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Editorial

Haze Disaster in South East Asia: An
Urgent Study on the Effect of Dioxins
to the Firefighters
In 2015, the National Institute for Occupational Safety
and Health (NIOSH) reported that fire fighters from Chicago,

https://www.peertechz.com

Philadelphia, and San Francisco showed higher rates of certain
cancers (cancer of digestive, oral, respiratory, urinary, bladder,
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prostate and malignant mesothelioma) than the general
population [13]. Elevated rates of cancer, including four types

Firefighters may be exposed to a wide variety of toxic

that are potentially related to exposure to PCDD/Fs—multiple

chemicals in their line of work, including volatile organic

myeloma, non-Hodgkin’s lymphoma, prostate, and testicular

compounds,

(PAHs),

cancer in firefighters have been reported in several studies [14-

polychlorinated biphenyls (PCBs), brominated flame retardants

16]. Occupational exposure to PCDD/Fs in firefighters has also

(BFRs), metals, and various combustion by-products [1-4].

been investigated by Tsai et al. [17], Chernyak et al. [18] and

Such exposures can occur through inhalation and skin contact,

Hsu et al. [19].

polycyclic

aromatic

hydrocarbons

although advances in personal protection (e.g. clothing and
breathing apparatus) have apparently reduced such risks
in recent years. However, the major concern during fires
is the potential formation of large amounts of harmful byproducts such as chlorinated and brominated dibenzo-pdioxins and dibenzofurans (PCDD/Fs and PBDD/Fs) [5,6] and
polychlorinated biphenyls (PCBs) [7]. All of these contaminants
belong to the persistent organic pollutants (POPs) and highly
toxic substances that cause adverse effects on humans and
ecosystem. Their toxic responses include immunotoxicity,
carcinogenicity and several endocrine effects related to
reproduction [8].
With the modern lifestyle, consumer goods are increasingly
manufactured using synthetic materials, and the use of various
kinds of electronic gadgets or devices create more smokes
and toxic substances when catch fire. According to Zennegg
et al. [9], the open burning of electronic-waste containing

In Malaysia, firefighters might be exposed to additional
hazard during the forest fire or when the haze disaster occurs
in neighbouring country. According to the New York Times
[20], the experts in public health and atmospheric modeling
from Harvard and Columbia estimated that 91,600 people in
Indonesia, 6,500 in Malaysia and 2,200 in Singapore may have
died prematurely because of exposure to fine particle pollution
known as PM 2.5 from burning forests, in particular carbonrich peatlands. Based on our preliminary study and the data
from the Fire and Rescue Department of Malaysia, no death is
reported in the haze incident. However, the effect of the haze
is expected to be more severe especially for the firefighters
who are at the front line spending hours in burning scene than
the normal population. This urges an immediate study on the
occurrence and level of dioxins and dioxins-like compounds
among the firefighters.
Exposure to environmental contaminants can be prevented.

polybrominated diphenyl ethers (PBDEs) is estimated to

Raised awareness and exposure prevention efforts are cost-

release tons of PBDD/Fs and PCDD/Fs into the environment.

effective means to reduce occupational cancer risk. Thus, the

In the United Kingdom, PBDD/Fs and PCDD/Fs contribute to

fire service should increase efforts to educate their members

about 30% of the dioxin-like toxicity in food [10]. A recent

about the safe work practice that includes proper training,

study of Swedish adipose tissue samples demonstrated that

proper use of protective clothing or apparatus, and proper

PBDD/Fs may contribute up to 14% of the total dioxin toxic

use of approved respiratory protection during all phases of

equivalents (TEQs) [11]. Similarly, Kotz et al. [12], found that

firefighting. Incentive should also be given to the industries

the TEQ of PBDD/Fs may account for up to 12% of the dioxin-

and individuals who involve in the innovation and invention of

like toxicity in human milk.

effective and advance protective gears.
019

Citation: Leong YH, Mohd Samin AS, Abdul Majid MI (2017) Haze Disaster in South East Asia: An Urgent Study on the Effect of Dioxins to the Firefighters.
Peertechz J Environ Sci Toxicol 2(1): 019-020.

Leong et al. (2017)

References
1. Brandt-Rauf PW, Fallon LFJ, Tarantini T, Idema C, Andrews L (1988) Health
hazards of fire fighters: exposure assessment. Br J Ind Med 45: 606–612.
Link: https://goo.gl/IvgLB0
2. Bolstad-Johnson DM, Burgess JL, Crutchfield CD, Storment S, Gerkin R, et al.
(2000) Characterization of firefighter exposures during fire overhaul. Am Ind
Hyg Assoc 61: 636–641. Link: https://goo.gl/CwLyq7
3. Schecter A, Pavuk M, Amirova DA, Grosheva EI, Päpke O, et al. (2002)
Characterization of dioxin exposure in firefighters, residents, and chemical
workers in the Irkutsk Region of Russian Siberia. Chemosphere 47: 147–156.
Link: https://goo.gl/J6dSHx
4. Edelman P, Osterloh J, Pirkle J, Caudill SP, Grainger J, et al. (2003)
Biomonitoring of chemical exposure among New York City firefighters
responding to the World Trade Center fire and collapse. Environ. Health
Perspect 111: 1906–1911. Link: https://goo.gl/F1x9dI

