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Abstract
Background and Objectives: Occupational diseases and accidents have been known as one of the leading causes of mortality in the world and
are considered as one of the most important health, social, and economic risk factors in industrialized and developing societies. The present
study aimed at investigating traumatic occupational accidents in Iranian mining and industrial sectors during 2016–2017. Methodology: This
was a descriptive study conducted on the basis of registered data analysis from industrial and mining sector events in Iran by the relevant
executive agency during a 1‑year period. The collected data were analyzed using SPSS and Microsoft Excel software. Results: Investigating
the records of accidents in the given year suggested a total of 441 accidents including 379 industrial (85.9%) and 62 mining accidents (14.1%)
in Iran. In this study, the number of lost work‑days was 1,585,383. Direct and indirect costs due to accidents were 638,746,428.56 (US $).
The most common type of incidents included fire, falling, and caught in or between objects, respectively. Conclusion: Human being plays
a significant role in production cycle, and the deaths associated with work‑related accidents, in addition to the loss of hardware investment,
may result in a loss of life, lost years of employment, and related costs. Improving employer and employees’ perception of management safety
practices can be important to prevent the development of job injuries and to promote workers’ safety and well‑being.
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Introduction
Nowadays, occupational diseases and accidents have been
known as one of the leading causes of mortality in the world
and one of the most important health, social, and economic
risk factors in working community and occupational health and
safety issues.[1] Over half of the world’s population (58%) spend
one‑third of their adult lives in workplace, and thus, the economy
of the community is formed.[2] According to the statistics from
International Labor Organization (ILO), 374 million work
incidents and illnesses occur per year, resulting in the loss of
2.78 million lives. These occupational accidents involve high
social and economic costs.[3] It is also estimated that about 4%
of the world’s gross domestic product, or circa US $2.8 trillion,
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is lost annually in direct and indirect costs owing to occupational
accidents and work‑related diseases (International labour
organization, 2014;3). The high frequency and severity of these
events represent a serious problem to society and require cause for
concern to improve working conditions of workers.[4] Research
shows that approximately 80% of accidents are directly related
to a person involved in the incident rather than an unsafe work
environment. After an accident, people tend to look for someone
Address for correspondence: Mr. Ali Asghar Khajevandi,
Department of Occupational Health, Faculty of Health, Kashan University of
Medical Sciences, Kashan, Iran.
E‑mail: khajevandi.asghar2008@gmail.com
This is an open access journal, and articles are distributed under the terms of the Creative
Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to
remix, tweak, and build upon the work non-commercially, as long as appropriate credit
is given and the new creations are licensed under the identical terms.
For reprints contact: reprints@medknow.com

How to cite this article: Yarahmadi R, Zamani-Badi H, Fazeli P, Kashani MM,
Khajevandi AA. Occupational trauma in industrial and mining accidents in
Iran during 2016–2017. Arch Trauma Res 2018;7:161-5.

© 2019 Archives of Trauma Research | Published by Wolters Kluwer - Medknow

161

[Downloaded free from http://www.archtrauma.com on Saturday, June 1, 2019, IP: 10.232.74.23]
Yarahmadi, et al.: Occupational trauma

or something to blame rather than identifying the root cause.[5,6]
On the other hand, it should be remembered that unsafe behaviors
of people in work environments are affected by various personal,
occupational, and environmental factors, and without identifying
these factors, it is impossible to find the causes of work‑related
accident.[7] It should be noted that occupational accidents are
preventable. It is also essential that lessons are learned when they
occur. This approach will enable organizations to take preventive
action to improve working conditions, which, in turn, will lead
to a reduction in the number of such accident. To learn from
these incidents, effective investigations need to be conducted to
determine root causes and to identify effective control measures
that can be implemented to eliminate and reduce the hazard
risks.[8] Unfortunately, although the accident rate is high in Iran,
few studies have been published in regard to this issue from this
country.[9] Occupational accident statistics are published annually
in many countries, but they are not thoroughly reliable because
of under‑reporting.[10] Fear of deportation, losing wages and
benefits, agreements between the employer and workers about
repayment, unawareness of the compensation system, and the
probability of rejecting the workers’ claims are typical reasons
for not reporting minor injuries.[11]

was used which included the separation of industrial and
mining events and the direct and indirect costs of accidents
based on the iceberg costing model. Most experts estimate
that the indirect costs are 3–10 times the direct costs of an
accident.[14]

The study of Bakhtiyari et al. showed that the accidents were
more frequent in metal workplaces and electrical industries,
respectively. More than half of the accidents were due to
incautious activities.[12] The results of Barlas and Izci’s study
that analyzed data related to shipyard occupational accidents
and was registered in the Ministry of Labour and Social
Security of Turkey showed that five major reasons for the
fatal occupational accidents in this job are falling to a lower
level, electric shock, fire and/or explosion, struck with and
caught in between of objects, and drowning.[13] The above
studies and their results emphasized the importance of accident
investigation because prevention is a key reason to accident
investigation, which leads to heightened safety. Investigating
accidents should have an emphasis on determining the cause.
Finding fault is not as beneficial as finding facts that can lead to
actions. This mentality will help illuminate prevention for the
future. This study aimed at investigating the epidemiological
trauma of occupational accidents among Iranian industrial
and mining workers during 2016–2017 with an integrated and
well‑supported frame work and the availability of data source
and expected to raise the level of awareness toward safety and
health needs at workplace.

