528,531
Sukhothai 10 15 15 4 4 0 0 0 0 0 0 0 8 0 797 000 602,053
Phitsanulok 31 8 2 2 0 0 0 0 0 0 0 2% 0 305 0.0 852,864
Phetchabun 5 5 3 1 1 0 0 0 0 0 0 0 210 212 0.00 992,255
ZONE 3 40 69 108 68 23 0 0 0 0 0 0 0 W0 1023 0.00 3,010,545
Chai Nat 2 2 4 0 1 0 0 0 0 0 0 0 9 0 270 0.0 333,214
Nakhon Sawan 2 20 39 214 1 0 0 0 0 0 0 0 107 0 998 0.0 1,072,516
Uthai Thani 3 n 7 7 2 0 0 0 0 0 0 0 0 0 913 0.0 328,492
Kamphaeng Phet 1 12 28 2 6 0 0 0 0 0 0 0 80 0 1101 0.00 726,782
Phichit 2 23 30 U 3 0 0 0 0 0 0 0 82 0 1492 0.00 549,541
Central Region* 882 853 8B4 560 107 0 0 0 0 0 0 0 386 3 1506 009 21,815,718
Bangkok 398 319 248 158 14 0 0 0 0 0 0 0 1137 0 2004 0.00 5,674,202
ZONE 4 142 117 163 111 28 0 0 0 0 0 0 0 51 0 1105 0.00 5,077,138
Nonthaburi 46 25 33 15 7 0 0 0 0 0 0 0 126 0 1113 0.00 1,132,150
Pathum Thani 5 20 24 1 3 0 0 0 0 0 0 0 730 714 0,00 1,022,367
P.Nakhon S.Ayutthaya 25 17 27 15 2 0 0 0 0 0 0 0 86 0 1088 0.0 790,581
Ang Thong 4 6 15 3 0 0 0 0 0 0 0 0 28 0 986  0.00 283,972
Lop Buri 20 29 28 41 7 0 0 0 0 0 0 0 125 0 16,51 0.0 757,093
Sing Buri 2 1 4 0 0 0 0 0 0 0 0 0 7 0 328 0.0 213,402
Saraburi 21 16 30 2 9 0 0 0 0 0 0 0 105 0 1685 0.0 623,071
Nakhon Nayok 3 3 2 3 0 0 0 0 0 0 0 0 1n 0 432 000 254,502
ZONE 5 158 226 221 128 29 0 0 0 0 0 0 0 %2 2 1500 026 5,080,075
Ratchaburi 32 5 50 24 1 0 0 0 0 0 0 0 163 0 1930 0.00 844,658
Kanchanaburi 1 19 12 1 0 0 0 0 0 0 0 0 5 0 644 0.0 838,501
Suphan Buri 10 14 2 6 0 0 0 0 0 0 0 0 5 0 6.15 0.00 846,181
Nakhon Pathom 44 671 53 2 7 0 0 0 0 0 0 0 193 2 2218 104 870,340
Samut Sakhon 26 23 13 16 3 0 0 0 0 0 0 0 8l 0 16.07 0.0 503,956
Samut Songkhram 3 3 6 1B 1 0 0 0 0 0 0 0 ¥ 0 1855 0.0 194,064
Phetchaburi 28 37 47 A 6 0 0 0 0 0 0 0 139 0 2973 0.00 467,476
Prachuap Khiri Khan 4 7 18 14 1 0 0 0 0 0 0 0 4 0 855 0.0 514,809
ZONE 6 182 189 248 163 35 0 0 0 0 0 0 0 87 1 1446 012 5,651,089
Samut Prakan 68 63 76 36 5 0 0 0 0 0 0 0 248 1 2044 040 1,213,262
Chon Buri 44 44 62 54 3 0 0 0 0 0 0 0 201 0 1532 0.00 1,351,329
Rayong 29 46 39 27 U 0 0 0 0 0 0 0 152 0 2362 0.0 643,506
Chanthaburi 2 11 30 16 1 0 0 0 0 0 0 0 70 0 1348  0.00 519,333
Trat 5 17 3 1 0 0 0 0 0 0 0 0 2 0 989 0.0 222,434
Chachoengsao B 9 11 5 4 0 0 0 0 0 0 0 2 0 6.15 000 682,545
Prachin Buri 8 8 18 10 4 0 0 0 0 0 0 0 8 0 1018 0.0 471,711
Sa Kaeo 3 1 9 8 7 0 0 0 0 0 0 0 28 0 512 0.0 546,969
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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 - May 20, 2014)

