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ABSTRACT
Introduction: To survive is the first concern of people after disasters. The
ability to keep performing and offering services in hospitals at the same time
as appropriate responding to the medical needs of disaster victims, matters
tremendously. An effective element in this regard is having appropriate safety
level in hospitals. The aim of this study was to specify the safety index of
hospitals covered by Alborz University of Medical Sciences.
Methods: This descriptive-provisional study was conducted between 2014 and
2015 in Alborz province. Nine public hospitals, affiliated with Alborz
University of Medical Sciences, were chosen by the means of census method.
The data collection tool was the standard tool of hospital safety index, WHO /
PAHO, through which the level of hospital safety (in three structural, nonstructural and functional areas) were determined. Data were analyzed through
Excel software. The outcomes were rated between zero to one, and
accordingly, in terms of safety, hospitals were classified as either A, B or C.
Results: Based on the results of this study, most of the examined hospitals
were at B level of safety. Although the group B hospitals can put up with
disasters in time but, their vital equipment and services will be put at jeopardy.
Conclusion: Measuring the safety index of hospitals as well as determining
their level of safety, it can be figured out how much a hospital can preserve its
organization and function in disasters. This index will be helpful for decision
makers and policymakers, when it comes to prioritizing management and civil
interventions.
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Introduction
uman societies are always exposed to natural
disasters or destructive human leanings that
cause different disasters. It is estimated that just in
the disasters of the last decade, about 2 million
people killed, 4.2 million injured, and 33 million
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have become homeless, and around 3 billion people
have been affected by disasters (1). Emergencies
and disasters are conditions that are not possible
to control with conventional methods and
resources as they are so severe in terms of social,
economic, emergency, casualties, and infrastructure
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degradation (2). Since these events have
potential for causing injury and damage, they
frequently result in massive health and medical
challenges (3, 4). After the occurrence of
disasters, the first concern of people is to
maintain their health, and health care centers,
especially hospitals, play a significant role in
this regard.
One of the objectives of the Third Millennium
Development Plan is protecting health facilities,
especially in hospitals. Hospitals, as the main
organizations involved in disasters, are
considered as the vital infrastructures which
should be available all the time, or rather, during
and after disasters, and keep offering services.
Usually, the main hospitals and health centers in
each community matters more than other critical
facilities and have symbolic political and social
value to the community (7).
Based on various studies, hospitals are
vulnerable to disasters and owing to disasters
many of them lose their efficiency annually (8).
Disasters can harshly affect hospitals in different
ways; and inpatients, outpatients, medical staff,
and visitors might suffer from losses in hospitals
(9). Any damage to the functional parts of the
hospital will cause delays in the treatment of
disaster-related injured (10). If hospital is
damaged, structurally or functionally during the
disaster, and loses its ability to service the
injured people, a secondary crisis will arise (11).
Hospitals should keep servicing and operating
during disasters and when there is sever need for
their services. Also, the disaster management of
hospitals should be in a way that the safety of all
people over there is guaranteed. The various
levels of safety and protection against disasters
in hospitals are saving lives, protecting capital
assets, and lastly preserving performance (7). A
significant measure in hospital risk reduction
strategies is determining hospitals' safety levels.
By the means of the Hospital Safety Index
provided by the World Health Organization,
safety level of hospitals can be obtained,
regarding to structural, non-structural and
functional dimensions, during disasters (12, 13).
Iran, with a population nearly 80 million, is
exposed to a broad spectrum of natural and manmade disasters (14, 15). Since Karaj is located
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along a river, adjacent to earthquake prone areas
(Qazvin and Tehran province), has poor
urbanization on the suburbs and affected to high
road traffic injuries, is one of the provinces
exposed to abundant natural and man-made
disasters (16). This province locates at 20
kilometers west of Tehran with six cities and hosts
a population around 2,500,000.
Although
determining the safety level of hospitals is
significant during disasters, there are no studies
conducted in Alborz hospitals so far. Therefore,
this study was designed and carried out to assess
the hospitals safety index in order to prioritize the
universities' hospitals in the province regarding
their corrective planning needs
Materials and Methods
This study was carried out in descriptiveprovisional way between 2014 and 2015 in
Alborz province. The study population was
educational hospitals of Alborz University of
Medical Sciences.. All 9 hospitals of the
university were studied and, the sample in this
study was done in census. In order to evaluate
hospital safety status, the Hospital Safety Index
Questionnaire(the first version), provided by
World Health Organization and localized by
Ardalan et al. was utilized; its reliability and
validity were measured in a study entitled
"Development of a local model to hospital
disaster risk assessment" (18). This tool
contained 145 indices in the areas of functional,
nonstructural and structural. After initial training
of the evaluation team and through presence in
hospitals of Alborz University of Medical
Sciences and participation of crisis committee
members of each hospital, the study data were
collected through observation, visits and
interviews. Since the easiness of assessment is
one of the features of hospital safety index and
there is no need for high technical expertise, the
evaluation of structural elements as well as some
non-structural was conducted with the help of
the facility manager of each center.
According to the instructions of hospital
safety index questionnaire, the extracted data of
each hospital were analyzed. Based on the
guidelines of completing the hospital safety
index, structural safety accounted for 50%, non-
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structural safety 30% and functional safety 20%
of the total safety index mark (19). Predicated on
the guideline, the researchers identified the
importance degree of each question in the areas
of structural, non-structural, and functional
safety. Hence, a degree of importance was
assigned to each question ranging from 1 to 100.
Also, during the hospital visit and based on the
action, a score of zero meaning partial, 1
meaning the average, and 2 meaning the full was

