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ABSTRACT

Introduction: Occupational accidents are one of the most important risk factors for developing countries.
In addition to designing preventive measures to prevent accidents, comprehensive research of accidents
is considered as an undeniable necessity to reduce the risk of accidents. Thus, the first step is to find the
root causes of their occurrence, which will certainly be possible with the use of appropriate techniques.

Material and Methods: In this study, first, the appropriate criteria for designing the accident analysis
method were collected. In the second step, commonly used techniques were collected through known
databases. In the third step, the collected techniques were scaled based on the selected criteria using
the TOPSIS method, and ultimately, the new method (FAM) was developed. Finally, by analyzing three
different accidents with the developed technique and four other common techniques, as well as using the
ANP method, the developed technique was tested and confirmed.

Results: Based on the studies conducted to identify appropriate criteria for comparing accident analysis
techniques, finally 6 criteria were selected for to be used in the study process. According to the findings,
the FAM method with a normal final weight of 0.2684 was considered the priority in occupational accident
analysis.

Conclusion: The output of this study was the introduction of the FAM technique. Using the strengths of
the four techniques and covering their weaknesses, this technique can help identify and determine the
causes of accidents graphically, systematically, and by minimizing the work attitude of analysts at three
levels
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1. INTRODUCTION

The increasing growth of industries and the
degree of complexity as well as the assignment of
huge amounts of critical work to human beings
have all made accidents as one of the most frequent
phenomena in recent decades. Although it is still
impossible to measure all aspects of human costs,
some aspects are measurable. Statistics show that
about 317 million accidents happen worldwide each
year, killing nearly 2.78 million people. According

to estimates made by the International Labor
Organization (ILO), the economic cost of accidents
and occupational diseases is 4% of countries’ gross
domestic product (GNP). Accordingly, this cost
has been more than $ 17 billion for Iran.
Therefore, the necessity of controlling and
reducing the risk of occurrence and severity of
accidents have already been clear. The inability
to identify and prevent all possible and existing
hazards and the limitation of various resources
* Corresponding Author Email: mohammadfam@umsha.ac.ir needed to identify and eliminate those hazards,
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despite the goal of achieving zero accidents, have
made it virtually impossible to achieve such safety
aims in practice. For this reason, safety science
must go to both active and passive approaches at
the same time.

One of the key steps in the research process
is to find the root causes. By enabling the
determination of the type and level of impact of
the causes of accidents and enabling the design and
implementation of corrective measures, accident
analysis can enable management to take optimal
measures (including multiple corrective options)
following the conditions of the industry and
organization. This will be only possible by using
appropriate techniques.

Currently, several methods have been
introduced for this purpose. Each technique has
its own strengths and weaknesses. Organizations,
therefore, must choose the optimal analysis method
by defining and determining the appropriate
criteria. The main purpose of this study was to
develop a method for the analysis and investigation
of accidents that can use the strengths of several
techniques and cover their weaknesses.

2. MATERIAL AND METHODS

In this study, the following steps were made
to develop appropriate techniques for accident
analysis:

1- Collecting and selecting evaluation criteria
of accident investigation: In this study, first, the
appropriate criteria for designing an accident
analysis method from different sources were
collected and screened based on the opinions of
eight relevant experts.

2- Identifying widely used and appropriate

techniques in the field of occupational accident
investigation: In the second step, common and
widely used techniques in the field of occupational
accident investigation were collected. To identify
these techniques, the search of articles with
appropriate keywords was used in known databases.

3-  Selecting appropriate techniques for
developing the final selected technique: The
collected techniques were identified based on the
selected criteria using one of the multi-criteria
decision-making methods (MADM), i.e. (TOPSIS)
scoring, and the techniques that had the highest
score in the selected criteria were identified.

4- Technique development: In this step, by
carefully examining the four selected techniques in
the third step and studying their working methods,
reviewing articles related to incident analysis
(which used the mentioned techniques) and finally,
collecting the opinions of experts, the strengths
and weaknesses of the selected techniques were
identified. Consequently, a new technique was
designed. The advanced technique was called the
Fault Analysis Method (FAM).

