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ABSTRACT

Introduction: Due to occupational accidents, many costs are annually lost from the countries’ Gross
Domestic Product (GDP). Estimating these costs can be essential for optimal investments and establishing
appropriate policies in many countries, such as Iran. The present study aimed to review the studies
conducted on the safety economics and the costs of accidents in Iran from 2000 to 2021.

Material and Methods: The reliable databases “Web of Science”, “Embase”, “IranDoc”, “SID”, “Magiran”,
“Google Scholar”, “PubMed” and “Scopus” were used to conduct this research. Articles in these

databases were searched and extracted by searching for keywords such as “accident”, “cost of accidents”,
“occupational accidents” and “Iran” in Persian and English from 2000 to 2021.

Results: Among the 66 identified articles, 19 were selected as final articles, of which 11 studies were
carried out in the transportation industry and eight in other industries. Among these studies, nine studies
only examined and stated the total costs, and six studies separately examined and stated the direct,
indirect, and total costs. Four other studies also investigated and expressed the costs caused by accidents
in other ways. Most notably, in three studies, the number of direct costs is higher than indirect costs.
Similarly, only six studies estimated the damage to the GDP, ranging from 0.03% to 6.46% of the GDP.

Conclusion: The results of the review of studies showed that occupational accidents cause the loss of a
significant part of Iran’s GDP. It is recommended to carry out further studies on the relationship between
investment in the safety sector and reducing the costs of accidents concerning the grouping of jobs,
mainly in the process, service, and production industries, to prevent wasting such heavy costs.
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1. INTRODUCTION
Due to occupational diseases and injuries, about 14% of the annual deaths. In addition,
many people die annually. According to the according to other information published by the
International Labor Organization (ILO) statistics ILO in 2012, 4% of the world’s Gross Domestic
in 2017, occupational accidents accounted for Product (GDP) was annually spent on work-

- , - - related injuries and illnesses. Notably, the share of
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Mohamadinejad
A, etal.

Hashempour R,
etal.

Vatani J, et al.

Cross-sectional
study
(2019)

Descriptive-
retrospective study
(2018)

Descriptive-
analytical study
(2017)

Table 1: List of studies conducted in order to estimate the cost of accidents

Using the UK HSE and 290 injuries due to
Australian work safety occupational accidents 2015
methods in the refinery

One of Iran's refining
industries

Accident statistics
from Shahid Beheshti Usine patient records 400 traffic accidents/7 The first eight
University hospitals, &P deaths months of 2016
Tehran

Pharmaceutical Using a new, structured, Incidents __...En
industry of Iran and six-step approach pharmaceutical 2016
try ep app industry

14152 million
Rials

89232 million
Rials

103385 million
Rials

Average costs:
9024.82 Dollars

1,480,000
Dollars

12(4)

>
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Ainy E, et al.

Vatani J, et al.

Karimi H, et al.

Cross-sectional
study
(2017)

Cross-sectional
study
(2016)

Cross-sectional
study
(2016)

Continued Table 1: List of studies conducted in order to estimate the cost of accidents

Using the Bayesian

model and WTP method Traffic accidents

Iran

Construction projects Using a new, structured, NN@ construction
. N accidents/10 fatal
in Tehran and six-step approach .
accidents

Using Iran MHS data and Non-fatal road traffic

Tran non-fatal RTIs data injuries

2013

2013

2011

290,000 to
510,000
Dollars

4.1 billion
Dollars

2,020,000 to
2,310,000
Dollars

3.3 billion
Dollars

The total cost
of death and
injuries:
Approximately
1171 trillion
Rials

2,310,000 to
2,820,000
Dollars

7.4 billion
Dollars

=
N
N
~

>
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Continued Table 1: List of studies conducted in order to estimate the cost of accidents

Cross-sectional Using the WTP method 335003163
Ainy E, et al. study Tehran city along with the Weibull Traffic accidents 2009 - - Dollars
(2016) method and R method

Occupational accidents
Using information from  registered in the database
Roshan SA, et Case study the Ministry of of the Ministry of 2012 653916600 . 958120580
al. (2015) Cooperation, Labor and Cooperatives, Labor and Rials Rials
Social Welfare of Iran Social Welfare (10583

occupational accidents)

By using interviews and

Accident statistics

from the General reviewing documents in Accidents caused by
Descriptive-cross- . the General work in workshops and s s
Kopal R, et al. sectional study ZWMHWMM”%%M& Administration and factories covered by the 2008-2009 93 ww__m_au t.aMwm_aa 54 billion Rials
(2014) MmoEm Treatment in Management of Social Social Security
ty . Security Treatment in Administration
Yazd Province

Yazd province

12(4)
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Continued Table 1: List of studies conducted in order to estimate the cost of accidents

