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ABSTRACT
Background: Hospital safety is of great social importance in various aspects, including
functional safety. If hospitals fail to response appropriately to a disaster or protect people
against the risks resulting from natural and man-made disasters, people feel insecure and
society loses the stability. The present article aims to evaluate the functional safety status of
hospitals in disasters.
Materials and Methods: This research is a descriptive cross-sectional study conducted in
2015. The study population consisted of all private hospitals in Isfahan and the sampling
method was census. In this study, WHO Hospital Safety Index checklist, which is used for
vulnerability assessment, was used as the research tool and data analysis was done by Excel.
Results: According to the results, the mean functional safety of Isfahan private hospitals were
1.63 for “organizing hospital emergency/disaster committee,” 1.2 for “action plan to respond
to internal and external risks,” 0.5 for “contingency plans of medical operations,” 1.62 for
“access to operational plans of preserving and restoring vital services,” and 0.8 for “access to
medicines, equipment and supplies needed in emergency situations.” Overall, the functional
safety of hospitals was moderate.
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Conclusion: The present study showed that the current status of functional safety in Isfahan
private hospitals is not completely satisfactory and the provincial health managers, especially
Isfahan University of Medical Sciences, are expected to regularly monitor planning and
decision-making about the risks threatening these hospitals, especially in the areas of
contingency plans of medical operations and access to medicines as well as equipment and
supplies needed in an emergency situation.

1. Introduction
afe hospitals maintain their operational
and functional capacity and capability
during and even after the emergency situ-

ation and can continue their operation appropriately in
terms of structural, nonstructural, and functional constructs during and after the emergency. Thus improving their safety is of utmost importance [1]. Hospitals
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are expected to play a key role in reducing injuries and
fatalities [2]. Also, their preparedness to respond effectively in critical situations and minimize complications
and loses arising from disasters is undeniable [3].
The World Health Organization has promoted some
plans for safer hospitals at local and national levels to
strengthen hospitals in response to emergency situations.
As well, in order to help hospital managers for assessing
structural and functional safety of hospitals and improving their readiness to respond to emergencies, WHO has
prepared checklists to assess the capacity of the health
system in a crisis situation [4]. Also, a lot of research
has been conducted in recent decades on patient safety
improvement as well as the risks, causes, effects, and the
methods used to improve safety and reduce the risks and
adverse effects of disasters [3] which indicate the importance of assessment and determination of accurate and
transparent tasks, responsibilities and authorities of all
individuals and organizations involved in disaster management, especially hospitals, to protect people against
natural and man-made threats [5].
Hospital safety culture is one of the main sectors that
provide high-quality services and promote secure environment for the safety of patients and staff, particularly
in critical conditions. Thus, it is necessary to identify
potential capabilities and safety status of hospitals for
involving them in response to emergencies [6]. Watson
considered hospital safety as a crisis and believed that it
is time to propose this important issue in the community
and thereby, all responsible public health centers should
provide important services to improve hospital safety
and promote patient safety [7].
Some studies in Iran suggest that the weak construction
of some medical centers together with the vulnerability
of communication network and non-compliance with
design criteria can cause dysfunction and inefficiency
of medical centers during the disaster [8, 9]. Habibi assessed the general safety status of the radiology wards
of Isfahan University hospitals as moderate and poor;
in which, the highest risk percentage belonged to the
moderate risks and the lowest percentage to the very
important risks [10]. Valcárcel assessed structural and
non-structural safety of Catholic hospitals in Spain and
stressed that hospital vulnerability assessment is necessary in the area of functional safety [8]. The results of
Pisla study (2010), who assessed the safety of 66 hospitals in the Maldives, showed that about 25% of hospitals
are highly resilient against sudden disaster, about 25%
are moderately resilient and the rest are not resilient.
Also, the weighted mean of the indexes showed that the
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hospitals had the lowest functional safety [11]. Of the
most important activities in the field of healthcare is the
risk analysis and assessment of disaster risk in all structural, nonstructural, and functional aspects of hospitals
and health centers and reduction of their liability through
identifying and assessing the vulnerabilities and their
correction [2, 12].
In this regard, hospitals play a key role in disaster
management and take important responsibilities, including diagnosis and treatment services to the victims
of disasters and minimizing the fatalities and casualties
of disasters, admission and accommodation of patients
discharged from hospitals or other centers, formation
and dispatch of emergency medical teams, triage of the
victims during massive disasters, providing health and
mental health services to patients and society as well as
public awareness. Thus it is necessary to assess the hospitals in terms of readiness against emergency situations
with regard to safety, including functional safety.
By assessing the hospital safety index and calculating the safety level against a disaster, we can determine
to what extent a hospital can maintain its structure and
function during a disaster. Using these indicators and information, decision- and policy-makers would be able to
prioritize management and construction interventions in
the healthcare area [13, 14]. Several studies have been
conducted in the field of patient and hospital safety, but
researchers have mostly focused on patient safety, structural safety, and non-structural safety of hospitals [15
-17], however functional safety as an important aspect
of hospital safety index has got less attention. This study
aims to assess the functional safety status in Isfahan private hospitals in response to disasters and provide strategies to increase preparedness against emergencies and
also improve safety in hospitals.

