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Abstract
Objective The purpose of this study is to investigate the trauma hospital preparedness in disasters of 2019.

Methods A cross-sectional study was conducted in two qualitative and quantitative phases. Data were collected
retrospectively in the quantitative part through census and in the qualitative part through semi-structured interviews.
Quantitative and qualitative data were analyzed using descriptive statistics and content analysis, respectively.

Results The Hazard of the trauma hospital in 2019 were divided into two categories: natural (floods) and man-made
(floods, street riots, incidence of COVID-19). 93% of all hazards were attributed to the spread of COVID-19, 54% to
disturbances and 1.6% to floods. In the quantitative part, from 227 extracted codes, two main themes were finally
classified titled " Hospital's functional experience in response " and “Challenges and functional corrective solutions”.

Conclusions Due to the exhaustion of hospitals, the accident proneness of Iran and as well as insufficient attention
to safety, it is essential that hospitals, especially trauma hospitals, have disaster preparedness plans. By using these
comprehensive preparedness, managers can reduce the consequence of disasters and achieve proper preparation.
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Introduction

Disaster, including floods, earthquakes, extreme weather
events, and epidemics, are increasing worldwide [1],
resulting in approximately 40,000 to 50,000 fatalities
annually [2]. Iran is amongst the most vulnerable coun-
tries to accidents and disaster globally. Furthermore,
nearly 90% of Iran’s population faces exposure to the per-
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thirty years. Also, no person or country around the world
is safe from their consequences [5].

At the international level, there is a significant empha-
sis on investing in disaster preparedness to mitigate
the vulnerability of societies and enhance their capac-
ity to respond and recovery phases of disaster cycle [6].
Because disaster increase people’s need for health care;
It’s obvious, the role of healthcare centers is crucial for
definitive care and rescue of the injured [7].

Healthcare facilities, particularly hospitals, play a criti-
cal role in disaster response by providing emergency
treatment and trauma care. Healthcare facilities are
expected to be available and working at their maximum
capacity during and also after disaster [8]. However,
healthcare infrastructures, especially in developing coun-
tries, are susceptible to the impacts of natural disaster.
The structural vulnerability of hospitals often leads to a
substantial disruption in the delivery of healthcare ser-
vices [9].

The implementation of appropriate preparedness and
policies, designing and building resilient hospitals, the
assessment of hospital safety, training, protecting per-
sonnel and equipment, and strategic planning to respond
in emergency situations are essential components for
ensuring the provision of safe healthcare services [8].
Furthermore, the availability of a comprehensive and
standardized practical guide for hospitals to follow dur-
ing internal and external incidents significantly enhances
their preparedness for natural disaster [10, 11]. Meet-
ing the service needs of the hospital during unexpected
events often depends on the whole system being ready
for service not only within the hospital but also through-
out the city [12].

The adoption of innovative approaches, such as fos-
tering awareness of desired standards among hospital
staff, equips the hospital with the essential readiness and
expertise to respond efficiently to accidents and disaster,
utilizing optimal diagnostic and operational capacities.
Hospital staff’s awareness of safety issues and the per-
formance of technical systems will significantly increase
their efficiency [13], which are fundamental factors in the
preparation and prevention of emergencies and disasters
[14].

Callaway (2020) emphasizes the significance of hospital
preparedness for emergencies and disasters as a critical
issue. The author highlights the necessity of adequately
preparing both hospitals and pre-hospital emergency
services to ensure an effective response to injured indi-
viduals [15].

Wei (2020) has highlighted the importance of hospitals’
readiness to admit a significant number of psychologi-
cally affected patients during flood risk disaster. Further-
more, the occurrence of floods and the resulting damages
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contribute to a rise in the number of patients diagnosed
with schizophrenia [16].

In developing countries, the insufficient allocation of
funds for natural disaster has increased vulnerability
in health-medical and social and economic fields [17].
Therefore, in order to save human lives and reduce dam-
ages caused by disasters, it is necessary to identify, cal-
culate and express the factors and their impact in a very
simple way for the general public, policy makers, manag-
ers, etc [18].

