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the effect of HICS establishment on preparedness of Police Hospitals in Tehran, Iran during
disasters, under simulated conditions.
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Materials and Methods: This was a quasi-experimental interventional study. The study
participants were 55 managers of Imam Sajjad and Vali Asr hospitals in Tehran selected by
census method (23 from Imam Sajjad Hospital as the control group, and 32 from Vali Asr
Hospital as the experimental group). The preparedness of hospitals was measured before the
intervention using Hospital Preparedness Scale (HPS) designed by Khankeh (2012). After
establishment of HICS in Vali Asr Hospital, the hospital managers received a 3-day training
through incident scenario. After one month, their preparedness was measured again by HPS
instrument. The collected data were analyzed in SPSS (Version 18) using descriptive statistics,
Independent t test and Chi-square test.

Results: Establishment of HICS significantly increased preparedness of hospitals in
communications, continuity of vital services, manpower, and procurement and logistics areas.

Keywords: Conclusion: Establishment of HICS can improve the hospitals’ preparedness at times of
Preparedness, Hospital Incident . disasters in many aspects. It is suggested that similar studies be conducted in private and public
Command System, Disasters : hospitals with longer follow-up time.
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1. Introduction

atural disasters and man-made incidents af-

fect a large number of people worldwide

and their impact has increased over the

past decade [1]. These are often uncontrol-

lable events that occur around the world
[2]. Hospitals as the essential health service providers
should manage their performance during disasters [3,
4]. These centers which play an important role in the
treatment of injuries in times of disaster, require proper
arrangement [2].

Accidents and disasters can cause many mortalities.
Since 1990, about 1.6 million people have died due to
accidents, which equals about 65000 per year [5]. Since
hospitals must continue the provision of health care ser-
vices in disaster response, and hospital preparedness is
achievable only through a team work and coordination
of all key sectors, a proper plan and a common standard
system are required as the main factors in this regard [6].

Of all accountable medical personnel in accidents and
disasters, nurses are among the most important treatment
groups that should be prepared, therefore, they must ac-
quire the knowledge and abilities necessary to work dur-
ing accidents and disasters [7] as well as other required
skills based on their predetermined tasks and a specific
command pattern [8]. Khankeh [9] indicated lack of
readiness of hospitals and healthcare centers in Iran, and
highlighted the need for adequate attention to this issue.
Amiri et al. [10] investigated the preparedness of hospi-
tals in Semnan Province in disasters, and reported that
30% of hospitals had an inadequate preparedness score
and 70% only had moderately prepared.

Disaster management requires managers to make quick
decisions, provide a responsible framework and scien-
tific and experience-based management [8]. One of the
strategic initiatives for hospitals in dealing with disaster
is the implementation of an incident command system
[8]. Hospital Incident Command System (HICS) helps
the hospitals continue health care delivery in emergen-
cies [3], and provide an effective response to disasters,
as a management system, for organizing staff, facilities,
equipment and communication. In this system, a single
person commands the incident response [8].

With the establishment of this standard system in all
hospitals at both local and national levels along with the
regular and precise arrangement of human resources and
managerial tasks, and development of the unity of com-
mand, the management of incidents in hospitals can be
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improved [4]. In Iran, a limited number of studies have
been conducted to investigate the effect of HICS estab-
lishment, and to our knowledge, no study has been con-
ducted in simulated conditions. The readiness of medical
and management personnel is important in preparation
for disasters and accidents [11].

On the other hand, the impact of the HICS establish-
ment on reducing the incidences and physical and fi-
nancial damages seems to be important in hospitals
(especially in military hospitals) to respond quickly and
effectively. As a result this study was conducted to inves-
tigate the effect of establishing the HICS on prepared-
ness of Iranian law enforcement hospitals in Tehran, us-
ing the simulated conditions, in response to crises.

2. Materials and Methods

This was a quasi-experimental interventional research.
Sampling was conducted using census method in Vali
Asr subspecialty Hospital and Imam Sajjad Hospital.
The study population consisted of all managers (male
and female) of these two hospitals including directors,
deputy directors, chief human resources officers, certi-
fied nursing assistants, all supervisors, chief nursing offi-
cers, medical supply officers, head of logistics, and law
enforcement officers.

