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Abstract

Keywords

Background and aims: The following study is aimed to assess the preparedness
of educational hospitals of Kurdistan’s University of Medical Sciences, using a Emergency conditions

self-designed questionnaire that measures the six factors of resiliency. Hospital

Methods: In this descriptive-analytical study, data collection was performed
through a self-designed questionnaire, covering six factors of resilience
engineering, the validity and reliability of the results were examined using CVR, Resilience engineering
CVI and alpha Cronbach. Data collection was done by using a questionnaire;

using the stratified sampling from four hospitals and the data analysis was

performed by SPSS.24

Results: The reliability analysis shows that the alpha coefficient (a = 0.98) has

an excellent internal consistency, and the CVI and CVR, were estimated at 0.78

and 0.97, respectively. From the 1211 subjects of the survey population, by

considering the inclusion study criteria, 118 were randomly selected through

stratified sampling. The results of the questionnaire’s analysis revealed that the Received: 2019/05/22
average factor score (SD) is as follows: Correct culture 42.54 (2.98), learning Accepted : 2020/06/08
culture 72.69 (3.45), awareness and opacity 34.61 (3.5), were assessed with the

highest score. The management commitment 25.66 (2.85) and preparedness

factor 119.93 (5.8), were in the range of moderate, and the flexibility factor

was 14.64 (2.12). The results of correlation show that there is a positive

and significantly strong relationship between the hospital resiliency and

demographic characteristics (age: r = 0.65, years of experience: r = 0.69, level of

education; r = 0.53, P-value < 0.001)

Preparedness

Conclusion: The years of work experience and level of education, play an
essential role in increasing the resiliency in hospitals. The hospital managers
should propose more guidelines for training and maneuvering in triage,
treatment, accident command, and decontamination priority
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EXTENDED ABSTRACT

INTRODUCTION

Iran is a disaster-prone country and one of the
world’s most vulnerable countries to accidents as well
as natural and human-made disasters. Iran is among
the ten accident-prone countries in the world. Out
of the 40 natural disasters worldwide, 31 have so far
occurred in Iran, which caused many injuries and
damages. Thus, any significant disruption of normal
operations caused by natural disasters, human events
or any sudden event, needs a systematic and immediate
action to deal with the condition. This condition is an
emergency situation. This situation may disrupt the
organization’s operation and seriously endanger the
human health, facilities and environment.

Hospitals have a vital role in providing all kinds
of medical services in emergency situations. The
increasing demand for services may saturate the
hospital’s capacity, depending on the incident’s extent
and nature. Providing services during the hospital’s
emergency, requires an effective crisis management. In
an unforeseen accident, meeting the perfect hospital
service, often requires the entire system to respond,
not only within the hospital, but also within the city.
Hospitals that are under the unforeseen pressure
of the unexpected events, both in peace and war
situation, will need to change the usual routine of the
hospital, to focus on specific activities and emergency
preparedness. In an emergency, the ability to maintain
the physical, managerial, equipment and human
resource’s structures in the hospital is essential (1).
Therefore, we must implement predictive programs
before the occurrence of emergencies, to face them
and to continue providing services.

One of the new approaches of safety management,
is the resilience engineering. In the studies of disasters,
resiliency is the ability to survive and cope with the
situation with minimal impacts and damages due to the
disaster. The scope of activity in resilience engineering,
includes three parts: the pre-event measures to prevent
any damage or the emergency preparedness, the on-
site measures to deal with the emergencies, and the
post-event measures to minimize the residual effects
of the disaster’s preparedness in similar situations. The
concept of resilience engineering from the Wood’s
approach is as follows: In the first step, the reaction
against trauma (impact) and returning to equilibrium
is done; in the second step, resistance to the pressures
is applied, in the third step, the resistance to fragility
increases, and finally in the fourth step, adapting to
the unexpected events is done by designing a plan.
Hollnagel & Woods (2006), builds the resiliency on
four principles: 1) ability to predict future events,
2) attention to critical issues, 3) ability to effectively
respond to emergencies and 4) desire and readiness to
acquire knowledge by learning from the favorable and
unfavorable experiences (2).