According to a review and meta-analysis conducted by
Baziar (2020), the overall readiness of hospitals in Iran
was found to be 53%. The specific readiness percent-
ages in different areas were as follows: emergency (62%),
communication (57%), security (54%), education (57%),
logistics (65%), human resources (52%), management and
command (64%), evacuation (44%), and non-structural
(57%). These findings suggested that that to improve the
performance of hospital preparedness against disasters, it
is necessary to improve the performance of all fields [19].

Considering the need to strengthen and eliminate the
deficiencies in the strength of hospitals and health ser-
vices centers in most provinces of the country and due to
the age of the structure, exhaustion and reduced safety, as
well as the preparedness of hospitals against the disasters;
current study shares the trauma hospital’s experiences in
dealing with the multiple disasters it faced in 2019. Also,
this study examines the preparedness of Shahid Rajaei
Hospital - which is the only trauma hospital in the south
of the Iran country - against the disaster of 2019.

Method
The study was conducted in two phases, consisting of
quantitative and qualitative research methods.

Quantitative phase

Research context

Shahid Rajaei Hospital, located in Shiraz, serves as a
referral center for Multi-trauma patients. The hospital
has a total infrastructure spanning 22,500 square meters.

The first phase comprises 8,500 square meters and con-
sists of six floors dedicated to treatment departments,
specialized clinics, Para clinical units, administrative
units, laboratories, radiology, and physiotherapy.

The second phase covers 14,000 square meters and
includes inpatient departments, intensive care units
(ICU), CT SCAN facilities, operating rooms, clinics,
laboratories, radiology services, as well as administrative
units.

Data collection

Information from 3,617 patients was collected. Data
collection for this study was conducted using a cen-
sus approach, which involved all patients and injured
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individuals who sought treatment at the trauma hos-
pital's emergency department. This included individu-
als referred personally, transported via ambulances, or
transferred from other healthcare facilities. Moreover,
all patients that affected by both natural and man-made
hazards in 2018 and recorded in the hospital's HSE
(Health, Safety, Environment) management software
were examined.

Quantitative data analysis was carried out utilizing the
SPSS version 22 software. Descriptive statistics, such as
frequency and percentage, were employed to analysis the
data.

Qualitative phase

A total of 17 interviews were conducted between June
and September 2019. In the qualitative phase of the
study, purposive sampling was conducted to select
experts and managers who held executive positions
(planning, administrative-financial, operation, support,
and command) in the Hospital Incident Command Sys-
tem (HICS). These individuals were also selected based
on their involvement in responding to the risks of Sha-
hid Rajaei Hospital (trauma) in 2019. The selection crite-
ria included active participation in at least one operation
related to the hospital’s response to disasters. Data col-
lection took place one year after hazards’ event.

Table 1 Frequency of patients caused by natural and man-made
hazards in trauma hospital in 2019

Variable Type CoVID-19 Disruptions Floods
N (%) N (%) N (%)
Gender:
Male 2408 160 38
Female 955 36 20
Insurance Type:
Health insurance 542 43 15
Social Security insurance 678 31 24
Armed Forces Social Security 106 7 -
insurance
Traffics 873 - -
Oil Company 12 2 -
Others 25 - -
Free 1128 114 19
Age:
<20 yearsold 473 21 9
20-40 years old 1818 151 17
>20 years old 1072 76 32
Nationality:
Iranian 772 185 55
Non-Iranian 29 10 3
Unknown 2562 1 -
Admission Type:
Outpatient 1210 102 43
Inpatient 2153 94 15
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For the data collection method employed semi-struc-
tured interviews. After obtaining informed consent from
the participants and coordinating with the secretary of
the emergency and Disaster Committee of the hospital,
the interviews were conducted individually in a suitable
place. The purpose and the time of the interview were
coordinated with the participants and they were assured
that the principle of confidentiality was taken into
account and they could withdraw at any stage of study if
they did not want to.