assigned to each of the questions. Ultimately, the
scores of each question were inputted to Excel
software and based on the degree of significance,
the safety index was determined in the three
areas. Accordingly, the safety index of each
hospital is determined at three levels. The
definitions of hospital safety index levels are
displayed on Table 1, according to the World
Health Organization guidelines.

Table 1. Definition of hospital safety indices levels based on WHO guidelines
Safety index

Group

0 – 0.35

C

Safety status of hospitals
Hospitals, whose residents and occupants lives and safety is at risk during the crisis.
Urgent action is desired to protect the lives of patients and staff.

0.36 – 0.65

B

Hospitals which can put up with a crisis although whose critical equipment and
services are at risk. There is a need for short-term action to reduce losses.

0.66 – 1.00

A

Hospitals that are apparently capable to keep their residents safe and their operations
continuing in times of crisis. They need such preventive measures to improve safety.

Result
Generally, in this study, 9 hospitals, affiliated
with Alborz University of Medical Sciences were
worked on. The hospitals included Shahid Rajaie,
Shahid Madani, Shahid Bahonar, Dr. Shariati, AlZahra, Imam Jafar Sadegh, Kamali, Sarallah and
Imam Hassan Mojtaba. In the area of structural
safety, Al-Zahra Hospital got the lowest score, and
the highest level of safety was assigned to Shahid
Rajai and Imam Hassan Mojtaba hospitals. Table 2

demonstrates the obtained scores in the structural
area of hospitals.
In the area of functional-safety in the
studied hospitals, the highest level of safety is for
Kamali Hospital and the lowest level is
for Alzahra Hospital. Table 3 displays the
scores obtained in the functional area within
hospitals.

Table 2. Score and Safety Level in the Structural Area
Hospital
Shahid Madani
Shahid Rajaee
Kamali
Dr. Shariati
Sarallah
Al-Zahra
Shahid Bahonar
Imam Hassan Mojtaba
Imam Jafar Sadegh
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Score
19
35
29
26
20
11
23
35
25

Safety score
0.38
0.70
0.60
0.52
0.40
0.22
0.46
0.70
0.50

Safety Level
B
A
B
B
B
C
A
A
B
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Table 3. Functional Score and Safety Level
Hospital
Shahid Madani
Shahid Rajaee
Kamali
Dr. Shariati
Sarallah
, Al-Zahra
Shahid Bahonar
Imam Hassan Mojtaba
, Imam Jafar Sadegh

Score
9
12
14
8
5
4
8
6
9

In the area of non-structural safety, Al-Zahra
Hospital had the lowest level of safety and Shahid
Rajaee Hospital had the highest level of safety.

Safety score
0.45
0.60
0.68
0.40
0.25
0.20
0.40
0.30
0.45

Safety Level
B
B
A
B
C
C
B
C
B

Table 4 demonstrates the obtained scores in the
functional domain of hospitals.

Table 4. Score and Safety Level in the Non-Structural Area
Hospital
Shahid Madani
Shahid Rajaee
Kamali
Dr. Shariati
Sarallah
Al-Zahra
Shahid Bahonar
Imam Hassan Mojtaba
, Imam Jafar Sadegh

Score
13
21
19.2
14
13
6
18.7
20
20

Evaluation of the overall safety level of
hospitals shows that, based on the definition of
hospital safety levels, provided by the WHO,
Shahid Rajaee Hospital got the third rank in
hospital safety level hospital (11% of the studied
population). In other words, the hospital can
protect its residents whilst disasters and keep
servicing during crisis. Furthermore, seven
hospitals are in the second level of safety. This
means that more than half of the studied hospitals

