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Medical centers play an important role in crises and disasters. These centers must be able to
adapt quickly to catastrophic events such as natural and man-made disasters because the
number of deaths and injuries caused by disasters is affected by the way the medical centers
provide services to the people. Therefore, ensuring the proper functioning of the medical
centers in crisis situations is an important issue. The main purpose of this article is to design
a comprehensive resilience model of medical centers by identifying the factors affecting the
resilience of these centers. Our approach to the improvement of the performance of the
medical centers has been modeling it from the perspective of resilience engineering.
Therefore, in this study, the opinions of 12 experts, including managers and staff of Mashhad
University of Medical Sciences, have been used and interpretive structural modeling
technique has been implemented. According to the literature review, factors affecting the
resilience of health centers include the hospital layout, education, transportation system,

Keywords: communication system and information technology, capacity and facilities, accountability,
Resilience, Crisis, Health coordination, logistics and suppliers, as well as human capital and management system. The
centers, Communlca_tlon results of this study show that the communication system and information technology is the
system and information key leading factor in the resilience of this medical center. The results of the present study are
technology, Interpretive expected to be used by the managers and decision makers in the field of health for better
structural modeling planning.

Extended abstract
1. Introduction

Resilience is the ability to successfully adapt to Therefore, this research has  been
threatening conditions, i.e., positive adaptation in implemented with the aim of making the health
response to adverse conditions. It is one of the and treatment centers of Mashhad University of
protective factors that play an important role in Medical Sciences more resilient by using
people's success and getting out of adverse and interpretive structural modeling technique.

threatening conditions (Pur Afzal et al., 2014).
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2. Research Methods

In the first stage, after reviewing the literature and
the background of the research, 10 effective
factors in the evaluation and analysis of resilience

experts. To fill out the questionnaire, 12 experts
familiar with the research subject with at least
five years of related work experience were asked

structure in health and treatment centers were
identified and adjusted using the opinions of

to answer the questions of the questionnaire.

3. Results
Table 1 Factors affecting resilience of healthcare centers
Row Factors Sources

(Fallah Aliabadi et al., 2020)

1 Layout and safety of the hospital structure (Organizations JCoAoH., 2015)

(Aheste et al., 2019)
2 Education, research and culture building (Fallah Aliabadi et al., 2020)
3 Transportation system (Reggiani et al., 2015)

(Longstaff &Yang, 2008)
(Safari et al., 2006)
(Paton et al., 2000)

4 | Communication system and information technology

Capacity and facilities

5 (Aheste et al.,2019)
I'™ . " 1 (Shabani kia et al., 2017)
6 Responsiveness (McEntire, 2015)
pﬁ L IFaL 7 i (Lutar et al., 2000)
7 Coordination ;o | (Marshall et al., 2015)
o 3 | (Burns, 2015)
8 Loglstlciand SUﬂ)hel’S -TARY (Bourlakis et al., 2011)
(Olu, 2017)
: (Aheste et al., 2019)
o Fluman cepitAe (Noruzi et al., 2019)
(Lee et al., 2013)
10 Strong management and leadership system (Olu, 2017)

(Aheste et al., 2019)

Table 2 Structural self-interaction matrix of resilience factors in health and treatment centers
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Table 3 Primary accessibility matrix of resilience factors in health and treatment centers

Factors
Layout and safety of the hospital structure
Education, research and culture building
Transportation system
Communication system and information technology
Capacity and facilities
Responsiveness
Coordination
Logistics and suppliers
Human capitals
Strong management and leadership system

Table 4 Final accessibility matrix of resilience factors
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12 3 4 5 6 7 8 9 10
111 0001 10 1
01 0001 101 O
001 001 0 1 0 O
010111110 1
11 0 01 11000
0 00 001 0 0O0 O
001 001 1 10 1
101 0001 10O
000001 01 1 O
011011011 1

in health and treatment centers

Factors 12 3 45 6 7 8 9 10
Layout and safety of the hospital structure 11101 1 1 11 1
Education, research and culture building 111011111 1
Transportation system A 1110111111
Communication system and information technology 11 1 1 1 1 1 1 1 1 1
Capacity and facilities k #1 11011111 1
responsiveness /0, 0/0 0 01/ 0/ 0 0 O
coordination 111 0/1 11111
Logistics and suppliers r, 1/1101 11111
human capitals el Tl 0111111
Strong management and leadershipsystem 1 /1 1 0 1 1 1 /1 1 1
Table 5 Leveling of resilience factors in health and treatment centers
Factor output set input set " Collection of subscriptions | level
1 1,2,356,7,89,10  1,2,3,4,5,7,8,9,10 12,3,5,7,8,9,10 2
2 1,2,356,7,89,10  1,2,3,4,5,7,8,9,10 1,2,3,5,7,8,9,10 2
' ~ " - —
3 1,2,356,7,89,10 1234578910 1,2,3,5,7,8,9,10 2
! | b

4 1,2,3,5,6,7,8,9,10 4 4 3

5 1,2,356,7,89,10 | 1,2,3,4,5,7,8,9,10 1,2,3,5,7,8,9,10 2

6 6 1,2,3,4,5,7,8,9,10 6 1

7 1,2,35,6,7,89,10 1,2,3,4,5,7,8,9,10 1,2,3,5,7,8,9,10 2

8 1,2,356,7,89,10  1,2,3,4,5,7,8,9,10 1,2,3,5,7,8,9,10 2
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9 1,2,35,6,7,89,10 1,2,3,45,7,89,10 1,2,3,5,7,8,9,10 2

10 1235,6,7,89,10 1,2345,7,8,9,10 1,2,3,5,7,8,9,10 2
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Figure 1 ISM model of resilience factors in healthcare centers

4. Conclusion
The purpose of this research was to identify and

analyze the model of resilience in healthcare
centers of Mashhad University of Medical
Sciences. According to the research literature and
experts' opinions, 10 main factors were
confirmed and selected for this research. Then, to
analyze the relationships between them and
present their structural model, an interpretive
structural modeling was used. According to the

analysis, "communication and information
technology system” has the most impact on
resilience in health and treatment centers.

By improving the status of communication and
information technology systems in medical
centers and upgrading this level of the model,
these centers are able to improve the layout and
safety of the educational, research, and cultural
structure of the hospital, the capacity and
facilities of the transportation, coordination,
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logistics and supplier system, and human capital.
In this way, they can provide a strong
management system. Also, the factor of
"responsiveness” has the most influence among
the other factors, which should be given serious
attention because all health systems are looking
for ways to respond better to their patients.
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