Using census method, 23 managers were selected
from Imam Sajjad Hospital (control group) and 32
from Vali Asr Hospital (experimental group); the total
number of participants was 55 We applied the Hospital
Preparedness Scale (HPS) designed by Khankeh [9].
This is a national tool for evaluating hospital prepared-
ness for accidents and disasters which is a checklist
for responding to hospital emergencies. It consists of 9
subscales, including command and control, communi-
cations, safety and security, triage, increased capacity,
continuity of vital services, manpower, procurement
and logistics, and post-disaster recovery.

Each subscale contains a list of essential actions to help
hospital managers and planners in the field of disasters
and incidents. It is a 3-point Likert-type scale (1=under
review, 2=under implementation, and 3=completed).
Eventually, general preparedness of the hospital is clas-
sified in one of the three levels: poor (93-152), moderate
(153-212), and strong (123-273).

The questionnaires were completed by all participants.
Then the HICS was established in Vali Asr Hospital (ex-
perimental group) and the managers received training
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through incident scenarios under simulated conditions
(roundtable training).

The training program lasted for three consecutive days,
2 hours per day and a total of 6 hours. In this program,
incident management techniques were taught to the par-
ticipants and they were encouraged to cooperate with
out-of-hospital medical centers in decision-making and
analysis on the following fields: performing a prevention
program, organizing substitute personnel, various teams
of organizational charts, pre-accident missions, imme-
diate responsibilities, medium and long-term responsi-
bilities, familiarizing staff with an overview program,
returning to normal situation, and restoration and reha-
bilitation of all health services. Also, educational materi-
als and conferences were used to familiarize them with
the equipment and general knowledge. These activities
were conducted in partnership with the staff in the form
of a 3-day disaster preparedness workshop and train-
ing on the concepts of the incident management system
around-the-table.

In this study, the HICS consisted of 9 main members,
including commander, senior associate, senior public re-
lations manager, senior security officer, technical/medi-
cal specialist, and the officers responsible for operating,
planning, support, finance and administration [8].
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The participants were explained how to establish the
HICS in Vali Asr Hospital and the job descriptions
were provided to them at the time of training, and one
month later, in the posttest stage, the assigned tasks were
evaluated using the HPS tool. The collected data were
analyzed in SPSS (V. 18) by performing descriptive sta-
tistics (frequency, mean, standard deviation), and inde-
pendent t test and Chi-square test were used to compare
the changes in scales and subscales.

3. Results

Demographic characteristics (work experience, educa-
tional level), and history of triage and first aid training
were compared between two groups. Normality and ho-
mogeneity of the groups were analyzed by parametric
tests. The majority of participants (91%) had a bachelor’s
degree. The highest work experience among managers
were between 16 to 20 years (34.6%), and most of them
(61.8%) had no history of triage and first aids training.

After establishing the system and examining the hospi-
tal preparedness by the intervention group, it was found
that the scores of hospital preparedness increased in all
areas after the intervention. This increase was statisti-
cally significant only in four areas of communications,
continuity of vital services, manpower, procurement and
logistics (Table 1). All indicators show the increase in the
preparedness level of the hospital, but the difference was

Table 1. Mean (SD) scores for hospital preparedness dimensions before and after the intervention

Control Group

Experimental Group

Characteristics Pretest Posttest Pretest Posttest
Mean SD Mean SD Mean SD Mean SD
Command and control 13.35 4.15 12.87 3.75 1.752 4.02 13.97 4.09
Communications 17.57 4.98 17.83 5.32 16.56 4.98 21.44 4.79
Safety and security 20.83 6.30 23 6.64 20.56 6.34 25.44 6.09
Triage 19.65 6.38 19.52 6.55 19.50 6.20 24.34 5.18
Increased capacity 23.04 6.63 24.83 6.86 22.16 6.07 29.25 6.43
Continuity of vital services 15.13 3.34 15.39 4.88 14.41 4.47 19.16 4.42
Manpower 28.48 5.32 29.04 8.14 27.53 7.41 35.09 7.75
Procurement and logistics 18.26 5.20 19.04 5.72 17.41 5.56 23.13 5.68
Post-disaster recovery 16.43 5.37 19.22 5.90 15.19 4.61 20.53 5.22
Total 172.65 41.53 181.17 48.54 166.06 43.08 21.342 44.78
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Table 2. Statistics for work experience, educational level, history of triage and first aid training in two groups