The analysis of the incidents registered during the 1‑year
period in the study showed that, in total, 441 accidents were
recorded including 379 (85.9%) industrial accidents and
62 (14.1%) mining accidents in the industrial and mining
sectors throughout Iran.

Methodology
Type of study

This was a descriptive study based on events of industrial and
mining sectors by health, safety, environment, and energy
office of the Ministry of Industry, Mine and Trade (Iran) from
September 2016 to September 2017.

Data collection

To collect data in accordance with the objectives of the study,
a designed framework developed by the relevant organization
162

Study variables

The study variables included the number of days with and
without accidents, frequency of accidents causing death, causes
of accidents, number of lost working days of accidents based
on tables, number of lost working days according to damage
to any body organs published by the General Directorate
Inspection of the Ministry of Cooperatives, Labour, and Social
Welfare,[15] and the consequences of their occurrence (human,
biological, and processes).

Analytical method

No entrance‑and‑exit criteria were included in this study and
all recorded incidents were investigated. In this study, SPSS
16 for windows (Microsoft, Chicago, IL, USA) was used to
analyze the collected data.

Results

The frequency of deaths over a 1‑year period was a total of
186 people, of which the number in the first 6‑month period
was higher compared to the second 6‑month period. It should
be noted that the high death toll in May 2017 was due to the
explosion of a mine in one of the provinces in Iran.
Table 1 shows that the number of days with accidents in the
first 6 months was higher than the days without incident and
the trend was decreasing at the end of the study year and
the accident trend was declining from September 2016 to
September 2017, though the death toll showed a reverse trend,
so that the number of death was higher in 2016 compared to
2017.
Table 1 suggests that the most direct and indirect costs were
reported in April, December, and March 2016.
As Figure 1 shows, the most common types of incident leading
to trauma were fire, falling from height, and caught in or
between objects, respectively.
Figure 2 shows a higher number of working days lost in the
first 6‑month period as compared to the second 6‑month period,
which supports the higher number of death during the period.
Table 2 shows that the most common reason to industrial
accidents was unsafe conditions. Unsafe acts caused the highest
number of accidents from October to December 2016.
Table 2 shows that the most frequent cause of mining
accident was unsafe condition. The highest percentage of

Archives of Trauma Research ¦ Volume 7 ¦ Issue 4 ¦ October-December 2018

[Downloaded free from http://www.archtrauma.com on Saturday, June 1, 2019, IP: 10.232.74.23]
Yarahmadi, et al.: Occupational trauma

120
100
80
60
40

asphyxia

burning

un known

poisoning

triping and sliping

flood

natural

electrical shocking

collaps

chemical burn

storm

Vehicle collision

explosion

gas poisoning

crush injury

falling of objects

caught in or between objects

fire

0

falling from height

20

Figure 1: Frequency distribution of occupational trauma over a 1‑year
period in terms of types of accidents leading to trauma

unsafe conditions was reported in January and June 2017.
The percentages in the first two columns in Table 2 have been
calculated proportional to 379 industrial accidents and in the
second two columns proportional to 62 mining accidents. The
most consequence of accidents was a process that declined
over 2016 to 2017. The most traumatic provinces during the
1‑year period were Mazandaran, Markazi, and Fars, and the
lowest were Zanjan, Kurdistan, and Golestan, respectively.

Discussion
The present study aimed to investigate the development and
extent of occupational accidents in Iran in industrial and
mining sectors to determine the frequency of accidents, provide
practical information for future studies, and adopt preventive
methods for work‑related injuries. According to the present
study, the most occupational accidents occurred in industrial
units followed by mining units. Mehrparvar et al. conducted
an epidemiological survey on registered occupational accidents
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Table 1: Frequency of occupational trauma in industrial and mining sectors during 2016-2017
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Figure 2: Frequency distribution of lost working days due to occupational
trauma during a 1‑year period per month

