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On 21 March 2019 an explosion in a chemical plant rocked China’s Jiangsu Province and shocked 
the rest of the world. By 25 March 2019 the death toll reached 78 with 566 more hospitalized, 
many with severe injuries [1].

Unfortunately, industrial accidents happen everywhere, from the most technologically advanced countries 
to small developing nations. The United Nations International Labour Organization says 2.78 million 
people die every year from occupational illnesses and accidents. The cost of these illnesses and accidents 
is an estimated US$ 2.9 trillion worldwide [2].

CHINA: FORMIDABLE CHALLENGES OF ACCIDENTS IN CHEMICAL 
INDUSTRY

For China, the challenges are in the accidents of chemical industry. The leading five major chemical ac-
cidents over the past 10 years (including the March explosion in Jiangsu) have killed more than 476 peo-
ple and injured some 1660 more [1,3].

While there is no public data specific to chemical accidents, the annual number of deaths from occupa-
tional diseases and injuries in the factory mine and trade are 8460, 8058, 7199, 5982 and 9691 from 
2012 to 2016, respectively. Please note that deaths from unregistered business, informal sector, and mi-
grant workers are not counted [4].
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China has become the second-largest economy in the world over the past three decades, 
alongside with becoming the ‘World’s Factory’, in the shortest time in history. Therefore, 
protection and promotion of health and wellbeing of Chinese working population is fun-
damental to the Chinese society as well as to the Western Pacific Region and the world.
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EMERGENCY RESPONSE TO THE JIANGSU CHEMICAL EXPLOSION

The cause of the March explosion in Jiangsu is still under-investigation. The explosion in the plant caused 
a fire that quickly spread to 16 neighboring enterprises [5]. The blasts consumed a solid waste warehouse 
and tanks storing natural gas, benzene, methanol, p-nitrotoluene, and other chemicals, according to news-
paper reports [6]. The explosion released toxic chemicals into the environment, including the carcinogen 
benzene.

Toxic fumes also put first responders at risk, as is often the case with chemical fires. The 165 death toll 
of the Tianjin Port Explosion in 2015 included 110 firefighters [7]. Thousands of firefighters, medical 
workers and others joined rescue efforts in response to the March explosion in Jiangsu. To protect first 
responders, experts from Peking Union Medical College translated an international manual for protecting 
health workers and responders managing chemical incidents [8]. The manual was also recommended to 
the National Health Commission and the National Command System for Public Health Emergency Re-
sponse.

More than half of China’s 1.4 billion people are workforce [9], making occupational health and safety a 
massive issue for China and the world that buys Chinese products. The issues rose from the ashes of the 
Jiangsu explosion and fire are but one small example of the enormous challenges for occupational health 
and safety in China.

LONG-TERM GOVERNANCE IMPROVEMENT

In light of international governance, the Sustainable Development Goals (SDGs) 1, 3, 8, and 16 have set 
targets and objectives related to the provision of occupational health and safety for all working people. 
SDG 3 calls for universal health coverage. SDG 8 calls for decent work at safe and healthy workplaces.

In China, the Healthy China 2030 Strategy aims to provide comprehensive health services for Chinese 
people of all ages, with an emphasis on worker health. A National Health Commission was established 
in early 2018 with the responsibility and functionality of occupational health and safety management 
merged and assigned to the new commission. The Ministry of Emergency Management is also new. It is 
responsible for emergency management plans, as well as organizing rescue and relief efforts for disasters 
and workplace accidents.

The lessons from these tragedies are shaping efforts to prevent similar tragedies in the future using sys-
tematic solutions. Over the past decade, for example, rapid emergency response has been strengthened 
in China. The capacity of the emergency response system in general has increased tremendously [10]. 
Now when tragedy strikes, thousands of firefighters, medical workers are ready to join an all-out for res-
cue.

For the long-term governance improvement of occupational health and safety in China, two pillars of oc-
cupational health system should be strengthened: the legislation and enforcement; and the professional 
and institutional capacity.

First, relevant international conventions would be ratified swiftly. These include the ILO Prevention of 
Major Industrial Accidents Convention (No. 174), Occupational Cancer Convention (No. 139) and Oc-
cupational Health Services Convention (No. 161). The relevant Chinese laws, regulations and standards 
should be aligned and harmonized with the international governance. Especially, the Law on Prevention 
and Control of Occupational Diseases needs to be renewed and enforced effectively, and the Law on Ba-
sic Health Care, Medicine and Health Promotion needs to be issued urgently.

Occupational health and safety in China is vital for the ultimate goal of the Healthy China 
2030 Strategy in China as well as SDGs and Universal Health Coverage across the world. 
Nevertheless, severe challenges remain in occupational disease prevention and control. 
For instance, the number of patients with traditional occupational diseases is large, the 
incidences of pneumoconiosis and occupational poisoning are still high, with new risks 
from emerging technologies and social economic transition.
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Photo: Investigation on the occupational health and safety at a 
workplace of oil field (from the collection of Min Zhang, used 
with permission).

Second, the professional and institutional capacity for occupational 
health and safety should be promptly reinforced among national, 
provincial, prefecture, city and county levels. The capacity building 
should be supported by multi-discipline expertise, as globally de-
fined as occupational health professionals, referring to occupational 
physician, occupational nurse, industrial hygienist, ergonomist, safe-
ty engineer, occupational toxicologist, work physiologist, and occu-
pational epidemiologist, with global standards and tailored to the 
Chinese conditions and practices. 

CONCLUSION

Just before we will conclude this article, an explosion hit a gas fac-
tory in central China’s Henan Province at 19 July 2019, the death 
toll increased to 15 and 15 others severely injured, according to the 
updated information by local authorities in 20 July 2019 [11]. We 
strongly believe that the universal health coverage aiming at health 
for all is not achievable without universal occupational health cov-
erage aiming at basic occupational health services for all workers.