2014 CASE CASE POP.
DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS RATEPER  FATALITY  DEC.31,2012
REPORTING AREAS JAN FEB MAR APR MAY JUN JuL AUG  SEP : oCT ) DEC  TOTAL TOTAL 100,000.00 RATE
c C C ¢C C © © © © © © D POP. (%)
NORTH-EASTERNREGION ~ 63 159 210 140 50 0 0 0 0 0 0 0 622 0 287 000 21,641,689
ZONE 7 23 66 67 32 3 0 0 0 0 0 0 0 91 0 382 0.0 5,003,067
Khon Kaen 6 19 16 6 1 0 0 0 0 0 0 0 8 0 271 000 1,770,441
Maha Sarakham 129 19 4 0 0 0 0 0 0 0 0 63 0 6.68 0.0 942,442
Roi Et 2 8 14 8 2 0 0 0 0 0 0 0 A 0 260 0.0 1,306,814
Kalasin 4 10 18 U4 0 0 0 0 0 0 00 46 0 468 0.0 983,370
ZONE8 9 28 3% 28 15 0 0 0 0 0 00 116 0 213 0.00 5,437,969
Bungkan 4 2 1 4 2 0 0 0 0 0 0 0 13 0 317 000 410,124
Nong Bua Lam Phu 0 5 9 4 3 0 0 0 0 0 0 0 21 0 417 0.00 503,811
Udon Thani 2 8 1 3 0 0 0 0 0 0 0 0 14 0 090 0.0 1,552,703
Loei 2 5 6 1 0 0 0 0 0 0 0 0 24 0 383 0.0 627,354
Nong Khai 1 8 12 4 5 0 0 0 0 0 0 0 0 0 587 0.00 511,155
Sakon Nakhon 0 0 0 0 1 0 0 0 0 0 0 0 1 0 009 0.0 1,126,263
Nakhon Phanom 0 0 7 2 4 0 0 0 0 0 0 0 13 0 184 0.0 706,559
ZONE9 17 46 51 3% 18 0 0 0 0 0 00 168 0 252 0.00 6,669,724
Nakhon Ratchasima 74 119 1 0 0 0 0 0 0 0 2 0 201 0.00 2,593,246
Buri Ram 0 15 10 8 2 0 0 0 0 0 00 3B 0 224 0.00 1,562,912
Surin 6 13 22 10 2 0 0 0 0 0 0 0 58 0 383 0.00 1,383,338
Chaiyaphum 4 4 8 9 3 0 0 0 0 0 0 0 28 0 248 0.0 1,130,228
ZONE 10 14 19 5 4 14 0 0 0 0 0 0 0 41 0 324 0.00 4,530,929
Si Sa Ket 5 14 31 16 1 0 0 0 0 0 0 0 67 0 460 0.00 1,455,287
Ubon Ratchathani 6 2 13 1 7 0 0 0 0 0 0 0 45 0 247 0.00 1,821,489
Yasothon 1 0 3 6 1 0 0 0 0 0 0 0 11 0 204 000 539,560
Amnat Charoen 0 3 7 0 0 0 0 0 0 0 0 0 10 0 268 0.00 372,868
Mukdahan 2 0 2 5 5 0 0 0 0 0 0 0 14 0 410 0.00 341,725
Southern Region 630 373 373 369 95 0 0 0 0 0 0 0 1840 1 2041 005 9,016,021
ZONE 11 275 165 209 157 51 0 0 0 0 0 00 857 0 2002 0.00 4,280,240
Nakhon Si Thammarat 95 60 74 31 5 0 0 0 0 0 0 0 265 0 17.31 0.00 1,530,479
Krabi 25 21 31 3 8 0 0 0 0 0 0 0 128 0 2899 0.00 441,503
Phangnga B9 U4 2 6 0 0 0 0 0 0 0 63 0 2459 0.0 256,212
Phuket 8 28 1L 18 12 0 0 0 0 0 0 0 158 0 4421 0.0 357,376
Surat Thani B 14 25 16 8 0 0 0 0 0 0 0 98 0 963 0.0 1,017,676
Ranong 2 4 141 6 0 0 0 0 0 0 0 3T 0 2019 0.0 183,248
Chumphon 20 29 3% 2 6 0 0 0 0 0 0 0 108 0 2187 0.0 493,746
ZONE 12 355 208 164 212 44 0 0 0 0 0 0 0 983 1 2076 010 4,735,781
Songkhla 88 37 38 66 28 0 0 0 0 0 0 0 51 1 1872 039 1,372,792
Satun 14 10 16 20 3 0 0 0 0 0 0 0 63 0 2075 0.00 303,674
Trang 2 1 8 15 0 0 0 0 0 0 0 0 66 0 1049 0.00 629,314
Phatthalung 5% 57 38 31 2 0 0 0 0 0 0 0 84 0 3588  0.00 512,777
Pattani 88 41 26 3 0 0 0 0 0 0 0 0 1% 0 2786 0.0 667,550
Yala 5 14 2 2 5 0 0 0 0 0 0 0 7% 0 1528 0.0 497,290
Narathiwat 62 38 18 o7 6 0 0 0 0 0 0 0 151 0 2007 0.00 752,384
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