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Abstract

Background and Objective: Anesthesiologists are exposed to significant risks
due to advancements in the techniques of anesthesia and surgery, the
emergence of modern equipment and drugs, as well as increased
responsibilities and expectations. Therefore, the present study aimed to
provide a model for assessing the risks and hazards existing in this profession.
Materials and Methods: This is a descriptive study. Initially, various sources,
including interviews with three experts and reviews of articles, were used to
extract occupational risks in the field of anesthesiology. Subsequently, the
study criteria, including consequence, probability, and exposure, were
determined, and the weighting of these criteria was calculated using the
Analytic Hierarchy Process (AHP) method. Finally, the prioritization of
different risks was determined using the combined compromise solution
(CoCoSo) method.

Results: Based on the weights of criteria using the AHP method, consequence
with a weight of 0.43 was the most important criterion, while exposure with
a weight of 0.27 was the least important criterion in this study. Furthermore,
among the investigated risks, inhaling anesthetic gases while wearing a mask
and filling a vaporizer (R5) was selected as the most dangerous risk, followed
by skin contact with scrubs or blood, patient's secretions, and infected tissues
(R1), as well as needle sticking during venipuncture and patient's spinal
anesthesia (R12), which were selected as the second and third most
dangerous risks in anesthesiology, respectively.

Conclusion: In this study, the consequence was identified as the most
important criterion, and the risks of inhaling anesthetic gases during mask
ventilation and filling the vaporizer were determined to be the most
significant occupational risks in anesthesiology. Furthermore, it was
established that the proposed method can be used for risk assessment and
prioritization of occupational hazards in anesthesiology and other
professions.

Keywords: AHP method, Anesthesiology, CoCoSo method, Fuzzy logic, Risk
assessment
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Extended Abstract

Background and Objective

The occurrence of accidents and occupational
diseases imposes significant costs on various
organizations and can have direct and indirect
severe effects on the lives of workers and their
families [1-3]. Moreover, these incidents are
considered the third leading cause of mortality
globally, resulting in a loss of approximately 2.1
trillion dollars [4, 5].

Despite conservatively reporting occupational
accident data in developing countries, the actual
costs associated with occupational incidents in
these countries surpass those of developed nations
[6, 7I. In Iran, the occurrence of occupational
accidents incurs substantial costs, impacting
victims, their families, society, and employers the
most [8-15].

Among these professions, anesthesia is associated
with significant risks due to advances in anesthesia
and surgical techniques, the emergence of modern
equipment and newer drugs, as well as increased
responsibilities and  expectations [16, 17].
Professionals in this field are exposed to numerous
hazards during their duties, and even a simple
needle from an unknown source can induce severe
anxiety and fear among these individuals. The
health of those employed in this field is significantly
affected by occupational and social pressure in
their work and personal lives [18].

Given the aforementioned, and to improve the
quality of care, enhance communication between
hospital staff and patients, as well as reduce
complaints related to medical errors, minimizing
potential risks in this profession is of paramount
importance [19-21].

Risk assessment involves the process of identifying
potential risks arising from hazards and
determining their acceptability, as well as
forecasting the severity and probability of an
incident before it occurs [21, 22]. Different
qualitative or quantitative methods can be
selected and utilized to assess risks in various
occupational settings [23]. Traditional risk
assessment methods have several drawbacks,
particularly in the Fine-Kinney method, where
individuals' perspectives are measured using pre-
defined tables and values, which may not fully
reflect  human  thought  processes  [24].
Additionally, the use of the traditional Fine-Kinney
method can lead to increased ambiguity and
uncertainty [25-29].

Therefore, a comprehensive study on risk
assessment of anesthesia hazards using the
combined AHP-CoCoSo method in a fuzzy
environment has not been conducted to date. For
this reason, this study aims to propose a combined
method for evaluating occupational hazards in the
field of anesthesia.