Acknowledgments: The authors are grateful to Dr Thomas H Gassert of Harvard University for providing valuable 
advice.

Disclaimers: The authors state that views expressed in the submitted article are his or her own and not an official 
position of the institution or funder.

Funding: This research was funded by Chinese Academy of Medical Sciences/Peking Union Medical College, Chi-
na (Grant number: School of Public Health 03010702).

Authorship Contributions: MZ was responsible for planning, literature searching, date analysis related to Chinese 
situation, drafted the main content. RK revised the framework, input international literature and experience, im-
proved the content from global view. All authors contributed to revising the manuscript and approved the final 
manuscript.

Competing interests: The author has completed the ICMJE Unified Competing Interest form (available on request 
from the corresponding author) and declares no competing interests.

  1  Xinhua News Agency. Death toll rises to 78 in China chemical plant explosion. Available: http://www.xinhuanet.com/
english/2019-03/25/c_137922888.htm. Accessed: 29 March, 2019.

  2  International Labour Organization. Director-General Guy Ryder Opening Address at XXI World Congress on Safety and 
Health-Transcript. Available: https://www.ilo.org/global/about-the-ilo/how-the-ilo-works/ilo-director-general/state-
ments-and-speeches/WCMS_639102/lang–en/index.htm. Accessed: 12 September 2019.

  3  Chemical accident information net. Domestic typical accident. [in Chinese]. Available: http://accident.nrcc.com.cn:9090/
Portalsite/List.aspx?pmenu=9df9c891-5be7-48ef-9d1a-e429d575e0b1&menu=45b6629d-60a8-4625-8965-2ade0d-
daedd8. Accessed: 16 April 2019.

  4  China Academy of Safety Science and Technology. National profile of occupational health and safety in China (2018 ver-
sion). Beijing: China Human Resources and Social Security Publishing Group; 2018.

  5  China Daily. Medical treatment top priority after blast in Xiangshui. Available: http://www.chinadaily.com.cn/a/201903/25/
WS5c98297ca3104842260b2423.html. Accessed: 29 March, 2019.

  6  The Beijing News. The explosion of Xiangshui leads to death. Available: http://www.bjnews.com.cn/in-
side/2019/03/24/559590.html. Accessed: 24 March, 2019.in Chinese.

  7  People’s Daily Online. Investigation report about the massive explosion of Kunshan. [in Chinese]. Available: http://soci-
ety.people.com.cn/n/2014/1231/c1008-26303716.html. Accessed: 24 March, 2019.

  8  World Health Organization (WHO), International Labour Organization (ILO). Occupational safety and health in public 
health emergencies: A manual for protecting health workers and responders. Geneva: WHO, ILO; 2017.

R
E

FE
R

E
N

C
E

S

http://www.xinhuanet.com/english/2019-03/25/c_137922888.htm
http://www.xinhuanet.com/english/2019-03/25/c_137922888.htm
http://accident.nrcc.com.cn:9090/Portalsite/List.aspx?pmenu=9df9c891-5be7-48ef-9d1a-e429d575e0b1&menu=45b6629d-60a8-4625-8965-2ade0ddaedd8
http://accident.nrcc.com.cn:9090/Portalsite/List.aspx?pmenu=9df9c891-5be7-48ef-9d1a-e429d575e0b1&menu=45b6629d-60a8-4625-8965-2ade0ddaedd8
http://accident.nrcc.com.cn:9090/Portalsite/List.aspx?pmenu=9df9c891-5be7-48ef-9d1a-e429d575e0b1&menu=45b6629d-60a8-4625-8965-2ade0ddaedd8
http://www.chinadaily.com.cn/a/201903/25/WS5c98297ca3104842260b2423.html
http://www.chinadaily.com.cn/a/201903/25/WS5c98297ca3104842260b2423.html
http://www.bjnews.com.cn/inside/2019/03/24/559590.html
http://www.bjnews.com.cn/inside/2019/03/24/559590.html


V
IE

W
PO

IN
TS

June 2020  •  Vol. 10 No. 1 •  0103015 4 www.jogh.org •  doi: 10.7189/jogh.10.010315

Correspondence to:
Min Zhang 
School of Public Health 
Chinese Academy of Medical Sciences /Peking 
Union Medical College 
NO. 9, Dongdan Santiao, Dongcheng District 
Beijing (Postcode 100730) 
China 
zhangmin@sph.pumc.edu.cn

  9  National Bureau of Statistics of China. Statistical Communiqué of the People’s Republic of China on the 2016 National 
Economic and Social Development 2017. Available: http://www.stats.gov.cn/english/PressRelease/201702/
t20170228_1467503.html. Accessed: 26 March, 2019.

10  Chan EY, Wang Z, Mark CK, Da Liu S. Industrial accidents in China: risk reduction and response. Lancet. 2015;386:1421-
2. Medline:26466026 doi:10.1016/S0140-6736(15)00424-9

11  Xinhua News Agency. Death toll rises to 15 from C. China gas factory blast. Available: http://www.xinhuanet.com/en-
glish/2019-07/20/c_138243625.htm. Accessed: 21 July, 2019.R

E
FE

R
E

N
C

E
S

http://www.stats.gov.cn/english/PressRelease/201702/t20170228_1467503.html
http://www.stats.gov.cn/english/PressRelease/201702/t20170228_1467503.html
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26466026&dopt=Abstract
https://doi.org/10.1016/S0140-6736(15)00424-9
http://www.xinhuanet.com/english/2019-07/20/c_138243625.htm
http://www.xinhuanet.com/english/2019-07/20/c_138243625.htm