To ensure consistency and minimize individual errors,
an interview guide was developed. The guide included
questions such as:

+  What hazard or emergency situation did you have
last year that changed the number of patients and ill
patients referred to the trauma hospital?

+ How was the hospital’s performance in terms of
weaknesses and strengths during that time?

« DPlease share your experiences regarding
achievements, good performances, obstacles, and
barriers to providing services after natural and man-
made d in recent years at the trauma hospital.

All interviews were recorded with the participant’s con-
sent, and the full text of the interviews was transcribed
verbatim.

Rigor

To confirm validity, according to the member review
method, the transcripts of the interviews were returned
to eight participants to prevent possible errors and allow
participants to complete or correct their statements, and
ultimately reach an agreement between the researchers
and the participants. The use of the recorder and having
the same researcher and note-taker in all the interviews
helped to ensure dependability. All interviews were based
on an interview guide. The content validity of guide ques-
tions was confirmed by five experts in the field of qualita-
tive studies. The purposive sampling method was used to
increase transferability.

Qualitative data analysis was performed using the con-
tent analysis method and through the MAXQDA ver-
sion 10 software. Codes and categories were adjusted,
compared, and the relationships between categories and
sub-categories were identified and included in a table.
Additionally, to complete the qualitative part, the min-
utes of the disaster committee during the last year were
also analyzed.

Findings

Table 1 Displays the frequency distribution of patients
affected by natural and man-made disasters at the
trauma hospital in 2019, categorized by demographic
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characteristics such as age, gender, type of admission,
type of insurance coverage, and nationality. Techno-
logical and man-made hazards with a score of 52.38 and
geological hazards with a score of 19.05 had the lowest
probability of an event among the groups of hazards in
the hospital. From the aspect of evaluating non-struc-
tural safety of the hospital according to location, elec-
trical systems and water supply system with the highest
score of 75, and office equipment and furniture and
storage; medical gas systems; infrastructure protection,
access and physical security had the lowest score with 50
points. Among the various areas of emergency and disas-
ter management, patient care and support services with a
score of 83.33 and information and communication man-
agement with 50 points scored the highest and lowest
scores, respectively.

Qualitative phase

A total of 17 interviews were conducted between June
and September 2019. The duration of the interviews was
between 45 and 120 min. Out of the interviewees, 14 held
executive positions and had responsibilities within the
incident command system, including roles such as Hospi-
tal Inccident Commander (Hospital Head), First Deputy
Commander (Hospital Director), Chief of Safety, Pub-
lic Relations, Technical, Coordination, Head of Opera-
tions and their first and second deputies, Chief and First
Deputy of Support, Chief of Planning, Chief of Finance,
and Head of Administration. Additionally, 10 individuals
from the operation department, consisting of 4 doctors
and 6 nurses, were also included in the interviews. The
demographic characteristics of the participants displayed
in Table 2.

As a result of the content analysis, 227 initial codes
and finally two main themes were classified under the
title “Rajai Hospital’s functional experience in response
to disasters” and “Challenges and functional corrective
solutions of trauma hospitals’ preparedness for disasters”
(Supplementary Material Tables 1, 2 and 3).

Discussion

In the present study, the preparedness of the trauma hos-
pital in facing natural and man-made disasters in 2019,
which coincided with the onset of the COVID -19 dis-
ease, was investigated. The results obtained from all the
patients of the hospital in 2019 showed that although
the COVID disease appeared at the end of the year (the
last month of the year), the largest number of patients
was attributed to COVID 19, and more than half of them
were men. In terms of type of admission and nationality,
the highest percentage of clients were Iranian and were
hospitalized. Also, the age group of 20 to 40 years old had
the highest percentage.
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Table 2 Demographic characteristics of the participants in the
qualitative phase
Demographic Characteristics