2. Materials and Methods
This research is a descriptive cross-sectional study
conducted in fall and winter 2015. The study population comprised all private hospitals in Isfahan and the
sampling method was census. For data collection, WHO
Hospital Safety Index checklist was used. It is targeted
to assess structural and functional safety of hospitals and
there is no need to verify its validity and reliability. But
for the purpose of this study, only the questions related
to functional safety in the checklist, i.e. 61 items were
used. The checklist consists of two parts: first part includes general information of hospital and the second
part contains five fields related to functional safety, including “organizing hospital emergency/disaster com-
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mittee,” “action plan to respond to internal and external
risks,” “contingency plans of medical operations,” “access to operational plans of preserving and restoring vital
services,” and “access to medicines, equipment and supplies needed in emergency situations”. We denote 0 to
answer the questions with low score, 1 for average score
and 2 for high score.
The researcher visited all private hospitals in Isfahan
(6 hospitals) and coordinated with the hospital disasters
and emergencies management and also observed the current status of the hospital, Then, completed the checklist
items in different wards during several visits. The information was imported to Excel and the numerical values
were derived from it. According to the total scores of 122
(from the questionnaire), the results of functional safety
with a score of 90-122 were considered great, 60-90
good, 30-60 average, and below 30 poor.

3. Results
The results of the data analysis on 6 questionnaires, including 61 items and 5 areas showed that the functional

safety of Isfahan private hospitals is in the average level.
In this section, the results are presented with respect to
the research objectives.
With regard to the first objective, findings showed
that the average score of hospitals in organizing hospital emergency/disaster committee was 1.4. In this area,
the highest score belonged to the selection of committee
members from different disciplines (1.83) and the lowest
score was related to the protection and safety of hospital emergency operations command center location [1]
(Table 1). According to the indicators of this field, hospital E with a total score of 22 and the average score of 2
has the highest level in the field of “organizing hospital
emergency/disaster committee”.
The score of hospitals in the area of “action plan to
respond to internal and external risks” was 0.78. The
highest score was related to “access to the emergency
exit doors and other open exit routes” with 1.7 and the
lowest score was related to “hospital epidemiological
surveillance system” with 0.2. Hospitals C and F gained
the highest score for the indicators of this area and have

Table 1. Mean functional safety in the field of organizing hospital emergency/disaster committee in Isfahan private hospitals

Hospital

Organizing Hospital
Disaster Committee

A

B

C

D

E

F

Total

Mean

Forming an official committee to respond to emergencies,
disasters, or crisis

1

2

1

2

2

2

10

1.6

Selecting committee members from different disciplines

1

2

2

2

2

2

11

1.83

Awareness of each member about their responsibilities

0

1

2

2

2

2

9

1.5

Determining a location for hospital Emergency Operations
Center (EOC)