Materials and Methods

This study is a descriptive study. This section
provides a combined occupational risk assessment
model using the Analytic Hierarchy Process (AHP)
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and combined compromise solution (CoCoSo)
methods. Risks in the anesthesia profession were
extracted by reviewing various sources, including
articles, interviews with three experts, and
individuals working in this field. After reviewing 22
risks, they were selected and included in the study.
Given the limitations of the traditional Fine-Kinney
method, in the second stage, the qualitative scores
for each of the hazards were determined using the
linguistic terms of the three experts and a fuzzy
seven-point spectrum. Subsequently, following the
fuzzification of the qualitative values, the weights
of the severity (C), probability (P), and exposure
frequency (E) criteria were calculated using the
AHP method. The prioritization of risks was then
performed using the CoCoSo method. The methods
used in this study will be briefly described.

The traditional Fine-Kinney method was introduced
by Kinney in 1976 [30]. This method employs three
criteria, C, P, and E, to assess various risks. By
combining these criteria, the Risk Priority Number
(RPN) will be calculated. The scale for these three
parameters is displayed in Table 1, and the
interpretation of RPN is presented in Table 2.
Yazdani et al. introduced the CoCoSo method for
ranking and prioritizing various options in 2019
[31, 32]. The combined compromise solution
(CoCoSo), known by its abbreviated form, is a
Persian translation of the combined compromise
solution. This method, also suitable for evaluating
and prioritizing hazards, attempts to rank options
based on higher priority using three distinct
functions [33].

The AHP method is a multi-criteria decision-
making method introduced by Thomas Saaty [34].
The AHP is a multi-criteria decision-making
method for weighting criteria and selecting the
optimal option based on pairwise comparisons.
This method focuses on determining the weight of
criteria and prioritizing options using expert
perspectives (Table 3).

By converting the qualitative risk matrix values into
a fuzzy decision matrix using the values in Table 4,
the various risks were prioritized after
defuzzification based on the values in this table.

Results

First, the criteria weights were determined using the
AHP method. The results of weight determination
using this method indicate that the criterion of
severity is the most important criterion in the
current study. Additionally, the criteria of
probability and frequency were the second and
third most important criteria in this study,
respectively (see Table 5).

After calculating the criteria weights, the CoCoSo
method was used to prioritize various risks and
determine the most important hazards in the
anesthesia profession. These values are reported in
Table 6. Based on the results obtained from weight
determination using this method, it has been
specified that inhaling anesthetics during mask
ventilation is the most dangerous risk in the
anesthesia profession. Furthermore, contact with
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sodalime or inhaling vapors emanating from it
represents the least risky aspect of this profession.

Discussion

Using risk assessment methods, risk reduction
measures should be prioritized, and necessary
resources should be allocated [36, 37]. The study
by Kuleshov et al. assessed the severity of the
consequences of an incident as one of the
components of occupational risk, emphasizing the
severity of the incident as the primary element in
assessing occupational hazards [38]. The results are
consistent with the present study. In this research,
weights were allocated to the parameters of
severity, probability, and exposure frequency. In
line with the current study, their results indicated
the higher importance of the severity criterion
compared to the other two criteria [35].

In the study by Berry et al., anesthetic gases were
introduced as the most significant chemical hazard
in the anesthesia profession, which aligns with the
results of the present study [39]. Additionally, in the
study by Andrade et al., it was indicated that
chronic exposure to anesthetic gases may lead to
issues such as headache, nausea, drowsiness,
fatigue, and irritability [40]. Furthermore, a study
conducted in  Turkey among  anesthesia
professionals showed that 82% of them can smell

anesthetic gases, indicating the significance of
anesthetic gases in the anesthesia workplace and
reaffirming the results of the present study [41].
The respiratory system, digestive system, and skin
are the most vulnerable organs to anesthetic gases.
While the maximum allowable concentration of
anesthetic gases in the operating room is known,
their concentrations are usually not monitored and
may exceed the standard limit [42]. Although the
carcinogenicity of anesthetic gases for humans has
not been reported, their carcinogenic potential has
been identified in animal experiments [43]. Needle
stick injuries due to injury caused by the entry of
sharp objects during medical procedures and the
consequent introduction of biological agents into
the body can be a hazard for anesthetists, as
confirmed in many similar studies [44, 45].

Conclusion

The results of this study demonstrated that the
combined AHP-CoCoSo method can be used for
assessing risks and prioritizing occupational
hazards in the anesthesia profession. Additionally,
in this study, the severity criterion was the most
important, with the probability and exposure
frequency criteria being the second and third most
important criteria, respectively.
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