in Yazd, Iran, and reported the most occupational accidents in
metal and construction industries.[16] In Hong Kong, a report
from the Occupational Security and Health Department of
medical activities suggested 41,907 cases of occupational
accidents among all workers in 2010, which showed an increase
of 5.9% compared to 2009. In general, in industrial sector,
the incidence rates of accidents were 24.9% and 24.6% per
thousand in 2010 and 2009, respectively.[17] In this study, the
most common types of accidents were reported as fire, falling
from height, and getting stuck, respectively. The death rate per
day due to industrial accidents was 4 per thousand people in Iran
(Semnan), which was less than the rates reported in Portugal
(50 per thousand people) and Middle East (9 per thousand
people).[18] The findings of the study showed that the highest
number of accidents occurred in September 2016, and the lowest
was in July 2017; the highest deaths rate was reported in May
2017 due to the explosion in one of the coal mines and the lowest
was in April 2017. Results from the study by Khodabandeh and
Khosravi titled epidemiological survey of work‑related accidents
among coal miners in Kerman province showed that the highest
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Table 2: Frequency of occupational trauma based on the causes of an accident during a 1‑year period
Frequency of causes of industrial accidents during a
1‑year period

Frequency of causes of mining
accidents during a 1‑year period

Month/year

Unsafe condition

Unsafe act

Unsafe condition

Unsafe act

Human

Environmental

Process

Total

30 (7.9)
14 (3.6)
13 (3.4)
16 (4.2)
25 (7.1)
27 (7.1)
18 (4.7)
15 (3.9)
19 (5)
20 (5.2)
7 (1.8)
13 (3.4)
18 (4.7)

27 (7.1)
15 (3.9)
22 (5.8)
15 (3.9)
23 (6)
19 (5)
10 (2.6)
5 (1.3)
4 (1)
14 (3.6)
1 (0.2)
10 (2.6)
10 (2.6)

2 (3.2)
2 (3.2)
0 (0.0)
0 (0.0)
3 (4.8)
3 (4.8)
6 (9.6)
0 (0.0)
2 (3.2)
7 (11.2)
5 (8)
5 (8)
4 (6.4)

1 (1.6)
2 (3.2)
3 (4.8)
4 (6.4)
2 (3.2)
0 (0.0)
1 (1.6)
3 (4.8)
3 (4.8)
5 (8)
1 (1.6)
2 (3.2)
4 (6.4)

34 (31.1)
31 (37.8)
28 (33.3)
19 (26.3)
21 (23.8)
21 (25.3)
18 (31)
14 (31.8)
16 (31.3)
29 (33.7)
12 (41.3)
22 (39.2)
29 (40.2)
294

15 (13.7)
18 (21.9)
18 (21.4)
18 (25)
24 (27.2)
21 (25.3)
11 (18.9)
8 (18.1)
10 (19.6)
14 (16.2)
3 (10.3)
9 (16)
10 (13.8)
179

60 (55)
33 (40.2)
38 (45.2)
35 (48.6)
43 (48.8)
41 (49.3)
29 (0.5)
22 (0.5)
25 (49)
43 (0.5)
14 (48.2)
25 (44.6)
33 (45.8)
441

109
82
84
72
88
83
58
44
51
86
29
56
72
914

September 2016
October 2016
November 2016
December 2016
January 2017
February 2017
March 2017
April 2017
May 2017
June 2017
July 2017
August 2017
September 2017
Accident number

379

62

number of accidents occurred in March and the lowest number
happened in the month of April.[19] The most common cause
of industrial and mining accidents was unsafe conditions. The
results of Ferasati et al. study evinced that unsafe act was the
most common cause of the industrial accidents.[20]
The most common types of accidents were fire, falling from
height, and getting stuck, respectively. The results from the
study by Halvani et al. showed that the most common cause
of the accidents was collision and fall of objects, followed
by getting stuck.[21] Mehrparvar et al. reported getting stuck
between two bodies as the most common reason for accidents,
while Khodabandeh and Khosravi suggested hitting the objects
and falling objects as the most important.[16,19]
In this study, the number of lost work‑days was 1,514,180. In
a study titled, “investigating the effectiveness of the energy
saving program on occupational accidents among the workers
of development and renewal organization for industries and
mines of Iran in 2014,” Bidhendi et al. found that, taking into
account the death toll, the total number of lost work‑days due
to occupational accidents was 516,315 days during 9 years.[22]

References
1.
2.
3.

4.
5.
6.
7.
8.
9.
10.
11.

Conclusion
Human being plays a significant role in production cycle, and
the deaths associated with work‑related accidents, in addition
to the loss of hardware investment, may result in a loss of
life, lost years of employment, and related costs. Improving
employer and employees’ perception of management safety
practices can be important to prevent the development of job
injuries and to promote workers’ safety and well‑being.

12.
13.
14.
15.

Financial support and sponsorship
Nil.