1

1

0

1

2

2

7

1.16

Protection and safety of the EOC location

0

2

0

2

2

0

6

1

Internet network and computer equipment of the EOC

1

2

2

1

2

2

9

1.5

The operation of internal and external communication
systems of the EOC

1

1

2

1

2

2

9

1.5

An alternative communication system for the EOC

0

1

1

1

2

2

7

1.16

Sufficient equipment in the EOC

1

1

2

2

2

1

9

1.5

Updated phone book in the EOC

1

0

2

2

2

1

8

1.16

Job description for all personnel

1

0

2

1

2

2

8

1.3

Total scores of organizing emergency/disaster committee

7

13

16

17

22

18

103

83

The mean score of organizing emergency/disaster committee

0.63

1.18

1.45

1.54

2

1.63

9.36

1.39

Tavakoli N, et al. Functional Safety Status in Isfahan Private Hospitals in Response to Disasters in 2015. Health in Emergencies and Disasters Quarterly. 2017; 2(3):125-132.

127

April 2017, Volume 2, Number 3

Table 2. The mean functional safety in the area of contingency plans of medical operations in Isfahan private hospitals

Hospital

Contingency Pans of
Medical Operations

A

B

C

D

E

F

Total

Mean

Earthquake or tsunami or volcano or landslide

0

1

0

0

0

-

1

0.16

Social conflicts and terrorism

0

0

0

0

0

0

0

0

Flood and storm

0

0

0

0

0

-

0

0

Fire or explosion

0

2

1

0

2

1

6

1

Chemical accidents or exposure to ionizing radiation

0

0

0

0

0

0

0

0

Epidemics

0

0

1

0

1

1

3

0.5

Treatment and psychological and social support for patients, families
and staff

0

0

0

0

0

0

0

0

Hospital-acquired infections control

1

0

1

0

1

2

5

0.83

Contingency plans of medical operations

1

3

3

0

4

4

15

2.49

Mean score of contingency plans of medical operations

0.12

0.37

0.37

0

0.5

0.5

-

0.31

more comprehensive action plan than other hospitals in
response to internal and external risks. The results of
mean functional safety in the area of “contingency plans
of medical operations” are provided in Table 2.

On the whole, the hospitals failed to get good scores
in this area and evaluated at weak level. In this area, the
indicator of “fire and explosion” with an average of 1
had the highest score than the other indicators. Analysis
of the results in the field of “access to operational plans

Table 3. The mean functional safety in the area of access to operational plans of preserving and restoring vital services in Isfahan private hospitals

Hospital
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A

B

C

D

E

F

Total

Mean

Auxiliary power sources and generators

0

2

1

0

2

2

7

1.16

Reserves of drinking water

0

0

2

1

2

2

7

1.16

Reserves of fuel

0

1

2

0

1

-

4

0.66

Medical gases

0

1

2

0

2

2

7

1.16

Communication and backup systems

0

0

2

1

2

2

7

1.16

Sewage systems

2

1

2

0

2

2

9

1.5

Solid waste management

1

2

2

0

0

2

7

1.16

Repair and maintenance of fire protection systems

1

2

1

1

2

1

8

1.33

Accessibility of operational plans of preserving and restoring vital services

4

8

14

3

13

13

56

9.29

Mean score of access to operational plans of preserving
and restoring vital services

0.5

1

1.75

0.37

1.62

1.62

-

1.16

Access to Operational Plans
of Preserving and Restoring Vital Services
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Table 4. The mean functional safety within 5 areas in Isfahan private hospitals

Hospital

A

B

C

D

E

F

Total
Mean

Organizing hospital emergency/disaster committee

0.63

1.18

1.45

1.45

2

1.63

1.40

Action plan to respond to internal and external risks

0.45

0.87

1.20

0.33

0.66

1.20

0.78

Contingency plans of medical operations

0.12

0.37

0.37

0

0.5

0.5

0.31

Access to operational plans of preserving and restoring vital
services

0.5

1

1.75

0.37

1.62

1.62

1.14

Access to medicines, equipment, and supplies needed in emergency situations

1.1

1.3

1.4

0.7

0.7

0.8

1

Index

of preserving and restoring vital services” in Isfahan private hospitals presented in Table 3 shows that hospitals
C and F have the highest access to operational plans of
preserving and restoring vital services. In this area, the
indicators of “sewage systems” with an average of 1.5
and “repair and maintenance of fore protection systems”
with an average of 1.33 had higher scores than the other
indicators. The indicator “reserves of fuel” with an average of 0.66 achieved the lowest score in this area.

