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Investigation of worker deaths in the anaerobic pond of a latex factory in Songkhla Province,
Thailand, August 2019

Authors: Sarawut Aek-umphan?!, Ubolrat Narueponjirakul!, Hirunwut Praekunatham? Chonthicha Nobpuek?,
Hataitip Juthong?, Fitreeyah Salaeh®
I Division of Epidemiology, Department of Disease Control, Ministry of Public Health, Thailand
2 Division of Occupational and Environmental Diseases, Department of Disease control, Ministry of Public
Health, Thailand

3 Office of Disease Prevention and Control Region 12, Songkhla Province

Abstract

Background: On 12 August 2019, the situation awareness team (SAT) of the Department of Disease Control was
notified from the SAT of the Office of Disease Prevention and Control Region 12 Songkhla, of worker deaths in
the anaerobic pond of a latex factory in Songkhla Province. Of the 4 workers entering the pond, three were dead
and one was on treatment in the hospital. The joint investigation team from the Division of Epidemiology, Division
of Occupational and Environmental Diseases and Office of Disease Prevention and Control Region 12 Songkhla
Province conducted an investigation during 14-16 August 2019 to verify diagnosis and outbreak, determine
epidemiological characteristics of the cases, find the source of the event, and recommend control measures.
Methods: A descriptive study was carried out and included medical record review of the affected cases and
deaths from the hospitals, interview the persons involved in the event and environmental investigation.
Descriptive statistics including frequency, percentage, mean and range were used to present the results.
Concentrations of oxygen (% by volume) and other potentially hazardous gases (part per million: ppm) were
measured in the affected environment.

Results: All the 5 cases were male and the mean age was 38 years old with a range of 31-46 years. Two victims

who entered the anaerobic pond of the factory without safety procedures were collapsed and dead. The other
3 were rescuers and 2 died in a rescue attempt. All died from chemical asphyxia. Concentrations of low oxygen
and high hydrogen sulfide were detected in the pond. Risk factors were poor knowledge and experience in working
in confined space among the victims and rescuers and lack of safety systems in the factory.

Conclusions: Asphyxiation due to oxygen depletion and hydrogen sulfide intoxication was the cause of all deaths.

It is essential to install safety systems for work in confined spaces in the latex factory.

Keywords: worker death, hydrogen sulfide, confined space, latex factory
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Table 1 Reported cases of priority diseases under surveillance by compared to previous year in Thailand, 3 week 2020

2019 2020 Case* Mean** Cumulative
Disease Week 52 Week 1 Week 2 Week 3 (Current (2015-2019) 2020

Cases Cases Cases Cases 4 week) Cases  Deaths
Cholera 0 0 0 0 0 6 0 0
Influenza 1268 8898 9667 4188 24021 12626 26671 1
Meningococcal Meningitis 0 0 1 0 1 1 1 0
Measles 10 78 58 16 162 291 197 0
Diphtheria 0 0 0 0 0 2 0 0
Pertussis 0 0 0 0 0 4 2 0
Pneumonia (Admitted) 1348 5917 4698 2270 14233 19165 15961 6
Leptospirosis 5 18 15 8 46 172 56 1
Hand, foot and mouth disease 133 405 414 195 1147 3425 1248 0
Total D.H.F. 142 682 426 125 1375 4109 1597 0
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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, 2020 (January 1-28, 2020)

DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS) 2019 DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS) 2020 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 2018
(o (o C (o D POP. RATE%)|| C C C C c D POP.  RATE (%)

