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Abstract

Background and Objective: The main index in resilience engineering is the
management commitment index. This study implemented a semi-
quantitative risk assessment method based on the fuzzy hierarchical
analysis method for the management commitment index to evaluate the
resilience level of two selected hospitals.

Materials and Methods: First, evaluation tools were designed, and their
validity was determined. They included a 17-question hierarchical analysis
questionnaire, a four-question management commitment risk assessment
form, and a two-question integrated management commitment risk
assessment form with safety, health, and environment. They were then
distributed at Al-Ghadir Hospital in Tabriz and Khatam Al-Anbia Hospital
in Bandar Abbas (affiliated with Faraja) and analyzed with relevant
statistical methods.

Results: The evaluation of the fuzzy hierarchical analysis questionnaire
showed that the level of resilience had increased from 15.25 in 2018 to
36.37 in 2019. Additionally, the levels of social readiness, sharing, and
resilience risk were 0.97, 0.17, and 0.03 in Al-Ghadir Hospital and 0.96,
0.11, and 0.04 in Khatam Al-Anbia Hospital, respectively. Moreover, the
cumulative readiness value of management commitment based on safety,
health, and environment in these two hospitals was 0.81 and 0.74,
respectively.

Conclusion: Based on the results, it is suggested that the selected hospitals
focus on the effective parameters introduced in the evaluation tools of this
study to increase their resilience level.
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Extended Abstract

Background and Objective

The concept of resilience has been introduced in
relation to health care systems around the world
since 2014. Blanchet et al. have identified three
stages of absorption, adaptation, and transformation
in relation to the resilience of these systems [1].
Rangachari et al. classify this concept into three
interconnected levels: individual, team, and
organizational, with each level playing a role in
prediction, response, and recovery [2]. Shirali et al.
also introduces the main components of resilience
engineering in four levels of prediction, monitoring,
response, and learning. The first level is the
predictive factor. Therefore, providing models for
assessing the level of resilience risk in hospitals is
practical for examining and changing their
readiness level [3]. In studies on resilience
conducted in health care systems around the world,
specific indicators and sub-indicators are defined.
Therefore, determining a specific set of parameters
and their framework in one or more defined
indicators is essential [4, 5]. It should be noted that
resilience indicators in different systems are
variable. Therefore, it is recommended to
determine the dominant indicator in assessed
systems [6-12]. In this study, two semi-quantitative
risk assessment methods were designed based on
fuzzy  hierarchical analysis and  checklist
assessment to determine the level of resilience in
two command and control medical centers in Iran
in 2021. The weaknesses of these centers were
identified and appropriate solutions were adopted
by relevant managers based on this assessment.

Materials and Methods

This research was a cross-sectional study in 2021
with the aim of providing a model for assessing
semi-quantitative risk in examining the level of
resilience in two selected Faraja hospitals
(Command of the Islamic Republic of Iran Police),
including Alghadir Hospital in Tabriz and Khatam-
al-Anbiya Hospital in Bandar Abbas. For this
purpose, a method for assessing semi-quantitative
risk in determining the level of resilience of medical
centers based on a fuzzy analytic hierarchy process
approach was designed and implemented in the
two aforementioned hospitals. Then, a four-
question risk assessment form regarding resilience
level and a two-question form regarding
comprehensive resilience with safety, health, and
the environment were distributed in the two target
hospitals.

In this study, in presenting the model, the proposals
of a team of experienced risk assessment evaluators
in West Azerbaijan Province and prioritization of
the indicators by them were used. Based on this, by
reviewing the texts related to the subject of
resilience engineering, the predominant parameters
(indicators and sub-indicators) were identified. The
investigation of the defined parameters in various
studies is provided in Table 1.

After determining the parameters, prioritization was
done by the opinion of five expert individuals. The
experts' opinions were examined using Kendall's

coefficient of concordance method to verify their
non-randomness.

In the next step of the study, the results obtained
from the previous step were used in the framework
of parameterization in two sections of resilience
and comprehensive resilience with safety, health,
and the environment. In this regard, the objectives
of the second and third steps were achieved. In the
analysis of the data obtained from these two risk
assessment forms, a type of fuzzy inference system
was used, in which the cumulative resilience level,
the common resilience level, and the cumulative
risk level of resilience deficiency were obtained, so
that the probability of the occurrence of at least one
of the sub-indicators, or namely P(AUBUCUD), was
considered as the cumulative resilience level.
Furthermore, the common resilience level was the
same as the probability of the occurrence of all four
sub-indicators, or namely P(ANBNCND). The
cumulative risk level of resilience deficiency was
also the probability that none of them occurred; in
other words, the cumulative risk level of resilience
deficiency was the same as the empty probability.

Results

Prioritization of variables by the expert team and
evaluation of the scores based on the PARTo
approach showed that the management and
leadership index is the predominant parameter.
Accordingly, the questionnaires were designed. In
this study, the value of the test statistic or Kendall's
coefficient of concordance is 0.884.

The results obtained from questionnaire 1 (which is
based on the fuzzy analytic hierarchy process
approach) are mentioned in Table 2. In this table,
the row weight of the expert based on two variables,
the level of education, and the work experience of
the participant, is obtained.

The results of the risk assessment forms are also
examined in three ways: cumulative resilience
level, common resilience level, and cumulative risk
level of resilience deficiency for two hospitals,
namely A1 to A3 and B1 to B3, are mentioned in
Table 3.

The findings of the resilience level assessment in the
commitment dimension combined with safety,
health, and the environment also indicated that the
cumulative readiness level is higher than the
cumulative risk level.

Discussion

In this study, a novel model for assessing the level
of resilience was designed in two respects. In the
study of Genti et al. [15] in 2021, a five-option
Likert-based questionnaire was used to assess the
level of resilience in two hospitals in southern Iran;
however, in this study, a fuzzy analytic hierarchy
process approach was used to compare the
resilience level of two consecutive years, 1398 and
1399.

In 2020, 13 resilience domains were evaluated
using the fuzzy analytic hierarchy process in three
industries to determine the highest and lowest
weights from the examined set; however, in this
study, 17 resilience sub-indicators belonging to
eight main indices were compared for the two
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mentioned years quantitatively to assess the
quantitative change in resilience in the examined
hospital. The second innovation of this study is that
in the risk assessment questionnaires and forms, the
management commitment index is considered the
predominant indicator, and the assessment
questions are designed based on this principle. In
the automotive industry in 2020, management
commitment had the highest weight. This index also
had the highest weight in other industries, such as
the airports of Iran in 1400, in the study of Azari et
al. [16]; therefore, by evaluating the weights of the
indicators and  selecting the management
commitment as the main indicator, they are
consistent.

The establishment of management systems variable
was also examined in the risk assessment form of
combined management commitment with safety,
health, and the environment, in the study of
Azadian et al. [17] in 2016. This variable refers to
the necessity of establishing SHAS (occupational

safety and health assessment set) systems in
enhancing the level of resilience. Four variables
were also used in the resilience risk assessment
form. Human resource provision is one of these
variables; therefore, it is recommended that the
crisis manpower recruitment process be altered. It
is suggested that in future studies, unlike the present
study, which was based on expert opinions, the
definition of resilience level should be based on
statistics and quantitative equations.

Conclusion

The assessments in the two target hospitals
indicated a high and satisfactory level of readiness;
furthermore, the readiness level in one of the
hospitals in these two years, which were studied,
has increased. Considering this, the focus on the
defined parameters of resilience in this study and
other studies leads to an increase in the readiness
level of hospitals in crises.
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