10. Rose M, Fernandes A (2010) Are BFRs responsible for brominated dioxins and
furans (PBDD/Fs) in food? Proceedings of the 5th international symposium
on brominated flame retardants. April 7-9 2010, Kyoto Japan. 2010. Link:
https://goo.gl/lEnlDF
11. Jogsten IE, Hagberg J, Lindström G, van Bavel B (2010) Analysis of POPs in
human samples reveal a contribution of brominated dioxin of up to 15% of the
total dioxin TEQ. Chemosphere 78: 113–120. Link: https://goo.gl/yYJNWk
12. Kotz A, Malisch R, Kypke K, Oehme M (2005) PBDE, PBDD/F and mixed
chlorinated-brominated PXDD/F in pooled human milk samples from
different countries. Organohalogen Compd 67: 1540–1544. Link:
https://goo.gl/ynMdsw
13. Centers for Disease Control and Prevention (CDC) (2017) Study of Cancer
among U.S. Fire Fighters. Link: https://goo.gl/6gHOuS
14. International Agency for Research on Cancer (IARC) (2010) Monographs
on the evaluation of carcinogenic risks to humans. Volume 98. Painting,
firefighting, and shiftwork. Link: https://goo.gl/yKT3Vo

5. Ebert J, Bahadir M (2003) Formation of PBDD/F from flame-retarded
plastic materials under thermal stress. Environ. Int. 29: 711–716. Link:
https://goo.gl/5MCfhq

15. Kang D, Davis LK, Hunt P, Kriebel D (2008) Cancer incidence among male
Massachusetts firefighters, 1987–2003. Am Ind Hyg Assoc 51: 329–335.
Link: https://goo.gl/PlnsxE

6. Shaw SD, Blum A, Weber R, Kannan K, Rich D, et al. (2010) Halogenated flame
retardants: do the fire safety benefits justify the health and environmental
risks? Rev Environ Health 25: 261–305. Link: https://goo.gl/Mh1T61

16. LeMasters GK, Genaidy AM, Succop P, Deddens JA, Sobeih T, et al. (2006)
Cancer risk among firefighters: a review and meta-analysis of 32 studies. J
Occup Environ Med 48: 1189–1202. Link: https://goo.gl/Sjmbrm

7. Shaw SD, Berger ML, Harris JH, Yun SH, Wu Q, et al. (2013) Persistent organic
pollutants including polychlorinated and polybrominated dibenzo- p-dioxins
and dibenzofurans in firefighters from Northern California. Chemosphere 91:
1386–1394. Link: https://goo.gl/N1blkl
8. Feeley M, Brouwer A (2000) Health risks to infants from exposure
to PCBs, PCDDs and PCDFs. Food Add. Contam 17: 325-333. Link:
https://goo.gl/5IBcRj
9. Zennegg M, Xiezhi Y, Wong MH, Weber RR (2009) Fingerprints of chlorinated,
brominated and mixed halogenated dioxins at two e-waste recycling
sites in Guiyu. China. Organohalogen Compd 71: 2263–2267. Link:
https://goo.gl/M1xiDa

17. Tsai RJ, Luckhaupt SE, Schumacher P, Cress RD, Deapen DM, et al. (2015)
Risk of cancer among firefighters in California, 1988-2007. Am J Ind Med 58:
715-729. Link: https://goo.gl/c8pfzq
18. Chernyak YI, Shelepchikov AA, Brodsky ES, Grassman JA (2012) PCDD, PCDF,
and PCB exposure in current and former firefighters from Eastern Siberia.
Toxicol Lett 213: 9–14. Link: https://goo.gl/G5GEh8
19. Hsu JF,Guo HR,Wang HW, Liao CK, Liao PC (2011) An occupational exposure
assessment of polychlorinated dibenzo- p-dioxin and dibenzofurans in
firefighters. Chemosphere 83:1353–1359. Link: https://goo.gl/Rjowm5
20. The New York Times (2016) Blazes in Southeast Asia May Have Led to
Deaths of Over 100,000, Study Says. Link: https://goo.gl/4hsOF0

Copyright: © 2017 Leong YH, et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution, and r eproduction in any medium, provided the original author and source are credited.

020
Citation: Leong YH, Mohd Samin AS, Abdul Majid MI (2017) Haze Disaster in South East Asia: An Urgent Study on the Effect of Dioxins to the Firefighters.
Peertechz J Environ Sci Toxicol 2(1): 019-020.