Isfahan private hospitals indicated that hospitals C and F
with a score of 29 gained the highest score in this field
and had more comprehensive action plan than the other
hospitals. These hospitals had obtained the highest score
in the indictors of “transportation and support service status” and “regular safety inspections of hospital premises
and equipment” and also the lowest score in the indicator
of “necessary measures to ensure the welfare and health
of auxiliary and volunteer personnel in emergency”.

Finally, the analysis of results in the field of “access to
medicines, equipment, and supplies needed in emergency
situations” in Isfahan private hospitals showed that the
hospitals had higher safety in this area. Hospitals C and
F achieved the highest scores of the indicators related to
this area and had more comprehensive action plan than
the other hospitals in response to internal and external
risks. Hospital C with a total score of 14 and an average
of 1.4 had the highest readiness in the area of “access
to medicines, equipment and supplies needed in emergency situations” among other private hospitals. As well,
the indicators of “medicine” and “medical gases” with an
average of 1.5 gained the highest scores in this area. The
overall results of the mean functional safety of hospitals
in Isfahan private hospitals are provided in Table 4.

The mean functional safety in the area of contingency
plans of medical operations indicated that hospital E has
the highest score. In general, the hospitals obtained good
scores in this area. Meantime, the indicator of “fire and
explosion” had higher score than the other indices. The
mean functional safety in the area of access to operational plans of preserving and restoring vital services in
Isfahan private hospitals showed that hospitals C and F
have the highest access to operational plans of preserving and restoring vital services while hospital D has
gained the lowest score. Generally, all hospitals obtained
higher scores in the indexes of “sewage system” and “repair and maintenance of fire protection systems” than the
other indexes in this field.

4. Discussion
This study aimed to determine functional safety of Isfahan private hospitals in 5 areas. The results showed that
in the area of “organizing hospital emergency/disaster
committee,” hospital E with a total score of 22 was in
desired status and hospital A with a total score of 7 was
in poor status. The mean functional safety in the area of
“action plan to respond to internal and external risks” in