According to the studies, nine factors are used to
evaluate the resiliency level, including the management
commitment, learning culture, correct culture,
awareness, preparedness, flexibility, redundancy,
teamwork, and the defect tolerance (3). Hollnagel &
Woods (2006), introduced the first six factors as the
main factors affecting the resiliency (2). Azadian et
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al. (2014), used a 30-item questionnaire to assess the
four factors of the resilience engineering, including
the awareness, flexibility and learning culture in the
seven selected hospitals (4). In another study, Azadian
et al. (2016) validated a self-designed questionnaire
to assess the crisis management, based on the seven
principles of the resilience engineering in hospitals,
the reliability of which was examined by the internal
consistency reliability coeflicient, and the validity was
examined by exploratory and confirmatory analysis.
The result of their study was a 44-item questionnaire
(5).

The ability to cover all of the factors related to the
subjects under study, conveys the comprehensiveness
of the assessment tools. Studies have shown that
the researcher can make decisions based on the
expert opinions about the comprehensiveness of the
questionnaire, and can edit the questions accordingly.
This study is aimed to assess the preparedness of the
educational hospitals of Kurdistan’s University of
Medical Sciences, using a self-designed questionnaire.

METHODOLOGY

In this descriptive-analytical study, data collection
was carried out through a self-designed questionnaire
that covers six factors of the resilience engineering,
as follows: the management commitment,
correct culture, learning culture, awareness and
ambiguity, preparedness and flexibility. To prepare
a comprehensive questionnaire, 109 questions were
designed that were taken from the Shuang Zhong
(6), Shirali et al. (7), and some were collected by the
literature reviews and query experts. After editing the
items, deleting irrelevant and exerting suggestions on
the questions, the content validity of the questionnaire
was examined. There are multiple methods for testing
the content’s validity. For this study, we used a process
that involved empirical techniques to calculate the
Content Validity Ratio (CVR) and the Content Validity
Index (CVI).

The Content Validity Ratio (CVR), which measures
the essentiality of an item. In this study, all of the
questions were scaled based on the three-point Likert
scale, including: “item is necessary; “item is useful but
not necessary, and “item is not necessary.” Content
Validity Ratio was calculated using the equation (1):

=CVR (1

Where n is the number of experts indicating
an item as “essential” and N is the total number of
panelists. The CVR value varies between 1 and -1, and
a higher score indicates a greater agreement among
the panel members.

The Content Validity Index (CVI) was measured
through a questionnaire that contains three items
including, “relevance,” “clarity;’ and “simplicity.” This
item was scaled based on the four-point Likert scale.
Finally, the calculation of CVI was done through

equation (2):
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Table 1. Cut points of the questionnaire in six factors of resiliency and total resiliency

Factor Number of items Factor range
Preparedness 45 45-225
Management commitment 10 10-50
Correct culture 13 13-65
Learning culture 18 18-90
Ambiguity and awareness 10 10-50
Flexibility 6 6-30
Total Preparedness 102 102-510

Table 2. Results of the stratified random sampling

Population size " Ratio Sample size

Hospital 1 437 0.36 43
Hospital 2 151 0.124 15
Hospital 3 515 0.425 50
Hospital 4 108 0.089 10
Total 1211 1 118

* This study was conducted to the job groups of nurses, medicine and emergency medicine personnel.

>CVR @)
Rq

CVI =

Rq is retained questions, the CVI value ranges
from 0 to 1 where CVI > 0.79, the item is relevant,
between 0.70 and 0.79, the item needs revisions, and if
the value is below 0.70, the item is eliminated.

After the data collection from the panel members,
as well as calculating the CVR and CVI values,
102 questions were finally designed, including the
six factors of resiliency (number of questions), as
follows: the preparedness of hospitals, including the
building structure, facility, services, staff, resources
and reserves, safety, plans and programs, staff training
(n = 45), management commitment (n = 10), correct
culture (n = 31), learning culture (n = 18), awareness
and ambiguity (n = 10), and flexibility (n = 6). Criteria
for answering the questions are five-point Likert scale,
including: “Strongly agree,” “Agree,” “Neither agree
nor disagree;” “Disagree;” “Strongly disagree” with
scores of 5, 4, 3, 2, and 1, respectively.

To determine the reliability of the questionnaires,
it was randomly distributed among 20 subjects, and
the results were analyzed by using the Cronbach’s
alpha method. The alpha coeflicient for the six factors
of the tool is 0.83, suggesting that the factors have a
relatively high internal consistency because a reliability
coeflicient of .70 or higher is considered “acceptable”
in most social science research situations.

The questionnaire was designed, and the answer
range was based on the Likert scale. Then the cutting
points of each factor were determined as presented in
(Table 1).