Number (%)

Gender Female 7(41.2)
Male 10 (58.8)

Education Level Bachelor’s 9 (55)
Postgraduate 7(43)
Post-doctorate 102

Age 40—-25 years old 9(52.9)
55-40 years old 4(23.5)
70-55 years old 4(23.5)

Among the injured from the riots, the majority were
men, 77% of whom were in the age group of 20—40 years
old, and about half of them were admitted as outpatients.
This shows that young people are interested in emo-
tional movements and street disturbances are more for
the youth group, street conflicts can cause a significant
amount of active human resources in the society to be
disturbed and even irreparable injuries.

In April 2019, there were two floods, and more than
half of the patients were men, and most of them were
outpatients. The age group older than 40 years old were
the most clients. In all three types of accidents and disas-
ters, social security was the most type of insurance cover-
age, which indicates the variety of commitments and its
high service coverage.

It is inevitable to prepare hospitals as vital centers
when disasters occur. During the first 24 to 48 h after
emergency and disasters, the greatest need for health
care is felt, with 85 to 95% of survivors requiring aid and
health care in the first 24 h. Therefore, all hospitals must
be prepared to manage and provide services so that they
can provide timely health services to affected patients in
order to reduce the death rate and increase the number
of survivors [19].

It was recommended to implement trial and train-
ing programs for hospital staff, proper management of
resources and training in the field of optimal use of exist-
ing equipment to improve the performance of personnel
and better preparedness of Iranian hospitals to deal with
disasters [20].

As our findings also showed that the optimal manage-
ment of available resources including physical, human
and equipment resources in the field of hospital services
is effective in improving the preparedness of hospitals
against disasters.

In the present study, there was no mention of disas-
ter and disaster management training programs and the
role of personnel training in the occurrence of emergen-
cies. While in a descriptive study, the results showed that
hospital managers should train their personnel in disas-
ter management by preparing educational programs;
By increasing their knowledge and skills regarding the
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incident command system, their role and position at the
time of incidents to ensure their active participation and
effective response [21].

Examining disaster response capability and prepared-
ness of 41 hospitals in Iran shows simply having a pro-
gram without skill enhancement, change of attitude and
knowledge cannot help in dealing with the problems
caused by emergencies and disasters [22]; This study
shows that As in the present study, patients, personnel
and information sources were affected by the direct and
indirect consequences of the 2019 disasters.

Studies have shown that many organizations and
countries use a specific model for dealing with radiation
incidents, which includes an intertwined network of six
elements: Manpower, equipment, physical space, struc-
ture, processes and instructions and coordination inside
and outside the hospital [23].

In the current study, these six areas were regularly
mentioned by the interviewees under the headings of
challenges during incidents and above: “Lack of inter-
sectoral cooperation and coordination’, “issues related
to hospital processes’, “lack of human resources’, “lack
of facilities and equipment” and “inappropriate physical
space”.

In the study of hospitals of Isfahan University of Medi-
cal Sciences, the state of disaster preparedness and
limitations were reported at a favorable level, and only
the lack of new technologies in disaster conditions was
recorded as a limitation. Therefore, the hospital should
not only invest more to provide and maintain new tech-
nologies but also to use them in the conditions of emer-
gencies and disasters, but also provide arrangements for
training and empowering hospital employees to use these
technologies [24].

Iran is one of the ten Vulnerable country countries in
the world and ranks fourth in Asia after India, Bangla-
desh and China. The need for hospitals to be prepared
to deal with disasters reveals the necessity of designing a
basic plan to deal with expected and unexpected disas-
ters in hospitals. Designing a specific plan with scientific
and accurate management in all stages (before, during
and after) of disasters through preventive measures and
formation of specialized management groups and com-
mittees, training and familiarization of employees and
conducting periodical maneuvers to prepare and face
against disasters were suggested [25].