The index of “fuel reserves” also achieved the lowest
score. Finally, the findings of the mean functional safety
in the area of “access to medicines, equipment and supplies needed in emergency situations” in Isfahan private
hospitals showed that hospital C had higher safety in
this area while hospital F was weak. Also, the indexes of
“medicine” and “medical supplies” had gained the highest
scores in this area. Regarding the applied objective of this
study, assessing the vulnerabilities and readiness of private
hospitals against disasters showed that hospital C obtained
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a score of 76 according to the standard indices and thus
had more favorable safety status compared to other hospitals. The overall percentage of compliance with various
safety indexes showed that hospital A with a score of 34
had the lowest score compared to other hospitals.
The present study showed that the functional safety status of Isfahan private hospitals was poor only in the area
of contingency plans of medical operations. However
the results of Khaloei et al. study at educational hospitals
of Kerman University of Medical Sciences showed that
the safety status was not desirable in most hospital wards
and units [18]. Although Iran is a disaster-prone country,
particularly vulnerable to earthquakes, floods, and chemical accidents, its hospitals are not prepared to deal with
such disasters and no serious action has been taken so far.
Zhong in the study of resilience against disasters in
50 hospitals in China argued that assessing the risks
that threaten the region as well as having an organized
plan to discharge patients and vulnerable population of
the region are among important approaches within the
framework of hospital safety [19]. The results of Sabzeghabaei study on the status of safety and readiness in
selected hospitals of Shahid Beheshti University of
Medical Sciences and Mirzaee study in Ilam hospitals
against disasters showed that the safety level is moderate
in most hospitals [20, 21]. However, the study of Seyedin on the assessment of educational hospitals of Tehran
University of Medical Sciences reported the functional
safety level desirable [22].
The study results were consistent with the above studies in some ways and inconsistent in some others, for
example, in terms of “organizing hospital emergency/
disaster committee and access to operational plans of
preserving and restoring vital services,” the results were
consistent with the results of Seyedin et al. study and
inconsistent with other areas, particularly “contingency
plans of medical operation”. The study results of Pisla
et al. (2010), entitled “Safety assessment in 66 hospitals
in the Republic of Maldives”, showed that about 25%
of the hospitals were in Group A with high resilience
against disasters, about 25 % of the hospitals in Group B
with moderate resilience, and the rest were in Group C
with no resilience. In addition, the weighted mean of the
indexes showed that the hospitals had the lowest level
of functional safety. Promoting the hospitals administration and holding training program were the recommendations of this study [11].
A part of the present research results, including contingency plans of medical operation, were consistent with
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the study. Hook study in the field of hospital safety culture in 6000 hospitals in the United States indicated that
organizational learning and continuous improvement of
processes are noticeable and significant to maintain the
hospital safety culture [6]. Asefzadeh study on the risk
assessment in Qazvin hospitals according to the World
Health Organization model showed that the functional
safety level is moderate in the hospitals [23]. Another part
of the present research results, including action plan to respond to internal and external risks, were consistent with
Asefzadeh study findings, while the rest were inconsistent. The current situation can be improved by developing
and defining standard and integrated concepts of needed
functional safety in medical centers to deal with disasters; preparing compiled training packages to promote
the awareness, knowledge, and performance of managers, staff, and medical board of hospitals in the field of
preservation and improvement of the functional safety;
and finally allocating a part of the hospital accreditation
scores to the documentation related to functional safety.
The limitation of this study was limited literature on
the functional safety of hospitals, despite our extensive
search in electronic databases and print resources. Accordingly, the researcher was obliged to use partly relevant articles in drafting the final report and paper.

5. Conclusion
The study findings showed that the functional safety
status in Isfahan private hospitals against disasters was
at moderate level; in particular the hospitals had the best
score in the area of “organizing hospital emergency/disaster committee” and the lowest score in the field of
“contingency plans of medical operations”. Therefore;
establishing an official committee to respond to an
emergency, disaster, or crisis; selecting the committee
members from different disciplines; and also favoring
development and equipping the hospital EOC with appropriate communication facilities appear to be among
important components of functional safety of hospitals.
However, the safety status in the area of “contingency
plans of medical operations” was evaluated as weak.
With respect to the subareas such as chemical accidents, hospital infections, epidemics, social conflicts
and social support for patients, families and staff which
are notable in this area, it is necessary for the hospital
directors and managers to benefit from the services of
other hospital committees and thus develop strategies to
improve safety in this area to an acceptable level, including training personnel on how to deal with chemical accidents, hospital infections, and other risks and also how
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to save their lives and patients. In addition, the safety
status is not satisfactory in the area of “action plan to
respond to internal and external risks”.

[6] Hook JN, Boan D, Davis DE, Aten JD, Ruiz JM, Maryon T.

It reflects that hospitals have not taken appropriate and
effective measures in important processes such as accepting emergency patients, regular inspection of safety
of hospital premises and equipment, expansion of important hospital services (such as water, sewage, electricity, vital gases, etc.), the triage process, stabilization
and treatment of patients and performing exercises and
maneuvers in this regard. However, this process help
respond to emergencies and disasters, hospital management in an emergency, protecting the safety of patients,
hospital staff, and hospital itself. In sum, the study findings warn the managers of Isfahan private hospitals to
foster the safety infrastructures to promote and maintain
the safety culture of patient and hospitals for advancing
the quality of health services.

[7] Watson GL. The hospital safety crisis. Society. 2016;
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