Control Group

Experimental Group

Characteristics Tests Sig.
N % N %
Bachelor’s degree 21 91.4 29 90.7
Educational Master’s degree 0 0 1 3.1 X2 0.314
level
PhD 2 8.6 2 6.2
1-15 2 27 7 22
. 16-20 8 34 11 34
W:;kc:"(s‘;”' © 0.459
21-25 9 39 9 28
26-30 0 0 5 16
Y 9 39.5 12 375
Triage and first s 2 0.9
aid training No 14 60.5 20 62.5

not significant. Three variables of command and control,
safety and security, and post-disaster recovery showed
the lowest difference.

According to Table 2, there was no significant differ-
ence between two groups in terms of educational level
(Sig.=0.314>0.05), work experience (Sig.=0.459>0.05),
and triage and first aid training (Sig.=0.9>0.05).
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Table 3 presents the Mean (SD) changes in the hospital
managers’ preparedness scores in various domains after
receiving the intervention, compared to the time before
the intervention. The mean changes in communications
(control group=0.26; experimental group=4.87), conti-
nuity of vital services (control group=0.26; experimen-
tal group=4.75), manpower (control group=0.56; ex-
perimental group=7.56), and procurement and logistics

Table 3. Mean (SD) score of changes in the scores of hospital preparedness dimensions after the intervention

Changes in Hospital Preparedness After the Intervention

Characteristics Control Group Experimental Group Sig.
Mean SD Mean SD
Command and control -0.47 5.56 1.21 6.22 0.302
Communications 0.26 7.97 4.87 7.87 0.038
Safety and security 2.17 10.64 4.87 9.73 0.333
Triage 0.13 11.005 4.84 9.31 0.076
Increased capacity 1.78 11.40 7.090 9.78 0.07
Continuity of vital services 0.26 6.38 4.75 7.57 0.025
Manpower 0.56 10.59 7.56 12.6 0.035
Procurement and logistics 0.78 7.75 5.71 9.54 0.046
Post-disaster recovery 2.78 7.93 5.34 7.96 0.244
Total 8.52 72.77 46.28 73.73 0.065
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(control group=0.78; experimental group=5.71) showed
a significant difference before and after the intervention
(P<0.05). The changes were not statistically significant,
in other scales of hospital preparedness (P>0.05).

4. Discussion

The evaluation of hospital managers’ preparedness
indicate a significant difference in hospital prepared-
ness for the HICS, before and after its establishment
in five domains of communications, continuity of vital
services, manpower, procurement and logistics. Since
the investigated groups were among the managers of
Hospitals affiliated to law enforcement with specific
disciplines, the improvement of preparedness in these
areas were expected.

In terms of preparedness for command and control,
safety and security, triage, increased capacity, and post-
disaster recovery, no difference were found before and af-
ter the establishment of HICS. The reason for this could be
the need for changes in infrastructures, as well as holding
operational courses in the form of practical exercises and
workshops. Vahedparast et al. [12] on the assessment of
hospital disaster preparedness in Bushehr City, reported
poor and moderate hospital preparedness in terms of man-
agement, communications aspect, respectively.

They aimed to assess the level of preparedness in the
general hospitals (not military hospitals), and no inter-
ventions were carried out. Based on Yarmohammadian
et al. [13] study, a poor relationship exists between hos-
pital managers and crisis team lacks any coordination.
Findings of Shojaee et al. [14] with the aim of assessing
readiness in the educational hospitals affiliated to Iran
University of Medical Sciences to establish communi-
cations in the case of incidents, showed that the stud-
ied hospitals lack all communication methods (effective
communication with the media) and are useless during
disaster. Moreover, the level communication was poor
during incidents in the hospitals.