Total 12724 10277 4035 128964 133 19522 010 |[1597 O 0 0 1597 0 241 000 66,301,242
Northern Region 2109 1509 436 20759 15 171.72 0.07 234 0 0 0 234 0 193  0.00 12,107,035
ZONE 1 1426 1017 245 12300 10 209.75  0.08 110 0 0 0 10 0 1.87  0.00 5,878,537
Chiang Mai 631 432 150 3898 8 22386  0.21 59 0 0 0 50 0 336 0.00 1,755,291
Lamphun 46 19 2 332 1 81.78  0.30 30 0 0 3 0 074  0.00 405,936
Lampang 52 23 5 880 0 11769  0.00 10 0 0 10 013  0.00 744,714
Phrae 27 17 5 418 0 93.16  0.00 4 0 0 0 4 0 090 0.00 446,326
Nan 52 33 3 450 1 9377 022 10 0 0 10 021 0.00 479,414
Phayao 20 21 3 408 0 8533  0.00 10 0 0 10 021 0.00 476,157
Chiang Rai 536 429 76 5503 0 42822  0.00 41 0 0 0 41 0 318 0.00 1,289,873
Mae Hong Son 62 43 1 411 0 148.12  0.00 0 0 0 0 0 0 0.00 0.00 280,826
ZONE 2 403 2715 95 5562 4 156.40  0.07 61 0 0 0 61 0 1.71  0.00 3,565,071
Uttaradit 46 24 20 587 1 12827 047 5 0 0 0 5 0 110 0.00 456,247
Tak 87 7 24 1338 0 209.68  0.00 16 0 0 0 16 0 246  0.00 649,472
Sukhothai 60 26 7 687 0 11454 0.00 9 0 0 0 9 0 150  0.00 598,287
Phitsanulok 74 63 21 686 0 7925  0.00 15 0 0 0 15 0 173 0.00 866,129
Phetchabun 136 85 23 2264 3 22747 013 16 0 0 0 16 0 161  0.00 994,936
ZONE 3 316 237 113 3233 2 107.83  0.06 74 0 0 0 4 0 247  0.00 2,992,420
Chai Nat 36 20 17 336 1 101.79  0.30 11 0 0 0 11 0 334 000 328,993
Nakhon Sawan 125 120 54 1400 0 131.35  0.00 36 0 0 0 36 0 338 0.00 1,064,649
Uthai Thani 90 55 30 693 0 209.92  0.00 13 0 0 0 13 0 394 000 329,688
Kamphaeng Phet 27 23 2 485 1 66.50  0.21 5 0 0 0 5 0 069 0.00 728,470
Phichit 38 19 10 319 0 58.78  0.00 9 0 0 0 9 0 166  0.00 540,620
Central Region* 5303 5080 2094 42069 40 18587  0.10 577 0 0 0 577 0 253 000 22,764,960
Bangkok 2289 2302 1017 12932 7 22749 005 58 0 0 0 58 0 102 0.00 5,679,532
ZONE 4 763 574 197 5735 4 108.16  0.07 117 0 0 0 "7 0 219  0.00 5,343,264
Nonthaburi 237 238 58 1436 0 11762 0.00 36 0 0 0 36 0 291 0.00 1,238,015
Pathum Thani 97 57 48 614 1 5481  0.16 16 0 0 0 16 0 141 0.00 1,137,603
P.Nakhon S.Ayutthaya 94 81 19 680 2 83.73 029 23 0 0 0 23 0 282 0.00 815,647
Ang Thong 27 18 8 2715 0 9759  0.00 19 0 0 0 19 0 6.76  0.00 281,014
Lop Buri 127 62 20 12713 0 168.10  0.00 5 0 0 0 5 0 066  0.00 758,003
Sing Buri 20 1 1 200 0 95.09  0.00 0 0 0 0 0 0 0.00 0.00 209,733
Saraburi 131 100 34 97 1 143.05  0.11 18 0 0 0 18 0 280 0.00 643,531
Nakhon Nayok 30 17 9 340 0 131.35  0.00 0 0 0 0 0 0 0.00 0.00 259,718
ZONE 5 1032 994 350 8780 12 16580 0.14 182 0 0 0 182 0 342  0.00 5,324,608
Ratchaburi 2719 230 35 1931 4 22176 0.21 15 0 0 0 15 0 172 0.00 872,615
Kanchanaburi 27 28 19 890 0 100.39  0.00 16 0 0 0 16 0 180  0.00 890,565
Suphan Buri 89 83 62 683 1 8033 0.15 30 0 0 0 30 0 353  0.00 850,362
Nakhon Pathom 348 270 122 2304 3 25367 013 7% 0 0 0 7% 0 831  0.00 914,273
Samut Sakhon 114 151 17 1182 1 21010  0.08 210 0 0 21 0 366  0.00 573,215
Samut Songkhram 41 42 26 257 0 13248  0.00 30 0 0 3 0 155 0.00 193,847
Phetchaburi 106 137 29 20 1 199.37  0.10 14 0 0 0 14 0 290 0.00 483,335
Prachuap Khiri Khan 28 53 40 573 2 10577 0.35 70 0 0 7 0 128  0.00 546,396
ZONE 6 1183 1190 513 14286 16 23728 0.1 209 0 0 0 29 0 343 0.00 6,088,563
Samut Prakan 186 224 120 1312 1 100.76  0.08 38 0 0 0 38 0 288  0.00 1,318,687
Chon Buri 355 387 211 3588 5 23983  0.14 46 0 0 0 46 0 302 000 1,522,285
Rayong 248 321 97 2660 2 376.92  0.08 74 0 0 0 74 0 1032 0.00 717,276
Chanthaburi 115 66 31 1997 3 37435 015 13 0 0 0 13 0 243 0.00 535,478
Trat 22 18 6 629 0 27402  0.00 1 0 0 0 1 0 479 0.0 229,782
Chachoengsao 77 51 18 1139 2 161.07 018 8 0 0 0 8 0 112 0.00 712,449
Prachin Buri 89 63 13 1464 0 30112 0.00 5 0 0 0 5 0 1.02  0.00 489,592
Sa Kaeo 91 60 17 1497 3 267.09 020 14 0 0 0 14 0 249  0.00 563,014
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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, 2020 (January 1-28, 2020)

DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS) 2019 DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS) 2020 POP.
REPORTING AREAS OCT NOV DEC TOTAL TOTAL CASERATE  CASE 1\ ks MAR APR TOTAL ToTAL CASERATE  CASE DEC31,
PER 100000 FATALITY PER 100000 FATALITY 2018
C C C C D POP. RATE(%)|{ C C C C C D POP.  RATE (%)
NORTH-EASTERNREGION 3793 2392 752 49254 48 22421 010 431 0 0 0 431 0 196 0.00 22,002,359
ZONE 7 954 552 172 9940 9 196.42  0.09 100 0 0 0 100 0 198  0.00 5,062,199
Khon Kaen 409 2719 66 3481 4 19298 0.1 24 0 0 0 24 0 133 0.0 1,805,903
Maha Sarakham 145 60 26 1350 2 14015 015 240 0 0 24 0 249 000 963,060
Roi Et 308 141 47 3784 1 289.31  0.03 32 0 0 0 32 0 245  0.00 1,307,560
Kalasin 92 72 3 1325 2 13443 015 20 0 0 0 20 0 203 000 985,676
ZONE 8 308 188 51 73713 8 133.05 0.1 4 0 0 0 4 0 0.74  0.00 5,553,738
Bungkan 1 0 0 875 4 20718 046 0 0 0 0 0 0 000 046 423,485
Nong Bua Lam Phu 26 33 10 465 1 9096 0.22 6 0 0 0 6 0 117 0.0 511,878
Udon Thani 51 26 9 1616 0 10222 0.00 70 0 0 7 0 044  0.00 1,584,878
Loei 132 73 2 1755 2 27390 0.1 12 0 0 0 12 0 187 0.0 642,220
Nong Khai 75 43 5 736 0 14123  0.00 5 0 0 0 5 0 096 0.00 521,995
Sakon Nakhon 1 6 3 891 0 7763  0.00 6 0 0 0 6 0 052  0.00 1,150,876
Nakhon Phanom 12 7 3 1035 1 14426  0.10 5 0 0 0 5 0 0.70  0.00 718,406
ZONE9 1944 1347 428 19675 13 291.03  0.07 220 0 0 0 20 0 325 0.00 6,772,779
Nakhon Ratchasima 1053 856 260 9652 6 366.25  0.06 144 0 0 0 144 0 545  0.00 2,642,815
Buri Ram 296 145 53 3858 3 24266 0.8 19 0 0 0 19 0 119 0.0 1,593,378
Surin 326 135 42 3480 2 24922 0.06 32 0 0 0 32 0 229  0.00 1,397,519
Chaiyaphum 269 211 73 2685 2 235.78  0.07 25 0 0 0 25 0 219 0.00 1,139,067
ZONE 10 587 305 101 12266 18 266.37 0.5 70 0 0 0 70 0 152  0.00 4,613,643
Si Sa Ket 186 92 29 2597 4 17652  0.15 310 0 0 310 211 0.00 1,472,521
Ubon Ratchathani 264 151 59 7595 13 40696  0.17 25 0 0 0 25 0 134 0.00 1,872,091
Yasothon 54 29 1M 763 0 14138 0.00 11 0 0 0 1 0 204  0.00 539,136
Amnat Charoen 63 29 1 555 0 146.98  0.00 0 0 0 0 0 0 0.00 0.00 378,363
Mukdahan 20 4 1 756 1 21592 013 3 0 0 0 3 0 085 0.00 351,532
Southern Region 15619 1296 753 16882 30 180.16  0.18 355 0 0 0 355 0 3.77  0.00 9,426,888
ZONE 11 581 493 320 7254 20 163.34  0.28 106 0 0 0 106 0 237  0.00 4,466,673
Nakhon Si Thammarat 396 341 189 4280 12 27507 028 10 0 0 0 10 0 064 0.00 1,558,958
Krabi 32 29 14 589 1 125.89 017 16 0 0 0 16 0 339 0.00 471,754
Phangnga 28 2 N 49 0 186.09  0.00 9 0 0 0 9 0 336  0.00 267,866
Phuket 38 58 51 571 3 14343 053 3B 0 0 0 3B 0 862 0.00 406,113
Surat Thani 42 28 43 531 1 5037 0.9 30 0 0 0 30 0 283  0.00 1,060,541
Ranong 5 2 0 181 2 9538 1.10 5 0 0 0 5 0 262  0.00 191,134
Chumphon 40 13 12 606 1 11914 017 10 0 0 1 0 020 0.00 510,307
ZONE 12 938 803 433 9628 10 195.32 0.0 249 0 0 0 249 0 5.02 0.00 4,960,215
Songkhla 319 328 197 3092 4 21762 013 102 0 0 0 102 0 714 0.00 1,428,429
Satun 8 7 2 168 0 5272  0.00 3 0 0 0 3 0 094 0.00 320,637
Trang 44 3B 19 69 0 108.81  0.00 9 0 0 0 9 0 140 0.0 643,093
Phatthalung 70 45 8 888 1 169.37 0.1 11 0 0 0 11 0 210 0.00 524,951
Pattani 116 9% 60 1261 0 178.77  0.00 34 0 0 0 34 0 476  0.00 713,937
Yala 107 86 45 1438 1 27402  0.07 37 0 0 0 37 0 6.98  0.00 529,811
Narathiwat 274 207 102 2082 4 26256  0.19 53 0 0 0 53 0 6.63 0.00 799,357
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