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An Injury Investigation of a Bus that Plunged into Ruak Abyss in Maetho, Muang District, Tak
Province, Thailand, 28-29 March 2014
Authors: Manussawinee Bhumiwat!, Adcharawan Changpinij!, Natthakarn Waiyanate?, Phathai Singkham?,
Chamnan Pinna*
1Office of Disease Prevention and Control Region 9 Phitsanulok,
2Bureau of Epidemiology, Department of Disease Control, Thailand
3Bureau of Non-Communicable Disease, Department of Disease Control, Thailand

40ffice of Provincial Public Health Tak, Thailand

Abstract

Background: On 28-29 March 2014, the Surveillance and Rapid Response Team of The Office of Disease Prevention
and Control Region 9 Phitsanulok, Bureau of Epidemiology, Bureau of Non-Communicable Disease and local
authorities joint conducted injury investigation of a bus that plunged into abyss on highway No. 69, at Doi Ruak.
Maetho, Muang, Tak province on 24 March 2014 which aimed to describe the event and factors affecting injury
and death for implementing specific interventions to prevent road traffic injuries.

Methods: A descriptive study was conducted by gathering data from medical documents and interviewing those
involved people in the event. The event description data were analyzed using the Haddon matrix framework.
Results: The bus transported 52 passengers, median age was 41 years, male to female ratio was 1:2. There were
21 survivors and 31 deaths. The main cause of death was a severe head injury. The three most common injuries
among 31 deaths belong to head and neck (80.2%), chest and thorax (25.8%) and face equals to extremity
(22.6%), respectively. Important factors influencing in this accident were: (1) Bus driver drove on unfamiliar route
and used high speed on S-shaped curve, lack of proper performance brake system and careless driving downhill,
(2) Insufficient vehicle crash protection and safety equipment (3) Environmental factors as night, 30-meter-depth
abyss, 5-kilometer-S-shaped curves and downhill slope, a barrier of post-crash care, and (4) a lot of Inadequate
necessary equipment for rescuers, such as headlamps and rescue cutters/spreaders.

Conclusion: The standard of bus driving license, driver training, bus structure and safety equipment should be
improved as well as visibility of warning signs and lights at emergency stopping lanes. Also note promotion of
emergency stopping lane’s advantages for motorists. The mass casualty response plan and preparedness are

important factors for post-crash outcome.

Keywords: traffic injury, investigation, accident, bus, Tak
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WBC=5,380 cells/mm?® Plt=316,000 cells/mm?® Hct=39%
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Reported Cases of Diseases under Surveillance 506, 339 week
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Table 1 Reported Cases of Priority Diseases under Surveillance by Compared to Previous Year in Thailand,

339 Week 2015

2015 Case* Mean** Cumulative
Disease Week 30|Week 31(Week 32|Week 33| (Current |(2010-2014) 2015

Cases | Cases | Cases | Cases | 4 week) Cases | Deaths
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AL | I W N 2
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Measles A Lol LA I B SN
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R L - S — LN —— R O [
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Total D.H.F. 3149 3292 2455 740 9636 12925 55428 42
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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, 2015 (January 1 - August 25, 2015)

2015 CASE CASE POP.
DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS RATEPER  FATALITY DEC. 31,
REPORTING AREAS JAN FEB MAR APR MAY JUN JUL AUG SEP( OoCT NOi/ DEC  TOTAL TOTAL 100,000.00  RATE 2014
c © © € © C © © © C © € © D POP. (%)