Over the past years, the number of disasters around the
world has doubled and the amount of damages and per-
sonal injuries caused by them has increased three times.
Therefore, the preparation of hospitals plays a vital role in
reducing injuries. Disaster management programs should
be among the priorities of medical centers and have an
active and dynamic organizational structure for the prep-
aration of units, facilities and human resources [26].
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The interviewees in our study pointed out the impor-
tance of providing facilities and having capable human
resources more than the necessity of disaster manage-
ment programs.

The findings showed that the lack of competent human
resources was one of the problems faced by the studied
hospital in recent one-year disasters of the studied hospi-
tal. This reveals the role of hospital staff training.

It is very important that hospitals are well prepared
to deal with disasters in order to minimize its adverse
effects. The lack of emergency plans and insufficient
availability of resources were identified as factors influ-
encing the level of preparedness. Three other critical
factors that affect the level of preparedness of hospitals
against disasters are the lack of knowledge of personnel
about emergency management and operational methods
of emergency in hospitals, lack of experience and lack of
training programs for hospital staff [27].

In the current study, the strengthening of the func-
tional support system was proposed as one of the
functional corrective solutions in the field of hospital
preparedness for natural and man-made hazards, which
included six areas: Providing welfare and motivational
facilities, strengthening the morale of personnel, provid-
ing and developing the required physical space, facilitat-
ing physical access to the hospital, providing access to
facilities and equipment, and strengthening the informa-
tion system.

The challenges faced by hospitals during the out-
break of an epidemic such as COVID-19 indicate the
lack of proper preparation of hospitals for emerging
and re-emerging risks. Tehran hospitals need to have
enough medical equipment and supplies to prevent dis-
appointment in providing services and support needed
by COVID-19 patients Also, the functional readiness of
Tehran hospitals mainly revolves around four indicators
including medical equipment, emergency medicine, suf-
ficient space for beds and advanced medical information
system [28].

Since the effects of disasters are disproportionate, there
is a need for effective pre-, during- and post-event plan-
ning. Effective disaster management requires a multidis-
ciplinary team to address medical needs; mental health
and rehabilitation; disaster management training; shel-
ter and essential supplies; adhering to the principles of
health and nutrition during relief activities. Disasters
usually disrupt the uninterrupted flow of medical and
pharmaceutical supplies and hence require a competent
logistics manager [29].

According to the opinions of the interviewees, provi-
sion and access to facilities and equipment, cooperation
and coordination between personnel were functional
corrective measures in the field of hospital preparedness
for emergencies and disasters. During the COVID-19 era,
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control and coping measures, including protective mea-
sures and ensuring the welfare of personnel, were car-
ried out. This was while the hospital was facing problems
such as personnel training issues, involvement of officials
in non-executive work, facing shortages and limitations,
and personnel protection, welfare and security problems.

Conclusion

The analysis of the preparedness of the studied hospital
against the emergencies and disasters that occurred in
2019 showed that disaster management programs should
be part of the priority actions of hospitals, especially
trauma centers. The analysis of the preparedness of the
studied hospital against the emergencies and disasters
that occurred in 2018 showed that emergency and disas-
ter management programs should be part of the priority
actions of hospitals, especially trauma centers.

The risks of the hospital are different according to the
geographical location of each hospital, and since the
number of dangerous disasters are large, it is not pos-
sible to plan for all of them. Fortunately, there is a lot of
commonality between different disasters, which should
be considered and planned based on the comprehensive
disasters management. In addition, it is better for the
hospital to plan for the main risks it is exposed to. This
includes forecasting, prevention, preparation to face it,
coping with it through the formation of disaster manage-
ment team and the training of forces and its trial imple-
mentation, and finally a written plan for reconstruction.

Also, through these comprehensive programs, hospital
managers can reduce the possible effects of disasters on
various aspects of the hospital, and obtain proper prepa-
ration in response to disasters. Ensuring the quantity and
quality of human, physical, equipment and information
resources is one of the basic requirements of the hospital
to cope with disasters.
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