Conflicts of interest

There are no conflicts of interest.
164

Frequency of the causes of events

16.

Flin R, Mearns P, Bryden R. Measuring safety climate: Identifying the
common features. Saf Sci 2000;34:1177‑92.
Shalin R. Economic cost of occupational accidents: Evidence from a
small island economy. Saf Sci 2012;47:973‑9.
International Labour Organization. Snapshots on Occupational Safety and
Health (OSH). International Labour Organization; 2017. Available from:
http://www.ilo.org/wcmsp5/groups/public/dgreports/dcomm/documents/
meetingdocument/‑wcms_572867.pdf. [Last accessed on 2018 Oct 20].
Palaz S, Çolak O. Economic development and incidence of fatal
occupational accidents: Evidence from the selected OECD countries.
Dubrovnik Int Econ Meet 2017;3:913‑24.
Trifiletti LB, Gielen AC, Slett DA, Hopkins K. Behaviorand social
sciences theories and models: Are they used in unintentional injury
prevention research? Health Educ Res 2005;4:10‑20.
Flin R, Fletcher G, McGeorge P, SutherlandA, Patey R.Anaesthetists’attitudes
to teamwork and safety. Anaesthesia 2003;58:233‑42.
Khanzode VV, Maiti J, Ray PK. Occupational injury and accident
research: A comprehensive review. Saf Sci 2012;50:1355‑67.
International Labour Office. Investigation of Occupational Accidents
and Diseases: A Practical Guide for Labour Inspectors. Geneva:
International Labour Office; 2014.
Hämäläinen P, Takala J, Saarela KL. Global estimates of occupational
accidents. Saf Sci 2006;44:137‑56.
Takala J. Global estimates of fatal occupational accidents. Epidemiology
1999;10:640‑6.
Shannon HS, Lowe GS. How many injured workers do not file claims
for workers’ compensation benefits? Am J Ind Med 2002;42:467‑73.
Bakhtiyari M, Delpisheh A, Riahi SM, Latifi A, Zayeri F, Salehi M,
et al. Epidemiology of occupational accidents among Iranian insured
workers. Saf Sci 2012;50:1480‑4.
Barlas B, Izci FB. Individual and workplace factors related to fatal
occupational accidents among shipyard workers in Turkey. Saf Sci
2018;101:173‑9.
Toutounchian S, Abbaspour M, Dana T, Abedi Z. Design of a safety cost
estimation parametric model in oil and gas engineering, procurement
and construction contracts. Saf Sci 2018;106:35‑46.
Atrkar Roushan S, Alizadeh SS. Estimation of economic costs of
accidents at work in Iran: A case study of occupational accidents in
2012. Iran Occup Health J 2015;12:12‑9.
Mehrparvar AH, Mirmohammadi SJ, Ghovve MA, Hajian H,
Dehghan M, Nabi Meybodi R, et al. Epidemiologic study of occupational
accidents recorded in Yazd province in the years 2007‑2008. Occup Med
Q J 2012;3:54‑62.

Archives of Trauma Research ¦ Volume 7 ¦ Issue 4 ¦ October-December 2018

[Downloaded free from http://www.archtrauma.com on Saturday, June 1, 2019, IP: 10.232.74.23]
Yarahmadi, et al.: Occupational trauma
17. Occupational Safety and Health Branch, Labour Department.
Occupational Safety and Health Statistics Bulletin; July, 2011.
18. Ghods AA, Alhani F, Anosheh M, Kahoei M. Epidemiology of
occupational accidents in Semnan (2002-2006). Koomesh. 2009;10:95-9.
19. Khodabandeh S, Khosravi Y. Epidemiology of work-related accidents in
coal mine workers of Kerman province during the years 1370 to 1385.
Iran J Health 2012;8:18-28.
20. Ferasati F, Normohamdi Z, Por Najaf A, Noor M, Gholami E.
Investigation of Work-Related Accidents in Industries and Workshops
Covered by Ilam Social Security Agency During 2011-2011. In: The 16th

National Environmental Health Conference of Iran. Tabriz University of
Medical Sciences; 1 October, 2013.
21. Halvani G, Fallah H, Barkhordari A, Khoshkdaman R, Behjati M,
Koohi F. A survey of causes of work related accidents in workplaces
covered by social security organization of Yazd in 2005. Iran Occup
Health J 2010;7:18‑24.
22. Jebelli B, Ghazanchaei E, Bidhendi G, Hoveidi H, Amiri M. Investigating
the occupational accident rate in mines and industries due to change in
official time in Iran, a month before and after the spring and summer
changes. Int J Health Syst Disaster Manage 2015;3:156.

Archives of Trauma Research ¦ Volume 7 ¦ Issue 4 ¦ October-December 2018

165