Total 2613 2144 2690 3420 8079 12702 16749 7031 0 0 0 0 55428 42 85.11  0.08 65,124,716
Northern Region 125 127 218 395 1421 2614 3462 1575 0 0 0 0 9937 6 8388  0.06 11,846,651
ZONE1 40 33 25 102 644 1319 1822 863 0 0 0 0 4848 5 8491 010 5709443
Chiang Mai 23 18 10 33 210 421 642 331 0 0 0 0 1688 1 10058 006 1678284
Lamphun 0 0 1 2 9 30 47 2 0 0 0 0 110 0 2713 0.00 405,468
Lampang 4 3 0 9 59 190 229 86 0 0 0 0 580 0 7702 0.00 753,013
Phrae 1 3 7 24 96 210 326 147 0 0 0 0 814 3 17926 037 454,083
Nan 0 0 3 18 83 93 127 44 0 0 0 0 368 0 76.94  0.00 478,264
Phayao 0 0 1 39 58 63 20 0 0 0 0 186 1 3839 054 484454
Chiang Rai 6 1 2 9 138 282 252 164 0 0 0 0 854 0 7071 0.00 1,207,699
Mae Hong Son 6 8 1 2 10 35 13 50 0 0 0 0 248 0 99.93  0.00 248,178
ZONE 2 43 34 96 121 321 659 785 226 0 0 0 0 2285 1 66.09 0.04 3457208
Uttaradit 3 0 0 3 719 38 26 0 0 0 0 % 0 20.85  0.00 460,400
Tak 29 14 28 45 180 404 434 0 0 0 0 0 1134 0 21017 0.00 539,553
Sukhothai 2 14 59 57 63 62 46 18 0 0 0 0 321 0 5328  0.00 602,460
Phitsanulok 5 2 4 7 25 91 165 114 0 0 0 0 413 1 4808 024 858,988
Phetchabun 4 4 5 9 46 83 102 68 0 0 0 0 321 0 3224 0.00 995,807
ZONE 3 53 73 107 187 491 741 934 518 0 0 0 0 3104 1 10304 003 3,012,283
Chai Nat 11 13 10 15 35 105 79 32 0 0 0 0 300 1 90.28  0.33 332,283
Nakhon Sawan 23 23 38 72 239 363 455 301 0 0 0 0 1514 0 14113 000 1,072,756
Uthai Thani 9 7 6 37 100 141 239 138 0 0 0 0 677 0 20504 0.00 330,179
Kamphaeng Phet 6 14 21 20 40 69 91 19 0 0 0 0 280 0 3838 0.00 729,522
Phichit 4 16 32 43 77 63 70 28 0 0 0 0 3330 60.82  0.00 547,543
Central Region* 1688 1413 1736 2045 4169 5291 6985 2502 0 0 0 0 25829 21 11622  0.08 22,224,307
Bangkok 614 445 418 415 1002 1099 1606 441 0 0 0 0 6040 0 10611 000 5,692,284
ZONE 4 173 200 223 307 817 790 873 412 0 0 0 0 379 1 7303 0.03 5196419
Nonthaburi 29 32 27 21 40 70 133 82 0 0 0 0 434 0 3697 000 1173870
Pathum Thani 24 43 29 23 51 57 104 67 0 0 0 0 398 0 3706 0.00 1,074,058
PNakhon SAyuthaya 33 13 28 30 86 116 142 49 0 0 0 0 497 0 6185 0.00 803,599
Ang Thong 17 18 23 53 157 167 144 63 0 0 0 0 642 0 22640 0.0 283,568
Lop Buri 38 79 85 80 260 191 148 44 0 0 0 0 925 1 12197 011 758,406
Sing Buri 0 0 3 7 15 20 17 4 0 0 0 0 66 0 3111 0.00 212,158
Saraburi 25 13 24 87 191 131 163 98 0 0 0 0 732 0 11556 0.0 633,460
Nakhon Nayok 72 4 6 11 38 2 5 0 0 0 0 101 0 3925  0.00 257,300
ZONE 5 410 398 593 617 920 1449 2106 887 0 0 0 0 7380 7 14283 009  5166,914
Ratchaburi 81 84 188 194 295 469 684 152 0 0 0 0 2147 3 25164 0.14 853,217
Kanchanaburi 23 24 46 51 76 98 188 89 0 0 0 0 505 2 7015 034 848,198
Suphan Buri 17 18 38 31 8 98 116 46 0 0 0 0 450 0 53.00 0.00 849,053
Nakhon Pathom 128 102 108 90 105 160 331 187 0 0 0 0 1211 0 13590 0.00 891,071
Samut Sakhon 68 59 75 73 55 64 76 30 0 0 0 0 500 0 94.00 0.00 531,887
Samut Songkhram 20 29 43 35 53 34 50 50 0 0 0 0 314 0 16170 0.0 194,189
Phetchaburi 51 62 59 90 152 327 503 237 0 0 0 0 1481 1 31232 0.07 474,192
Prachuap KhiiKhan 22 20 36 53 98 199 158 96 0 0 0 0 682 1 12988 0.5 525,107
ZONE 6 480 357 492 691 1395 1848 2321 730 0 0 0 0 8314 12 14245 014  5836,407
Samut Prakan 133 124 114 121 145 163 206 71 0 0 0 0 1077 1 8537 0.09 1261530
Chon Buri 107 50 64 75 263 278 269 14 0 0 0 0 1120 6 7879 054 1421425
Rayong 137 87 138 228 386 529 697 388 0 0 0 0 2590 3 38405 0.2 674,393
Chanthaburi 39 37 52 68 194 262 366 116 0 0 0 0 1134 0 21504 0.0 527,350
Trat 21 17 39 68 111 178 184 21 0 0 0 0 639 2 28434 031 224,730
Chachoengsao 15 18 28 34 81 122 240 17 0 0 0 0 555 0 79.80  0.00 695,478
Prachin Buri 24 19 45 88 181 202 219 0 0 0 0 0 778 0 16232  0.00 479,314
SaKaeo 4 5 12 9 34 114 140 103 0 0 0 0 421 0 7624 0.00 552,187
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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, 2015 (January 1 - August 25, 2015)

2015 CASE CASE POP.
DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS RATEPER  FATALITY DEC. 31,
REPORTING AREAS JAN FEB MAR APR MAY JUN JUL AUG SEP (OCT NOV) DEC TOTAL TOTAL 100,000.00  RATE 2014
C © € G © © © © © © © © © D POP. (%)