. Using the WTP method Cost of deaths
Cross-sectional along with the Weibull and injuries:
Ainy E, et al. Ammﬁwv Iran method and maximum Traffic accidents 2013 --- - 39,048.341,074
likelihood Dollars

Using the statistics
available in the Statistics
. Unit of the Health Vice-
Ghorbani A, Retrospective study Sabzevar city Chancellor of Sabzevar 1 >+2 deaths due to 2004-2008 1,887,330
(2011) L N traffic accidents million Rials
University of Medical

Sciences and
demographic indicators

Abbreviations: HSE = Environment, health, and safety; IRR = Internal Rate of Return; WTP = Willingness To Pay; Iran MHS = the Iranian Mental Health Survey; RTIs = Road Traffic Injuries.
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industrially developing countries has been higher
in wasting costs due to the conservative recording
of inappropriate health and safety situations and,
subsequently, more occupational accidents.

In Iran, the occurrence of occupational
accidents also incurs many costs. The victims, their
families, employers, and society bear the costs.
These costs are sometimes presented in various
divisions: direct and indirect costs and insurance
and non-insurance costs. Direct costs include the
absence of injured workers, medical costs, physical
damage to equipment, and the like. Indirect costs
include costs such as overtime and administrative
staff costs. Meanwhile, the most critical part of these
costs is prominently related to people. However,
even though most studies consider and report
economic losses of billions caused by accidents to
industrial equipment and facilities, these costs are
still elevated.

Investigating  statistical data related to
occupational accidents leading to death in three

years by Mohammadfam et al. (2003 AD) indicated
the number of damages caused by these unfortunate
accidents to be high (roughly 777 billion Rials).
Also, investigating the lost costs resulting from
occupational accidents in Iran in 2012 indicated
that a significant economic burden of about 950
billion Rials was imposed on the country’s economy.

Furthermore, many studies show that the costs
of accident are much higher than prevention.
However, due to the lack of an accurate recording
of accident prevention costs, many authorities
cannot understand the amount, importance, and
benefits. They often consider health and safety costs
only as direct costs of accidents. Therefore, precise
and targeted decisions are not made in this area.
This is even though important to know the nature
and dimensions of economic losses in the safety
category is essential for industry risk management.
However, in many industries in Iran, there is no
particular awareness of the nature and dimensions
of safety costs, and the occurrence of numerous

( Records discovered through searches in databases (n=575) )

Y

( Records that have been duplicated in more than one database (n=415) >

A 4
( Records Screened (n=160) )

Y

Records Excluded (n=94)
e Imrelevant articles
e Articles with unrelated languages

( Full-text articles evaluated for eligibility (n=66) )

Y

[———————> .

Full-text articles Excluded (n=47)
Non-original articles
e Poor quality articles

( Included > ( Eligibility > ( Screening ) ( Identification >

( The studies that were considered for this review (n=19) )

Fig. 1: General process of searching and selecting articles
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accidents causes the loss of many costs.

Therefore, considering the significant financial
burden of accidents, it is recommended to estimate
the number of costs to prevent and attempt
to reduce them. In addition, the review of the
previous studies by researchers indicates that no
review study in this field was found. Thus, this
study aimed to review the studies conducted on
safety economics and the costs of accidents in Iran
from 2000 to 2021.

2. MATERIAL AND METHODS
2.1 Search strategy

This study’s authors used eight reliable
databases “Embase”, “Web of Science”, “Magiran’,
“SID”, “IranDoc”, “Google Scholar”, “PubMed”, and
“Scopus” to review related articles. These databases’
research articles published in Persian and English
were extracted from 2000 to 2021. The keywords
“Accident”, “Occupational Accidents”, “Accidents

Costs”, “Direct Costs”, “Indirect Costs”, “Cost of

quality of life”, “Insurance Costs”, “Non-insurance
costs”, and “Iran” were used to search for related

articles in the mentioned databases.

2.2 Study selection

The authors reviewed the obtained results
independently and screened eligible articles for
full-text review. The studies included in this

study specifically investigated the issue of safety
economics and the costs of accidents in Iran
between 2000 and 2021. On the other hand, non-
research articles such as authors’ notes, editorials,
common texts, letters to the editor, and articles not
written in Persian and English were excluded. Fig. 1
shows the general process of selecting articles.

2.3 Extracting data and evaluating the quality of
articles

In order to extract data, the authors used a form
that contained information such as the authors’
names, study design, and the year of publication. In
addition, the Joanna Briggs Institute (JBI) checklist
was used to measure the quality of articles. Besides,
the Preferred Reporting Items for Systematic
Review and Meta-Analysis Protocol (PRISMA-P)
was also used in this review study.