Safety score
0.43
0.70
0.64
0.47
0.43
0.20
0.62
0.60
0.60

Safety Level
B
A
B
B
B
C
B
B
B

can withstand disasters, their vital equipment and
services are at risk, though. In this evaluation, AlZahra Hospital was ranked as the first safety level
hospital (11% of the study population.) This means
that this hospital is not capable of providing
service during the disasters. Furthermore, the lives
and safety of the patients will be endangered.
Figure-1 demonstrates total safety index of studied
hospitals.
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Figure 1. Total Safety Index of Studied Hospitals

Discussion
For the first time in Alborz province, the safety
level of university hospitals was determined,
predicated on the safety index standard provided
by the World Health Organization. Looking at the
results, more than 70% of hospitals in Alborz
province are classified in the second level of
safety, while in terms of functional safety, more
than one third of hospitals are in the first level of
safety. One of the significant outcomes of this
study was that more than half of Alborz's hospitals
are categorized as group B of safety based on
WHO guidelines. Based on the preset definition,
these centers are hospitals which although can
withstand disasters, their vital equipment and
services are at risk, and to reduce the prospective
damages they need short-term actions.
In the study of Sabzqabai et al. in 2012, four
hospitals out of the five selected ones covered by
Shahid Beheshti University in Tehran, were
classified in group B (20). In a study by Haji Nabi
et al. (2013), they also examined the safety level of
a social security hospital in Tehran, which was
classified as the third or group C at the end. The
results of this study show that hospital safety is not
suitable (21). The most outstanding study to
identify the safety index of hospitals in Iran
conducted by Ardalan et al. Based on the results of
this study, the average safety score of 224 hospitals
studied in the country was 32.4; in other words,
hospitals are classified in the third level of safety
(22). Apparently, the reason behind the low score
88

of most hospitals studied in Ardalan et al. was
considering the hospital safety as a new subject
throughout the national level that can have
gradually improved over the years. Since Alborz
province is exposed to multiple hazards, seven of
the nine main hospitals in the province are
classified in the second group of safety, which can
be an alert for university officials. It is necessary to
instant planning to surge the safety indices of these
hospitals; in the event of disasters, it is expected
that the mentioned hospitals will have their critical
equipment damaged and lose their effectiveness. In
fact, the hospital will not be able to carry out its
vital responsibilities during disasters and casualties
will not be managed.
Another result of this study was the low score of
functional safety in the majority of studied
hospitals. According to a 2007 WHO report, the
"functional" collapse of hospitals whilst disasters is
very frequent. That is the building remains stable
but cannot be utilized for various preventable
reasons (9). It is worth noting that, measures in this
area do not require financial resources and costs as
management and training planning can play a
critical role in improving safety in this area,
despite structural and non-structural safety. Studies
have also proved that the through increasing
awareness and experience of health care workers,
the safety level of hospital will increase as
well (23). Seyedin et al. examined the weakness of
all wards of hospital of a military hospital in
Tehran in their study and concluded that in order to
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reduce vulnerability, hospitals need to develop
comprehensive programs (24).
Conclusion
Since hospitals play a vital role in providing
health care for the injured during disasters,
building destruction,
equipment failure, or
inappropriate medical staff performance, may lead
to severe problems for the affected citizens. As
prevention measures, hospitals must be established
in accordance with resilience standards and pay
special attention to their safety. Predicated on the
study findings, the level of safety in hospitals in
Alborz province is average. This level needs
instant actions to reduce vulnerability. On the other
hand, given recent planning on conducted
development and refurbishment in Alborz health
centers, it seems that there is a serious need for
further studies concerning the safety conditions of
new hospital buildings
Acknowledgments
The authors know it necessary to gratefully
acknowledge the financial support provided by the
References
1. Pesiridis T, Sourtzi P, Galanis P, et al. Development,
implementation and evaluation of a disaster training
programme for nurses: A Switching Replications
randomized controlled trial. Nurse education in practice.
2015;15(1):63-7.
2. Koenig KL, Lim HCS, Tsai SH. Crisis Standard of
Care: Refocusing Health Care Goals During
Catastrophic Disasters and Emergencies. Journal of
Experimental and Clinical Medicine. 2011; 3(4):15965.
3. Hick JL, Hanfling D, Burstein JL, et al. Health care
facility and community strategies for patient care
surge capacity. Ann Emerg Med. 2004;44(3): 253-61.
4. Radovic V, Vitale K, Tchounwou PB. Health facilities
safety in natural disasters: experiences and challenges
from South East Europe. International journal of
environmental
research
and
public
health.
2012;9(5):1677-86.
5. Khankeh HR, Khorasani-Zavareh D, Johanson E, et
al.
Disaster
health-related
challenges
and
requirements: a grounded theory study in Iran.
Prehosp Disaster Med. 2011;26(3):151-8.