This study was carried out in four hospitals.
Sampling from each hospital was performed by
stratified sampling. Inclusion criteria included the

y

staff with more than three years of work experience.
To determine the required sample size, was used the
equation (3). In this method, first, the total number of
study population was estimated, and then the sample
size was determined through the following equation:

B N*p*q*Z "2 3)
& A2(N—1)+Zz*p*q

Where N is the approximate number of the study
population, Z at 95/. confidence level is equal to 1.96,
P was 0.9, g was 0.1 and ¢ is the error value, which
is equal to 0.05, with this value, the sample size was
calculated equal to 118 people.

In this study, a stratified sampling method was
performed. Inproportiontothenumber ofthehospital’s
staff with the inclusion criteria, sufficient samples
were randomly selected and were asked to answer the
questions. In the next step, each factor was evaluated
by comparing the scores of the questionnaire with
their cutting point. The data analysis was performed
by SPSS (v.24). The quantitative variables of testing
for normality of the distribution was done using the
Kolmogorov-Smirnov test, and the frequency and
percentage of the demographic characteristics were
described using the descriptive statistics. The scores of
each factor and sub-factors were prepared using the
average and standard deviation. A correlation test was
performed to investigate the relationship between the
hospital resiliency and demographic variables.

RESULTS

In this study, a 102-item questionnaire was
designed, with the CVR and CVI values of 0.97 and
0.78, respectively. The reliability analysis of the
questionnaire by Cronbachs alpha method, showed
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Figure 1. Comparison of the total score of the resiliency factors with the measured values
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Figure 2. Comparison of the total score of the preparedness sub-factors with the measured values

Table 3. The results of the association between each factor of resiliency and demographic variables

Age Years of work experience Level of education
r P vatue R P yatue r P vatue

Preparedness 0.309 0.001 0.313 0.001 0.317 <0.001
Management commitment 0.249 0.006 0.233 0.011 0.084 0.369
Correct culture 0.217 0.018 0.13 0.162 0.182 0.049
Learning culture 0.296 0.001 0.335 <0.001 1 0.282
Ambiguity and awareness 0.312 0.001 0.362 <0.001 0.23 0.012
Flexibility 0.111 0.231 0.164 0.076 0.155 0.095

Total resiliency 0.654 < 0.001 0.698 < 0.001 0.53 <0.001

a high reliability (Cronbach’s alpha> 0.98). The
questionnaire was distributed based on stratified
random sampling, the results of which are presented
in Table 2.

The participants demographic characteristics
showed that, the age group of 31 to 35 years, had the
highest frequency (40.77). The level of education of
the individuals was divided into four categories; the
bachelor degree had the most considerable number
of individuals (38/), as well as the years of work
experience of 3 to 6 (47.47), and individuals with the
work experience of 7 to 10 years were 40.57.

The survey findings, based on the Likert scale in
the subject of hospital’s resiliency factors, revealed that
the correct culture, learning culture, and knowledge
factors were in the upper range. In other words, these
three factors were in a good condition. The other
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factors were categorized in the range of moderate. The
average (standard deviation) of the total resiliency and
all of the factors and sub-factors, are presented in Fig
1, 2.

The results of the preparedness sub-factor, shows
that the staff preparedness and safety had a high
score, the training sub-factor had a low score and
the other factors had a moderate score (Fig 2).For
investigating the relationship between the hospital
resiliency score and demographic variables (including
age, years of work experience and level of education),
the correlation technique was used. The results of the
correlation shows that there is a significant positive
and strong relationship between the hospital resiliency
and demographic characteristics of the participants
(age: r = 0.65, years of experience: r = 0.69, level of

education; r = 0.53, P, < 0.001). The relationship

f
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between age and flexibility (P,
work experience and correct culture (P
and flexibility (P, = 0.076), the level of education
and management commitment (P

e = 0.369) and
flexibility factor (P = 0.095) were not statistically
significant (Table 3).

= 0.231), years of
.. = 0.162)

lue

CONCLUSION

Based on the findings of this study, the work
experience and level of education plays an essential
role in increasing the resiliency level of the hospitals.
The total preparedness of the studied hospitals, was
estimated to be moderate. Improving the current
situation needs to increase the hospital’s capacity
to respond to emergencies, and strengthen the

structural and non-structural indicators as well as the
instructions and programs for the crisis management,
training and maneuvering in the fields of triage,
treatment, accident command, and decontamination.
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