The current study shows that the implementation of the
HICS improves communication planning at the time of
incidents, but the preparedness level of Vali Asr Hospital
(where the HICS was established) was low before the
intervention, especially in the command and control ar-
eas. Salari et al. [15] in their study on the preparedness
of public and private hospitals in Shiraz City to deal with
unexpected incidents, reported that hospital prepared-
ness in the security, communications and transportation
sectors was at moderate level, and with regard to the ser-
vice, command and management, and human resources
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sectors, the preparedness level was good. In a study by
Djalali et al. (2015) on a Modified Hospital Incident
Command System (HICS) model in hospitals in Iran,
it was found that management performance in disasters
has improved [16].

Hospital preparedness was reported poor in term of ad-
mission, and moderate in terms of the emergency room
services. In our study, the “increased capacity” score in
Vali Asr Hospital did not changed significantly before
and after the intervention. On the other hand, the pre-
paredness of this hospital increased significantly in terms
of continuity of delivering vital services, manpower, and
procurement and logistics. According to Ireland et al. [17],
considering the specific circumstances of incidents and disas-
ters such as lack of health facilities, crowded shelters, and
disturbance in the provision of services, the use of incident
command system and its implementation before the occur-
rence of incidents increases the readiness and control of con-
tamination and infection.

In the study of Delshad et al. [18] on examining the ef-
fect of establishing Early Warning System (EWS) on di-
saster preparedness of Shahid Motahari Hospital in Teh-
ran, no significant difference was found between before
and after establishing ESW in terms of command and
control, communications, and triage. They reported an
improvement in preparedness level, in respect of safety
and security and increased capacity.

On the other hand, the readiness of the hospital was
improved in terms of continuity of critical services, hu-
man resources, support and logistics management, and
post-disaster recovery; but such increase was not statis-
tically significant. In the current study, the difference
in communications score between before and after in-
tervention was significant which seems logical, consid-
ering the importance of communicating in emergency
situations. The reason for non-significant difference in
preparedness in command and control, as well as safety
and security areas in our study can be related to the law
enforcement nature of hospitals which have strict rules
and regulations.

In both studies, the dimensions of continuity of critical
services, manpower, and procurement and logistics im-
proved after receiving the intervention, but this increase
was not significant in Delshad et al. study. Vahedparast et
al. [12] reported moderate level of preparedness for sup-
porting, and the post-disaster recovery score increased af-
ter the intervention, but the difference was not significant.
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Ameriyon et al. [19] in a study on assessing the pre-
paredness of military hospitals against incidents, argued
that weakness in management and communication,
structural problems, lack of facilities, and poor human
resources management are among the most important
problems of hospitals in dealing with incidents.

Amiri et al. [20] on evaluating disaster preparedness
of hospitals in Semnan Province, reported an inadequate
and moderate level of preparedness. This is consistent
with the findings of Vahedparast et al. [12] who reported
poor level of preparedness for the hospitals in Bushehr
City. According to Barzgar et al. [21] who studied the
preparedness of hospitals in Zarand City against inci-
dents, hospitals in Iran have a low level of readiness,
and the training and interventions in the field of disaster
management seem necessary for them to improve their
preparedness in dealing with potential incidents.

Based on the results of Yarmohammadian et al. [13] study,
the main obstacles to establishing a HICS are lack of admin-
istrative culture for disaster management, excessive deci-
sion makings by officials, high costs, lack of support from
the authorities and lack of management commitment, poor
communication and lack of coordination in the crisis team,
lack of a competitive atmosphere for progression and excel-
lence among hospitals, lack of attention to the daily activi-
ties of managers, lack of a common management language,
constant change in regulations, inadequate education and
training, lack of planning, and failure in setting up a disaster
planning commiittee.

5. Conclusion

The current study was conducted to investigate disaster
preparedness of hospitals affiliated to law enforcement staff
in Tehran. In spite of some limitations such as short follow-
up period (due to the military and security nature of the hos-
pitals) and limited number of hospitals, the results show a
moderate preparation and coordination in hospitals, and es-
tablishment of HICS can increase the readiness of hospi-
tals. Therefore, the implementation and training, as well as
practice of this system in the health center are recommended.
Long-term interventions in more hospitals are suggested for
further research. Meanwhile, comparisons should be made
between military, public, and private hospitals.
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