J Disaster Emerg Res 2019; 2(2): 84-90.

Alborz University of Medical Sciences Research
and Technology Department. In addition, we
sincerely appreciate Mr. Ali Nourizadeh, Head of
IT Emergency Unit of the University, as well as all
the secretaries of the Disaster Risk Reduction
Committee working, in Alborz University of
Medical Sciences hospitals, for their efforts and
cooperation in this research.
Funding Source

This study was not funded
Conflict of interests
The authors declared that there is no conflict of
interest with respect to the research, authorship,
and publication of this article.
Authors' contribution
All authors were involved in the study
conception and design, data collection, data
analysis, manuscript writing, its revision and
editing. SE and AE were study supervisors.
All authors read and approved the final
manuscript.

6. Hick JL, Christian MD, Sprung CL, European Society
of Intensive Care Medicine's Task Force for intensive
care unit triage during an influenza epidemic or mass
d. Chapter 2. Surge capacity and infrastructure
considerations
for
mass
critical
care.
Recommendations and standard operating procedures
for intensive care unit and hospital preparations for an
influenza epidemic or mass disaster. Intensive care
medicine. 2010;36 Suppl 1:S11-20.
7. World Health Organization. Safe hospitals in
emergencies and disasters: structural, non-structural
and functional indicators. Manila: WHO Regional
Office for the Western Pacific; 2010.
8. Achour N, Miyajima M, Kitaura M, et al. Earthquakeinduced structural and nonstructural damage in
hospitals. Earthquake Spectra. 2011; 27(3):617-34.
9. World Health Organization. Hospitals safe from
disasters: Reduce risk, protect health facilities, save
lives. United Nations International Strategy for
Disaster Reduction (UNISDR), 2007.
10. Khanke H. Hospital preparedness in incidents and
disasters: Country program. Second Edition ed2015

89

Hospital safety index in hospitals…

ed.. editor. Tehran, Iran: University of Social Welfare
and Rehabilitation Sciences; 2014. (In persian)

Publice Relations and International co-orperation;
may,2018. 935 p. (In persian)

11. Runkle JD, Brock-Martin A, Karmaus W, et al.
Secondary surge capacity: a framework for
understanding long-term access to primary care for
medically vulnerable populations in disaster recovery.
Am J Public Health. 2012;102(12): e24-32.

18. Ardalan A, Najafi A, Sabzghabaie A, et al. A pilot
study: Development of a local model to hospital
disaster risk assessment. Hospital Journal. 2011;9.

12. Jahangiri K, Fallahi A. Principles of disaster
management. Tehran: Tehran University of Medical
Science. 2010.
13. Organization PAH. Hospital Safety index. 2008.
14. Ghanbari V, Maddah S, Khankeh H, et al. The
effect of a disaster nursing education program on
nurses’ preparedness for responding to probable
natural disasters. Iran Journal of nursing.
2011;24(73):72-80.
15. Salari H, Esfandiari A, Heidari A, et al. Survey of
natural disasters preparedness in public and private
hospitals of Islamic republic of Iran (case study of
shiraz, 2011). International Journal of Health System
and Disaster Management. 2013;1(1):26.
16. Mohammadi Dehcheshmeh M. The Measuring of
Connectivity in Urban Texture of Karaj Facing with
Hazards. The Journal of Spatial Planning.
2015;18(3):53-78.
17. IRAN SCO. Iran Statistics Yearbook. First edition
ed. Tehran,Iran: Statistical senter of Iran.Office of

90

19. -organization P-A-h. Hospital safety index: guide
for evaluators. Washington DC: Pan American Health
Organization; 2008. 110 p. (In persian)
20. Sabzghabaie A, Kondori A, Shojaee M, et al.
Hospital safety in hospitals affiliated with Shahid
Beheshti University of Medical Sciences in 2011-13.
Pajoohandeh Journal. 2013;18(2):83-7.
21. Haji Nabi K, Jahangiri K, Lari A. Hospital Safety
Index analysis in confronting disasters. 2.
2013;5(1):0-.
22. Ardalan A, Kandi M, Talebian MT, et al. Hospitals
safety from disasters in IR iran: the results from
assessment of 224 hospitals. PLoS currents. 2014;6.
23. Bradley E, Hynam B, Nolan P. Nurse prescribing:
reflections on safety in practice. Social science &
medicine. 2007;65(3):599-609.
24. Zaboli R, Sh T, Seyyedin S, et al. Organizational
vulnerability and management of clinical departments
against crisis. Journal Mil Med. 2009;2(3):99-103.