5- Testing and technical certification: In this
step, the technical capability of covering selected
criteria used in designing the technique using the
method (Analytical Network Process -ANP) was
determined by analyzing three different accidents
using the selected technique and four other
techniques. Finally, these abilities were compared
with the ability of other techniques, and ultimately
the ability of the selected technique was confirmed.

3. RESULTS AND DISCUSSION
Based on the studies conducted to identify
the appropriate criteria for comparing accident

Table 1: The results of the sample-t-test

Criteria

Requires specialized software

The time required for analysis and analysis

Graphics (C1)
Cost of analysis and analysis
Reliability (C4)
Requires specialized training (C6)

Comprehension (C3)

Depth of analysis and analysis technique (C2)

Avoiding Taste (C5)
Easy to use
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The value oft  Average  P-Value ‘
0.734 3.100 0.481
1.814 3.550 0.055
2.124 3.750 0.040
0.704 2.900 0.681
3.592 3.950 0.000
2.206 3.550 0.048
4.951 4.500 0.000
4.524 4.450 0.000
4.021 3.800 0.001
1.652 2.950 0.163
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investigation techniques, 10 criteria were identified
of which six criteria were selected to be used for the
purpose of the study. The results of sample-t-test
analysis are listed in Table 1 based on the opinions
of eight experts at a 95% confidence level.

In this step, appropriate and widely used
techniques in the field of occupational accident
investigation were identified. Using the TOPSIS
method and six criteria, four techniques (Tripod_J,
CBA, SCAT, and ECFC) were selected as the
main basis for the development of indigenous
techniques. Then, by examining the strengths and
weaknesses of the four mentioned techniques, the
FAM technique was developed.

In the next step, three different occupational
accidents were selected to analyze and compare the
five mentioned techniques. Criteria for selecting
three accidents were different types of industry
(construction incident, process, and mineral),
having a variety of consequences (focusing on
human, economic, environmental, political, and
social consequences) and the level of cooperation
of companies and organizations, as well as
having access to the data of occurred accidents.
The selected experts then analyzed the selected
accidents separately with five techniques.

According to the finding of the study, the
FAM method with a normal final weight of 0.2684
had the priority in the analysis of occupational
accidents. The second and third ranks were
assigned to the two techniques of TRIPOD-f and
SCAT, respectively.

Choosing the right technique for rooting out
the causes of accidents is one of the main challenges
in accident research. On the other hand, selecting
the wrong technique can lead to identifying causes
incompletely, identifying wrong causes, wasting
financial resources, wasting time, and investing
in the wrong path. The most important criteria
identified in this study were the ability to identify
the causes, the cost of analysis, and the time
required, respectively. Numerous similar studies
have tried to use the appropriate criteria.

In the present study, the ANP method was used
to classify and select the appropriate technique. In
many similar studies, the same technique has been
used to compare and select the optimal technique.

As mentioned above, four techniques used to
develop the FAM technique included TRIPOD-f,
SCAT, ECFC, and CBA methods. In six similar
studies, TRIPOD-f was considered as one of the
selected techniques. This was repeated three times
in the ECFC technique, two times in the SCAT
technique, and two times in the CBA technique.
This indicates the capability of these techniques
and indicates that they are common in the analysis
of accidents.

The output of this study was the FAM technique.
Using the strengths of four techniques and covering
their weaknesses, this technique can analyze
graphically (strengths of TRIPOD-B, ECEFC,
SCAT techniques) and systematically (strengths of
CBA, SCAT techniques), and it can minimize the
taste of analysts (strengths of TRIPOD-f3, SCAT
techniques) at three levels (TRIPOD-B, SCAT
techniques) to identify and determine the causes of
accidents.

4. CONCLUSIONS

The output of this study was the FAM technique.
Using the strengths of four techniques and covering
their weaknesses, this technique can analyze
graphically (strengths of TRIPOD-B, ECEFC,
SCAT techniques) and systematically (strengths
of CBA, SCAT techniques), and it can minimize
the taste of analysts (strengths of TRIPOD-B,
SCAT techniques) at three levels (TRIPOD-B,
SCAT techniques) to identify and determine the
causes of accidents. Moreover, the lack of need for
specialized software, studying speed, and also the
low cost of analysis are the other advantages of the
selected technique.
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