NORTH-EASTERNREGION 155 135 357 635 1949 3642 4833 2403 0 0 0 0 14109 10 6459  0.07 21845254
ZONE 7 21 17 83 163 452 748 911 462 0 0 0 0 287 2 56.64  0.07 5,043,862
Khon Kaen 4 4 19 38 111 206 335 151 0 0 0 0 868 1 4849 012 1,790,049
Maha Sarakham 4 6 26 50 96 111 122 81 0 0 0 0 496 1 5164  0.20 960,588
Roi Et 10 6 22 45 176 258 265 95 0 0 0 0 877 0 6703 000 1,308,318
Kalasin 3 1 16 30 69 173 189 135 0 0 0 0 616 0 6254  0.00 984,907
ZONE 8 9 7 36 71 293 591 658 230 0 0 0 0 185 0 3445  0.00 5,501,453
Bungkan 1 1 1 0 2 9 34 4 0 0 0 0 5 0 12.42  0.00 418,566
Nong Bua Lam Phu 0 2 1 0 19 48 32 12 0 0 0 0 114 0 2240  0.00 508,864
Udon Thani 2 0 3 3 13 22 5 19 0 0 0 0 115 0 732 000  1570,300
Loei 0 1 7 12 78 141 174 103 0 0 0 0 516 0 8132  0.00 634,513
Nong Khai 0 2 11 11 3 5 69 37 0 0 0 0 213 0 4118  0.00 517,260
Sakon Nakhon 1 0 3 14 92 178 165 5 0 0 0 0 458 0 4022 000 1,138,609
Nakhon Phanom 5 1 10 31 56 143 131 50 0 0 0 0 42710 59.86  0.00 713,341
ZONE 9 83 82 156 237 734 1182 1632 1045 0 0 0 0 5151 3 7656 0.06 6,728,450
NakhonRatchasima 44 35 70 105 294 547 897 468 0 0 0 0 2460 2 9387 0.08 2,620,517
Buri Ram 5 11 24 28 94 145 155 211 0 0 0 0 673 0 4262 000 1,579,248
Surin 9 4 16 40 133 199 220 125 0 0 0 0 746 1 5361 013 1,391,636
Chaiyaphum 25 32 46 64 213 291 360 241 0 0 0 0 1272 0 11187 000 1,137,049
ZONE 10 42 29 82 164 470 1121 1632 666 0 0 0 0 4206 5 9201 012 4571489

Si Sa Ket 14 9 29 57 198 370 451 1 0 0 0 0 1129 1 7705 009 1465213
Ubon Ratchathani 19 14 42 94 218 532 871 524 0 0 0 0 2314 1 12544 004 1,844,669
Yasothon 74 2 9 24 88 127 99 0 0 0 0 360 2 66.64  0.56 540,211
Amnat Charoen 2 0 3 2 10 61 132 29 0 0 0 0 239 1 6367 042 375,380
Mukdahan 0 2 6 2 20 70 51 13 0 0 0 0 164 0 4740  0.00 346,016
Southern Region 645 469 379 345 540 1155 1469 551 0 0 0 0 5553 5 60.30 009 9,208,504
ZONE 11 352 258 231 248 337 794 895 332 0 0 0 0 3447 5 7901 015 4362467
Nakhon Si Thammarat 156 114 86 75 78 189 257 106 0 0 0 0 1061 1 6854 0.09 1548028
Krabi 70 55 44 65 124 264 328 103 0 0 0 0 1053 2 23051 019 456,811
Phangnga 14 6 5 8 26 115 42 1 0 0 0 0 217 0 8302  0.00 261,370
Phuket 22 16 26 40 28 49 98 60 0 0 0 0 339 0 89.60  0.00 378,364
Surat Thani 37 20 24 16 18 47 55 31 0 0 0 0 248 1 2384 040 1,040,230
Ranong 17 12 12 12 13 58 45 11 0 0 0 0 180 1 10164  0.56 177,089
Chumphon 36 35 34 32 50 72 70 20 0 0 0 0 349 0 69.72  0.00 500,575
ZONE 12 293 211 148 97 203 361 574 219 0 0 0 0 2106 O 4346 000 4,846,037
Songkhla 119 80 54 34 86 152 215 90 0 0 0 0 830 0 5023 000 1,401,303
Satun 6 5 4 4 3 2 23 4 0 0 0 0 71 0 2271 0.00 312,673
Trang 2 14 7 10 29 51 84 22 0 0 0 0 239 0 3742 0.00 638,746
Phatthalung 40 27 14 13 32 58 84 &2 0 0 0 0 310 0 5957  0.00 520,419
Pattani 63 33 17 8 21 39 43 14 0 0 0 0 238 0 3468  0.00 686,186
Yala 8 7 10 6 8§ 11 25 5 0 0 0 0 80 0 15.63  0.00 511,911
Narathiwat 35 45 42 22 24 28 100 42 0 0 0 0 3380 4362 0.00 774,799
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C = Cases

D = Deaths
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