3. RESULTS AND DISCUSSION

For the final review, 19 studies were selected,
among which ten studies (52.6%) were cross-
sectional, three studies (15.8%) were case studies,
and six studies (31.6%) were other types of design
studies (Table 1). Among these studies, 11 (58%) in
the traffic transportation industry and eight (42%)
in other industries have investigated the number of
costs incurred due to accidents. Fig. 2 clearly shows
that the published studies related to the costs of

= Traffic transportation industry = Oil and gas industry

Cement industry

m Other industries

= Pharmaceutical industry

= Construction industry

= Mining industry

Fig. 2: Distribution of studies based on the type of industry in terms of percentage (2000-2021)

Journal of Health and Safety at Work 2023; 12(4)

705




Y. Mehrifar et al. / A Review of Safety Economics Studies...

wn

]

2

-

1l

«<

St

=]

I

-3

=

=

=]

z
P D L O PO P DO
PP LTLFES S
AT AT AT AT AT AR AT AT AT AR A

v

Year of publication of articles

Fig. 3: Distribution of published studies based on the year of publication (2000-2021)

accidents in transportation are much more than in
other fields.

In other words, in many other industries,
specifically high-risk industries, the costs of
accidents have not been investigated as much as
they should be.

The investigations’ results in the traffic
transportation industry indicate irreparable costs
to Iran’s economic situation and GDP. Notably,
most of the studies conducted in the traffic
transportation industry have been conducted only
in the field of investigating the costs of accidents in
the road transportation industry, and no study has
been performed in Iran regarding rail, air, and sea
transportation.

Among reviewed studies, six (31.6%)
investigated the countrys general data, and 13
(68.4%) investigated data taken from a specific
organ or organization such as hospitals or the
Ministry of Health and Medical Education
(MOHME). Meanwhile, most information was
obtained from the Ministry of Cooperatives,
Labor and Social Welfare and the Social Security
Organization’s data.

According to Table 1, most data received to
conduct the current research in this field has
been annual. For this reason, most studies have
examined annual data (11 studies, 58%). Six studies

706

(31.6%) have also investigated the data of several
years (mainly 2-year data). In order to estimate the
costs of accidents, researchers have used different
methods to check the data, and the willingness to
pay method has been used the most in studies (three
studies, 15.8%). In eight studies (42%), without
mentioning the number of accidents, injuries, or
cases leading to death, the articles investigated
the cost of the causes of accidents. In the other 11
studies (58%), the number of investigated incidents
was mainly mentioned. In order to more accurately
estimate the wasted costs and identify the paths of
wasted costs, it is necessary to gather complete and
detailed information.

Most notably, among these 19 studies, nine
(47.4%) only investigated and expressed the total
costs, and six (31.6%) investigated and expressed
the direct, indirect, and total costs separately. In
the studies that investigated direct, indirect, and
total costs separately, indirect costs were estimated
to be higher than direct costs in three studies. In
the other three studies, direct costs were higher
than indirect costs. All costs, including direct and
indirect costs, are considered to estimate the costs
of accidents. In order to understand these costs
correctly, researchers need to state these costs
separately in the investigations.

Opverall, these studies revealed that occupational

Journal of Health and Safety at Work 2023; 12(4)
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accidents in various fields, including traffic
transportation, impose a heavy economic burden
on society and cause significant damage to Iran’s
GDP. In addition, the growing trend of publishing
articles in Iran on safety economics and the costs of
accidents also shows the importance of finding this
issue. As shown, from 2010 onwards, mainly from
2014 to 2017, the number of studies in this area has
increased exponentially (Fig. 3).

4. CONCLUSION

The current review showed that the research
conducted on the costs of transportation accidents
was much higher than in other fields in Iran. On the
other hand, the research findings indicated that the
accidents in Iran’s industries caused considerable and
variable damages (0.03-6.46% of the GDP) annually.
Since the costs of prevention are much lower than the
costs of accidents, by taking appropriate measures

Journal of Health and Safety at Work 2023; 12(4)

and implementing relevant work instructions, as well
as investing in the health, safety, and environment
management system, the economic burden caused by
these accidents can be reduced.

On the other hand, in many other industries,
mainly high-risk industries, the costs of accidents
have not been studied as much as they should be. In
addition, due to the lack of studies conducted in Iran
on this issue in many industries, the existence of a
large study gap, and the use of various information
sources (the Social Security Organization and
MOHME) to collect information, the present study
encourages researchers to conduct more research
using the most comprehensive information sources
available.
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HSE = Environment, health, and safety; IRR = Internal Rate of Return; WTP = Willingness To Pay; Iran MHS = the Iranian Mental Health Survey; RTIs = Road Traffic Injuries.
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